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Gray (J ), Contribution to the Theory of the Perfect Influence 
Machines, 384 e 

Gray (Thomas), the Measurement of the Magnetic Properties of 
Iron, 163 

Great Britain, the Ordnance Maps of, 135 

Great Britain, 2 History of Epidemics in, from a D 664 to the 
Eatintion of Plague, Dr C Creighton, 148 

Great Sangir, the Volcanic Eruption at, 299, 332 

Greathead (J, H ), the Liverpool Ovéihead Railway, 526 

Greely (General A W ), Diurnal Fluctuations of Atmospheric 
Pressure in United States, 177 

Greenh.ll (Prof A G, F RS), the Elementary Part of a 
Treatise on the Dynamics of Rigial Bodies, E J Routh, 
FRS , a Treatise on Analytical Statics, E J Routh, 
F RS, 145, an Introduction to the Study of the Elements 
of the Differential and Integral Calculus, Axel Harnack, 
G L Cathcart, 218, Weight, 247 

Greenland in 1891, Insects taken by Philadelphia Academy of 
Natural Sciences Expedition to, 40 

Greenland, West, German Scientific Eapedifion to, under Dr 
von Drygalski, 38 

Greenland Expedition, the Relief of the Peary, 476 

Greenwich Observatory, Annual Visitauon of the, 156 

Grenada, the Orchids of, Mr R V Sherring's Collection, 300 

Griffiths (Dr A B, FRS), Physiology of the Invertebrata, 
414, Ptomame obtained from Cultivation of Micrococcus 
tetragenus, 508 , Echinochrome, a Respiratory Pigment, 508 , 
a Respiratory Globuline ın Blood of Chitons, 580 

Gnffiths (Riseley) the Gigantic Land Tortotses of Aldabra 
Islands, Seychelles, 398 

Gnssinger (Dr Karl), Physical Conditions of the Werssensee in 
Carinchia, 525 

Grotto at Taverny, Discovery of Remarkaole, 449 

Grouse Disease and Fowl Enteritis, the Etiology and Pathology 
of, Dr E Klem, F RS, 289 

Grubb (Sir Howard, F R S ) New Chronograph for Cape Town 
Observatory, 167 

Grubor (Prof ), the Association of Colour with Sound, 363 

Guadalajara, Earthquake 1n, 209 

Gubbins (Mr ), Progress and Imported Industries n Japan, 177 

Guesenz (M ), Cyanide of Arsenic, 109 

Guiana, British, North-western District of, Everard 1m Thurn, 
234 

Gullaume (C. E ), Thermal Vauation of Electrical Resistance of 
Mercury, 508 

Gans Calculation of Trajectories of Elongated Projectiles, 
Rev F “Bashforth, 366° 

Guppy (Rey L ), Tertiary Microzoic F8rmations of Trimdad, 
190 e 


Haddoh (Piof A C ), the Value of Art m Ethnology, 432 

Hainan, the*Non Chinese Dialects of, Mr Parker, 179 

Hairlessness of Terminal Phalanges im Primates, Dr Geo J 
Romanes, F R S , 247 e 

Hale (Prof G E) Reseaiches on the Solar Stmosphere, 192, 
Photographs of 9x Phenomena, 452; Mounting of Objec- 
tiv&, 452, Sola? Photography, 455 

Hale (Horatio), the True Basis ofeAnthropology, 206 | e 

Hall (Prof Asaph)? Diouble Star Observations, 524 

Hall Maxwell), Bropical Cyclones, 393 

Hall (T S), Mystical Sands, 279 

Hallopeau (L* A ),®Quantitative Deteiminetion of Peptone, 
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Reaction of Hydrogen with Myxtures 0 
Chlorine, 402 
Harker (Mr ), Petrological Papeis, 428 enw 
Harnack (Axel) an Intreductidtf to the Study of the Elements 
of the Differential and Integral Calculus, G L Cathcart, 
Prof A G Greenhill, RS, 218 te . 
Harries (Henry), Aurora Borealis, 391 4 
arns (Walker), Recent Travels, 408 . 

Harrison (J), on the Skeleton and Teeth of the Australian 
Dugong, 406 e * 
Harrison (J B), and A J Jukes Browrff, the Geology of 

Barbadoes, 59 
Harrison (W J ), Proposed National Phot@raphig Record and 
Surveys 209 e 
Hart (F H ), Ramfali atsTrinidad foi thirty years ending 1891,. 
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Hartog (P. ] ), on a Delicate Calorimeter 385 

Harting (J E ), Vermin of the Farm, 262 

Harvard Observatory , Appeal for Donations for Constructio tv 

‘Hof Great Refracting Telescope, E C Sickering, 548 

Hassert (Dr ), Montehegro, 453 

Hatch (Dr Frederick H ), Mineralogy, 149 

Hatt (M ), Application of Conventional System of Rectangular 
Co-ordinates to Trigngulation of Coasts of Corsica, 956 

Hausa Language and People, Founding of a Robinson Com- 
memorative Association for Study of, 572 

Haviland (G D ), a Sparrow's Antipathy to Purple, 394. 

Hawkins (E M ), New Method of determining number of NH3 
Groups in certain Organic Bases, 311 

Hay (O P), a Curious Habit of Horned Toads, 596 

Hazen (Prof H A ), a Question in Physics, 55 

Heart Studied by Chronophotography, the Movements of the, 
M Marey, 604 

Heat Radiation of Atmospheric Air, C C Hutchings, 67, 
Atmosphere Radiation of Heat, Prof Cleveland Abbe, 67 

Heat, a Redetermination of the Mechanical Equivalent of, C. 
Miculescu, 618 

Heat and Light, Lessons in, D E Jones, 610 

Heat and Sun, Calorific Distribution of, at Surface of Northern 
and Southern Hemispheres of Earth, LeG de Tromelin, 508 

Heath (Grace), a New Course of Chemical Instruction, 540 

Heavens, Photographic Map of the, 274 

Heaviside (Oliver, F R S ), the Position of 47 Electromagnetic 
Unis, 292 

Hedgehog, on the Hibernating Gland of the, Dr E W. 
Carher, 403 

Hedgehog, Skin of the, Dr Carlier, 405 

Hedges (Killingworth), Anti-Friction Material fo. Bearings used 
without Lubrication, 430 

Hedley (C ), the Melanesian Submarine Plateau, an Alleged 
Submerged Continent, 574 " 

Hellyer (S Stevens), Principles and*Practice of Plumbing, 584. 

Helmholtz (Prof von) the Discussidh on a National Physical 
Laboratay, 383 efe 

Hemp Fibre (Sanseterza eli entergu), 2 New, 277 9. 

Hemsley (W Botung,*F RS), Annals of the Boyal Botanic 
Gardens, Calcutta, 122 e 

Henry (Chas ), New Method of Preparation aad Photometry of 
Phosphorescent Sulphide of Zinc, 604 

Herdman (Prof W A, FR S), Innervation of Cerata of 

4, some "Nudibranchiata, 339 , on the Geograplficaé Distribution 
of AScidians, 405, on the Presence of Atrial Tentacles in 
various Genera of Tunicata, with a Suggestion as to their 
Function? 405 , Rules of Nomenclature, 417, a Functional 
Hermaphro@ite Ascidian, 361 ° 

Heredity, Essays on, Dr Ag Weismann, 558 e ° 

Heredity, the Traa$mıission of Acquired Character fhrough, 
Prof C eV Ryley, 504 ° 

Hericourt (M $, Tuberculous Vacclhation of Dogs, 168 

Héfmanp (Ę ), German'Coast Storms of 1878-87, 450 

Hermaphrodite Ascidian, a Functional, tof W Ag Herdman, 
FRS, 561, ° o i 

Hero-Worshippers, a New Segt of, 459 e . 

Herring F ihe and the Electric Telegraph, the, 278 

Hewitt (George H ), a So-called Thurderbolt, $13 

Hübbert"(W ), Some Points connected with gilectromotive 
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Hick (J ) “ Calgnfosta@hys Binneyana Schimp,” 555 i A 

Hicks (Dr H a s R Se), the Discovery of Mammoth, &c , 
Remains fh 'Endsleigh-street, 166 

Hilgagd (Prof E W ), Relaugn of Soil to Climate, 521 

Hill (Die Alex ), the HiSpocafipus, %89 
il (Prof R T ), Volcantc Craters of United States, 456 

ammel und Erde 371, 598 

Himalayas, Mr Conway's Mountaineering Expedition to the, e 
212, 525 ` 

Hindu-Kush, Mr C$nway's Explorations in the, 370 

Hippisléy (Major R L ), Current Curves, 187 

Fippocampug, the? Dr Alex Hill, 189 

Histology the Microscope and Histology for the Use of Labo- 
ratory Styegts ithe Anatomical Department of the Cornell 
University, Simson Menry Gage, W A Dallmger, %40 

Hütchock (Romyn), the Ainos of Japan, 421, Arrow Poisons 
used by the Armos of Jfpan, 475 

Hoffman (Mı ), Journey in Sikkim, 477 

Hodges (J A) the Process of Photogiaph-Enlarging, 209 

Hodgkins (Mr Thomas), Gift to Royal Institution for Pro- 
motioneof ScientifiÉ Research by, 572 

Hodister (M ), Reported Death of, 424 

Hoernle (Dr), Distovery of an Ancient Sanscrit Birch-bark 
Manuserit, by Lieut Bower, 370 

Hofmarfh (Prof A W ), Death and Obitaary Notice of, 37 

pomann (Prof von), Proposed Chemical Institute in Memory 
of, 449 

Hogben (G ), the New Zealand System of Observing Earth- 
quake Phenomena, 594 

Holborn (L ), Measurement of High Tempeiatures, 602 

Holden (Prof ), Lunar Photography, 257 

Holetschek (Dr J ), Nova Aurige, 576 

Holts (E W L), North Sea Investigations, 
Destruction of Immature Fish, 404 

Hong Kong Meteorological Observatory , Report of Director, 
361 

Hooker (S C), Lapachic Acid and its Derivatives, 190 

Hopkins Seaside Laboratory, the, 493 ‘ 

Hopkins (F G ), Estimation of Une Acid in Urine, 236 

Hore (Edward Coode) Tanganyika Eleven Years in. Cen- 
tral Africa, 6 

Horsley (Victor, F R S ), The Structure and Functions of the 
Bram and Spinal Cord, 606 

Horticulture Contrsbations to Horticultural Literature, William 
Paul, Dr Maxwell T Masters, F R S , 582 

Hoskyns-Abrahall (J L ), Atomic Weight of Boron, 23 

Hough (Walter), the Methods of Firemaking, 474 

Houghton (Rev W ), Sketclfes of British Insects, 540 

Fours of the Day, Numberifig the, T W Backhouse, 392 

Houston (Prof E J), the Future of Electricity, 229 

Howell (F W W )the First Ascent of Oræfa Jokull, 406 

Howes (A G), Pearl-shelg Diving at Tahiti, 301 

Howes (Prof G B), og the Skeleton and Teeth of the 
Australian Dugong, 406 

Howrah, @Wgsons Bitten, by Jackals in, 210 

Huelva, &frthquake at,°548 

Hughes (Dr A W ), the Rotatory Movements of the Human 
Vertebral Column, 26% 

Hugnet (M ), Watte of Nitrogen from Excessive Fatigue, 364 

Hulke (J W,F R S), the Shouldef Girdle ın Ichthyosauria 
and Samopterygia, 93 » 

Hull (Edwarge F'*R S ), Volcanoes Past and Present, 220 

Human Body, the Temperatyre of the, L Cumming, 541, G 
N Stewart, 588, Dr W Hale White, 588 ẹ 

Minas Mind, the a Tegt-book of Psycholgby, James 

uily, I 

Humén Osteomgiry, Sir William Turner, 33 

Hummin€ Birds, Ridgway on the, R W Shufeldt, 465 . 

Humphrey (Piof J E ) Mingous Diseases andeshgir Remedies, 
574 . 

Hunt (E ), Colour Vision, 485 e ° o s 

Hurngane (April 29, %892) in. Mauritgus, Terrible, 84, 108, 
Dr C Meldrum, P R 9, 188 PEN 

Hurste(Geo eH ), Silk Dyeing, Printing, and Finishing, 75 

Hutchms (C C ) Radiation of Atmospheric Air, 07 

Hutton (Prof F eW ), thesPliocene Mollugca of New Zealand, 
474 . . 

Hutton’s ‘Rheory f the Barth, its Features and Reswts, Sry 

Huxley (R} Hon, T H, FR Sy *the (Privy Councillorship 
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Hydraulics a Tide-motoi, F Purdon and H X Walters, 429 

Hydrocarbon Flames, Luminosity of, Prof Lewes, 401 

Hydrogen the Cause of the Absence from the Earth’s Atmo 
Sphere of Hydrogen, Dr G J Stoney, FRS, 71; new 
Results as to Hydrogen obtained 8y Spectrescopic Study of 
Sun, M Deslandres, 340, HydrogeneSpectrum ın tfe Solar 
Atmosphere, M Deslandres, 401 , the Regction of Hydrogen, 
with Mixtures of Hydrogen and Chlorine, Dr J A Harker, 
402; on the Relative" Densities of Hydrogen and Oxygen, 
Lord Rayleigh, Sec R S , ror 

Hydrography of the Kattegat and Baltic, Prof Pettrsson, 408 

Hydrography , the Marine Survey ob India, Dr A Alcock, 


549 
Hydrostatics Elementary Hydrostatics, W H Besant, F R S ,. 


172 

Hygiene the Ventilation of Public Buildings, Dr. Hunter 
Stewart, 143, the Contamination of the Street Surface of 
Large Cities, with specigl reference to Naples, Dr L Man- 
fredi, 163, a Treatise on Hygiene and PubliceHealth, T 
Stevenson, 609 

Hypnotism, &c Hypnotic cases at Amsterdam, Dr F van 
Eeden, 363, Hysterical Amaurosis, Prof Bernheim, Dr 
Berillon, 363, Hypnotism in Yorkshire Medical Practice, 
Dr Bramwell, 363, Power of Somnambulist of Judging 
Time, Prof Delbceuf, 363 , Hallucination by Crystal Vision, 
F W H Myeis, Prof P Janet, 363, Report of Census of 
Hallucinations, Prof Sidgwick, 363, Hypnotism in Educa- 
tion, Dr Berillon, 364, Experiments in Thought-transfei- 
ence, Mr H Syigwick, 364 

Hypnotism and its Antecedents, Dr Joseph Jastrow, 454. 


Ice m the South Atlantic, Robert H Scott, F R S., 175 , Capt. 
Edgar H Andrew, 173 

Ice, Specific Gravity and Fusion of, J von Zakrzevski, 602 

Icebergs ın the Atlantic, 160 

Iceland Discovery of Unknown Lake by Th Thoroddsen, 477 

Ichthyology the Ceratodus, Prof Baldwin Spencer, 161, a 
Trp to Queensland in Search of Ceratodus, Pref W Baldwin 
Spencer, 305, Remarkable Specimen of Belonostomus from 
Queensland, R Etheridge, jun , 256, Fine Specimen of Saw 
Fish, New South Wales, Mr Pedley, 257, Large Shark 
(Couch's Ponbeagle) caught at Mevagissey, M Dunn, 257, 
Cyclopteridz, Liparopsida and Liparidide, S Garman, 422, 
Cancer in Fish, Prof Scott, 573 

Idea that Snakes Stmg, Origin of, Cyril Frampton, 418 

Identtfication, Anthropometric, Dr Manouvrier, 432 

Im Thurn (Everard), North-Western District of British Guiana, 
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Tada the Central Province of Madagascar, Rev James 
Sibree, 47 

Immunity of the African Negro from Yellow Fever, Dr C. 
Creighton, 200, 222 

Imperial Institute, the, 173 

Imperial Institute at St Peteisburg, Armand Ruffer, 520 

Impure Water in Bread, 514 

Inaudi, the Calculator, MM Charcot 2nd Darboux, $5; 

Indexing of Zoological fiterature, 2 Suggestion for te, T D 
A Cockerell, 442 e 

India the Fauna of British India, including Ceylon and Burma, 
W T Blandford, F RS,5, Proposed Systematic Efquiry 
into Snake-poison, I4 , Locusts in India, 86 , IndMn Botany, 
W Botting Hemsley, F RS, 122, Discovery of Buddhist 
Antiquities at Bhatuprolu, 1789, Whirlwinds in the South 
Indian Ocean, Kobert H Scott, 294, White and Hoffman's 
Journey 1n Sikkim, 477 , the Marine Survag of India, Dr A 
‘Alcock, 549 , Indian Surveys during last Freld Season, *Pro- 
mess gf, 576 hed 

Indian, West, Fauna in South Florida? T* D A Cockerell, 

8 e 

Tada chon and Deductipn, E E *Constance Jongg, 293, 58% 
Francis C Rusgel#, 586 bd 

Induction, Magnetic, rof J A Ewing, F RS, 552 L] 

Industrial P*ogresg en Japan, M Gubbins, 177 e 

Industry, Elements of Economics of, Prof Alfred MarshalB 27 

Infants, Prehensile PowePMof, Dr „Louis Robinson, %38 E 

Tafluence Machines, 3 Contnbut n &the ‘T,heoryenf the Perlect, 


Gra,e384 
eder Synthésfs afe igo N H, A Tufton, 286 
"hfsactivore (Tygara Javanensis), thé Javange, e5 , 
e * 
. . è ^e . e d 
od @e . ve e. e 
e. e 
2" of A P x 2 
ba a e ee . á 


. 








* e *e 
. © e . e . 
* e se . J t e . 
. . 
26 . 
: bed . Supple 2 to Nat 
xxiv S Inde Deren addu 
: . . a e . e 6 . e US 


Insects, Directfons for Collecting and Preserving, C V Riley, 
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TInseqjs, Sketches of British, Rev W Houghton, 540 
e Institute, the Imperij, 173 
Enstitutjon of Civil Engineers, 131 
Institution of Elegtridàl Engmeeis, the Salomons Scholar- 
ship, J31e ° 
Institute of Marine Engineers, Lord Kelvin's Inaugural A ddiess, 


132 . 
Institution pt Mechanical Engineers, 298, 337, 593 
Intelligence, the Limits of Animal, Edward T Dixon, 392, C 
Lloyd Morgan, 417, Dr St George Mivart, F RS , 466 
Interference Methods, the application of, to Spectroscopic 
Measurement, Prof Michelson, 385 

International «Conference on Chemical Nomenclature, Prof 
H E Armstrong, F RS, 56 

Inteinational Congress of Experimental Psychology, 
F W H Myers and James Sullyp 261 

International Congiess of Orientalists, Ninth, 107, 456, 472 

International Congress of Prehistoric Archaeology and Zoology, 
the Coming Moscow, 108 

International Geological and other Records, H J Johnston- 
Lavis, 441 

International Time, Major the Hon E Noel, 423 

International Zoological Record, an, F A Bather, 417 

Invertebrata, the Physiology of the, Dr A B Griffiths, F RS, 
414 

Inwards (R ), an Instrument for Drawing Parabolas, 93 

aen Dr A A Rambaut, the new Ásttonomer-Royal for, 

15 

Iron on and Steel Institute, III, 471, 525, the Production 
of Pure Iron in the Basic Furnace, Colonel H S Dyer, 114, 
the Elimination of Sulphur from Iron, Ball and Wingham, 
115 E Samterand J A Stead, 527 , the Measurement of the 
Magnetic Properties of Iron, Thomas Gray, 163, on the 
Carburization of Iron, John Parry, 283 , an Estimate of the 
Rate of Propagation of Magnetization in Iron, Prof Fitz 
gerald, 385 , Propagation of Magnetic Impulses along a Bar 
of Iron, V A Juhus, 392, Iron in its Relation to Plant Life, 
Dr Hans Molisch, 512, the Manufacture of Iron m its 
Relations with Agriculture, Sir Lowthian Bell, 525, the Alloys 
of Iron and Chromium, R A Hadfield, 526, Failures in 
Necks of Chilled Rolls, C A Winder, 527 

t Island Life,” Coriection in, Dr Alfred R Wallace, 56 

Isopods, the Early Development of the, Prof J Playfair 
MeMurrich, 406 

Italy, Earthquake in, 132 

Ives (F C ), 1n Colou Photography, Mr John Carbutt on results 
achieved by, 13 
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Jackals, Hyde Clarke, 247 
Jackals, Persons bitten by, 210 
Jackson (Dr Sheldon), Acclimatization of Reindeer in Alaska, 


109 
Jacoby (Warold), Rutheyurd Measures of Stars about 8 Cygm, 
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Jade Heal found at Gignac, M de Lapouge, 421 
Jade Mines of Ufper Burma, Dr Noetling, 550 
Jaffa-Jerusalem Railway, Completion of, 477 
Jahrbuch de: Chemie, 133 
ary the Echinoderm Fauna of Kingston Harbour, G W 
1eld, 40 
Jamaica, Projected Laboratory of Marine Bielogy in, 176 
Jamaica, Peripatus Re-discovered in, M Grabham and T D A 
Ceckerell, 5148 . 
James (William), Text-book of Feychology, I 
Jamieson (Andrew), a Pocket-book of Electrical Rules nd 
Tables, 4386 , ye 
Janet (Prof P ), Curious Case of Sudden Loss of Memory, &c , 
*(L'Aboulig$ 363 Hallucination by Ceygtal Vision, 363 
apan the Great Earthquake in Japan, 1891 34, the Ainos of 
Japan, Isabella Bishop, 119, R tchcock, 421, Arrow 
e X&pifons used by the Ainos of Japan, Rorften Hitchcock, 475 , 
Progress Qf Infborteg Industries in gapan, Mr Gubbins, 177, 
ag ew Sect of Hero-Werst@ppers, 459 , Importance attached 
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Jerningham (M ), the Recent Hurricane in Mauritius, 277 


*| Jerusalem Jaffa Railway, Completioh of, 477 ee 


Jesse (O ), 1 uminous Night Clouds, 579, Invitationgto Observe 
the Luminous Night Clpuds,o#89 è * 2 

Johns (C H ), Grasses, 487 

Johnson (Amy), Sunshine, 537 

Johnson (Prof We W ), Some 
Circles and Spheres, 68 ; 

Johnson Pasha (E£ A.), Geology of the Nglé Valley, 190 

Johnstor Lavis (H J), International Geological agd obher 
Records, 441 . 

Johnstone (Alexander) the Passage of Granite Rock into 
Fertile Soil, 517 e 

Joly (Dr J ), a New Mercury Glycering Baiomtef 71, a New 
Electrolytic Galvanometer, 167 

Jones (D E), Lessons m Heat and fight, 610 

Jones (E E Constance), Induction and Deduction, 293, 586 

Journal of Botany, 436 

Journal of Royal Agricultural Society of England, 598 

Julius (Paul) und Gustav Schultz, Tabeligrische Uebersicht der 
kunstlichen organschen Farbstoffe, R Meldola, 313 

Juhus (V A ), Propagation of Magnetic [mpulses along a Bar 
of Iron, 392 

Juptte: the Red Spot on Jupiter, J J Landerer, 229, W F 
Denning, 391, Position of Jupiter, 453, Discovery of a 
Fifth Satellite to, 476, 592, W F  Dennmg, 492, Prof 
eum 620, Jupiter and his System, Miss E M Clerke, 
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Kahle (Dr }, on the Clark Cell, 383 

Kalahari Deseit, South Africa, Crossing of the, 211 

Kalymros, Herr K Flegel's Aichzeological Discovenes in, 521 

Kanaka I abourer, Coiffure of a, Sir Wilham Turner, 433 

Kansas, Destructive Cyclone in, 108 

Kapp (Gisbert), Power Transition by Alternating Current, 430 

Kapteyn (Prof J C ), Photographic and Visual Magnitudes of 
Stars, 41 , Distribution of Stars in Space, 72 

Karsten (Herr), Embryogeny of Gnetum, 260 

Kattegat and Baltic, Hydrography of the, Prof Pettersson, 408 

Kekulé Festival at Bonn, } E Marsh, 205 

Kelvin (Lord, P R S ), On a Decisive Test Case disproving the 
Maxwell Boltzmann  Doctine regarding distribution of 
Kinetic Energy, 21, Lord Kelvin's Test Case on the Max- 
well Boltzmann Law, Edw B  Culverwell, 76, Inaugural 
Address to the Institute of Marine Engineers, 132, a New 
Form of Air Leyden, 212, the Discussion on a National 
Physical Laboratory, 383, op the Stability of Periodic 
Motions, 384, on Graphic Solutions of Dynamical Problems, 
385, Reduction of Every Problem of Two Freedoms in 
Conservative Dynamics to the Diawing of Geodetic Lines on 
a Surface of given Specific Curvature, 386, Generalization 
of ‘ Mercator’s” Projection pegormed by aid of Electrical 
Instruments, 490, to Draw a Mewcator Chart on One Sheet 
Representing the whole of any Complexly Contingous Closed 
Surface, 54I , our Sun’s History, 597 °° 

Kent (W ), the Amercan Association of Science in fe United 
States, 494. 

Kerr (Dr John), on Dispersion in Double „Refraction due to 
Electric Stress, 385 e 

Kerr (| Graham), Weapons and Articles of Clothing used by 
the Toba Indians of the Gran Chaco, 432 e 

Kew, new Bamboo Garden at, 278 

Kew Bulletin, 473, 593 . 
Kew Observatéry, Method of Examination of Photographic 
Objectivateat, Major L Darwen, 188 e 
Key (W. S ), Difficulty of dbtaining Iron adapted for Elgctrical 
Purposes in United Statfs, 133 s PS 

Kikuchi (D ), an Earthquake Investigation Committee, 418 

Kuma Nfare, fhe Climate of, De W L Abbot, 160 

Kenetic Theory of Gasts, on a Proposition in the, Rev H W 
Watton, °F ReS , 29 e 

King (G, F R Se), the Species of Myristica of British India, 
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King (Jobn),eTotal Echpse f the Sun, 1893, 561° 
Kipp and Sons (P G), Improved Form of Electro dyna- 
morete: for Meastirement of Telephonic Cirzents, 399 
Kippi$g (€ S )~ Formation of a Hygrocarbe (Cy, Hy») from 
Phanyl Propionic Apid, $42 ogee ° 
"Kirby (W F ), a Synonymx Catalogue of Lepidopt@ra Hetero- 
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Klein (Dr E, F@R S ), the Etiology and Pathology of, Grouse | Larmor (J ), Application of the Spherometer 9o Surfaces not 


Disease ane Fowl Entfntis, 289 

Klengel (M ), Seven Wears’ Meteorological Observations on Pic 
du 'Midi, 548 . . 

Khogenfinn (F ), Products 

© Lime, 312 è» . 

Junkerfues, tha Observations of, Reduced, Prof Wilhelm 
Schur, 452 e 

Klossorsky (Prof }, e imchenco’s Anemometer, 595 

Kuight4J ), Development of Rar-in Industry in Victoria, 256 
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Medical Association, British, Sixteenth Annual Meeting, 298 
Medicine, Atlas of Clinical, Byrom Bramwell, 389 
Mediterranean, Varying Colours of the Waters of the, 84 
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Matter on the Properties gf Metals, Prof Roberts Austen, 
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culture, Sır Lowthian Bell, 525, an Apparatus for Auto- 
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38, Remarkable Aurore Boreales over Moscow, 39, Aurora 
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Ells, 67, Transmission of Sunlight through e Earth's 
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Phenomena Connected with — Cloudy Condensation, 
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Chmatol gy, 1881-90, F C Bayard,®191, Mean Daily 
Temperature at Greenwich on Average of Fifty Years, 1841- 
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Meteorology in the Schools, Prof W Davis, 235, 
Thunderstorms in New England? during 1886, R de C 
Ward, 235, Storm of March 1-4 1892 J W Smith, 235, 
Flood stage River Predictions, Prof T Russell, 235 , Snow- 
storms at Chicago, A B Crane, 2354 Climate dtd Meteoro- 
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Tumgad for Thirty Years ending 1891, F Hart, 420, 
Appepranee and Prozressive Motion®of €Cyclones $n Indian 
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the Tin District ın Burma, H Warth, 522, the Amber and 
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Association of State Weather Services, 493 , the Storms of 
the Baluc, B. von Nasackin, 521 , the Treatment of Persons 
Struck by Lightnmg, Dr R Assmann, 521, Relation of 
Soul to Climate, Prof E W Hilgard, 521 , the White Ram- 
bow, M Mascart, 532, 555 , Cirro-Stratus, J Porter, 541, 
Seven Years’ Mete@@ological Observations on Pic du Midi, 
M Klengel, 548, Curious Instance of eGlobular lightning, 
548, Thunderstorms in New England during 1887, R de 
C Ward, 555 , Effect of Topography on Thunderstorms, R 
S Tas, 555, Timchenco's Anemometer, Prof Klossovsky, 
594, Annuaire of Montsouris Observatory, 1892-93, 594 , a 
new Spanish Meteorological Journal, 616, Experimental 
Illustration of Mirage, J M de Lépinay and A Perot, 617 

Meteor, Observation of a, L Simon, 48 

Meteor, a, Grace E Chisholm, 490 

Meteorite, a, H L Preston, 452 

Meteorne from Central Pennsylvania, Chemical Analysis of, 
Prof W G Owens, 67 

Mexico, the Culture of Sisal Grass in, 63 

Mexico, Dicovery of Onyx Deposits in, 495 

Maall (Prof L C ), the Surface-film of Water and its Relation 
to the Life of Plants and Animals, 7 

Michelson (Prof A ), the Application of Interference Methods 
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Michigan, Acorn-efting Birds of, Dr. Moiris Gibbs, 495 

Micrometric and Photographic Measures, Refraction in, Dr S 
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Micro-organtsms in. their Relation to Chemical Change, Prof 
Percy F iene FRS, 135 

Micro-organisms of the Soil, Prof Alfred Springer, 576 

Microscopy Prof Penhallow’s Improved Method of Labelling 
Shdes, 69, the Deep-Sea Deposits of the Eastern Archi- 
pelago, P W Bassett-Sugth, 69, the Use of the Camera 
Lucida in Drawing Bactega, Dr E Giltay, 69, the Micio- 
scopic Structure of Alloys, Behrens, 72 , the Proce-s of Ovi- 
position as observed in Cattle Tick, R T Lewis, 165, 
Penetration in the Microscope, E M Nelson, 16, , the Ob- 
servation of Rings and Biushes of Crystals, E M Nelson, 
165 , the Microscope’s Gbntributions to the Earth's Physical 
Hustorye Prof. T G Bonney, FRS, 180, eQuarterly 
Journal @? Microscopical Sciences, 338 , a new Branchiate 
Oligochaete (Branchiura sowerhy:)) b E Beddard, 338, 
Pigment-cells of the Retina, I S Bodenand F C Spranson, 
339 , PrimitiveeSegmentation of Vertebrate Brain, B H 
Waters, 339, Oscula and Anatomy of Leucosolenia clathrus, 
E A Minchin, 339, Innervation of Cerata of some Nudi- 
branchiatawDre W A Herdman and J A Clutt, 389 , the 
Microscopf and Histology for the Use of Laboratory Students 
in the Anatomical Department of the Cornell University, 
Simson Henry Gage, W H Dallinger, 440° œ 
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lene of Heat, 618 ps 
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Mill (Dr. Hugh Robt ), Time Standards of Eure, 174 

Mılne (Prof Johy, E R Sẹ the Great Earthquake in Japan, 1891, 
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Mines and Mining at the Chicago Exhibition, 178, 601 
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Prof T E Thoipe, 44 , Miners Safety Lamp conveited into 
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Mining Engineers, Federated Institution of, 131. * 

Mining, Mercury, in Russia, 86 

Minor Planets, Photography and, 576 

Mirage, Experimental Illustration of, J M de Lépinay and A. 
Perot, 617 

Mississippi. River, Commissioners Report on the, Levees, 65 

Mitchell (F S ), the Birds of Lancashire, 540 

Mivart (Dr St George, F R S ), Essays and Criticisms, 265 ; 
the Grammar of Science, 269, the Limits of Animal In- 
telligence, 466 

Mizon (Lieut ), Exlorations in Africa, 110 

Mockler-Ferryman (Captain A F ), Up the Niger, 512 

Modighant’s (Dr Elo) Recent Explorations ın Central Sumatra 
and Engano, Prof Henry H  Gigliolt, 565 

Moeris, Lake, Henry Brugsch Pasha, 15 

Moissan {H ), Determination of Density of Gases, 288 , Boron 
Trisulphide, 340, Boron Pentasulphide, 364 , Proto iodide of 
Carbon, 312 

Molisch (Dr Ei), Ironin Plants, 255, Die Pflanze in thren 
Beziehungen zum Eisen, 512 

Mombello (Prof di), Trattato di Fisico-Chimica secondo la 
Teoria Dinamica, 439 

Monaco (Prince of), Project of Atlantic Ocean Observatories, 
312, Oceanography, 406, North Atlantic, 406 , Advantages 
to Meteorology and Navigation of daily  telegraphing 
Atmospheric Conditions of the North Atlantic to Europe 
407 

Mond (Ludwig, F R S ), Metallic Carbonyls, 230 

Mondesir (P. de), Existence in Earth of an Acid Mineral Sub- 
stance as yet Undetermined, 387 

Mongoose, Official Denial of Reported intention of US 
Government to Intioduce, to Exterminate Troublesome 
Rodents 1n. West, 39 

Monkeys, the Speech of, Prof R L Gardner, 451, R L. 
Garner, C LI Morgan, 509 

Monocotyledons, Obseivauons on Secondary Tissues m, Dr. 
Scott and Mr Brebner, 554 

Mont Dore, Curious Basalt Cavern at,M Martel, 40€ 

Montenegro, Dr Hassest, 453 ry 

Monu's (Dr ) Experiments on Absorption of Qxygen “by Tissues 
after Death, 263 

Montsouris Observatory, Annuaire of, 594 . 

Moody (G T ), Sulphonic Acids derived from Aniseils (1 ), 94. 

Mon, the Late Partial Echpse of the, 64 

Moon, the Cause of the Absencegof Water and Aur from the, 
Dr G J Song, FR S, 71 

Moon, Observations of the, Mr Stone, 179 

Moon, Bright Streaks on the Full, Prof Picllermg, 476 e 

Mgore (J Carrick, F R43 ),ethe General Circulation of the 

tmosphere, 7 ee 

Moore (J. E 5 ), on the Relationships and Rôle of the Aftho- 
plasmic Body during Mitosis in the Larval Salamandgy, 
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Morbology , Panfreatic. Diabetes, Lancereaux and Thiroloix 
412, the, Life. of Cholera-Germs, Dr Daremberg, 436 , 
a New ChemicffifFunction of the Comma Bacillus of Agaue 
Cholera, J Ferian, 436, Treatment @f Caficer and Cholera 

e by TesucularyeLiquid, M Bfowe-Séquard, 434, Plac® of 
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gos Freire, 460 , Physiology of Epilepsy, M Brown-Séquard, 
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Morgan (Prof eLlo$d), the Method'of Comparative Psychology,” 
40g; the Limits of Animal Intelligence, 417 , the Speech of 
Monkeys, R L Garngr, 509 

Morin (J ), a New Form of Induction Apparatus, 484 

Moritz {E R }, Nate &n Diastatic Action, 142 

Morley (Fosster), and M M Pattison Muir, Watts’ Dictionary 
of Chemistry, ir H E Roscoe, FgR S , 242 

Morphológy “Anatomy, Physiology, Morphology, and Develop- 
ment of fhe Blow-fly (Callephora erythrocephala), B Thomp- 
son Lowne, 267, the Apodide, Prof E Ray Lankester, 
F RS, 267, Henry M Bernard, 267, 366, Notes on the 
Morphology of the Spore-bearing Members ın the Vascular 
Cryptogams, Prof F O Bower, 555 

Morse (E S )ethe Older Forms of Terra-Cotta Roofing Tiles, 
474 

Moscow, Remarkable Aurore Boreales over, 39 

Moscow International Congresses ef Prehistoric Archeology 
and Zoolegy, the Coming, 108 

Moscou, Bulletin de la Société des Naturalistes de, 236 

Moss, on the Simplest Form of, Prof Goebel, 554 

Mosso (Prof Angelo), the Temperature of the Brain, 17 

Moth (Deropera pulchella) ın Malta, abundance of, A C 
Gatto, 474 

Moth, Diamond-back, appearance in Yorkshire and Northum- 
berland of, 108 

Moths of the World, W F Kirby, 487 

Motion mm the Line of Sight, W W Campbell, 64 

Motion, the Laws of, Part II, Prof Tait, #62 

Motion, Life 1n, or Muscle and Nerve, John Gray McKendrick, 
FRS, 583 

Mott (Albert C ), the Lesser Spotted Woodpecker, 77 

Mountaineering Party in the Himalayas, Mr Conway's, 525 

Mountas ; Measurement of Mount Orizaba, by J T Scovell, 
59 

Mouchez (Admiral), Paris Observatory Report, 86, Death of, 
208 , Obituary Notice of, 253 

Mud Springs, Australian, Prof Edgeworth David, 256 

Muggenburg (Dr S S von), Death of, 14 

Muir (M M Pattison) and Forster Morley, Watts’ Dictionary of 
Chemistry, Sir H E Roscoe, FR S, 242 

Munro (John), a Pocket-book of Electrical Rules and Tables, 
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Munro (John M H ), Soils and Manures, 125 

Munro (Dr R), the Recent Discovery of an Ancient Lake- 
Village in Somersetshire, 617 

Murray (G ), Marine Floras of the Warm Atlantic and Indian 
Ocean, 405 

Muscles, Experments to Determme Cause of Difference in 
Latent Period in Direct and Indirect Stimulation of, Dr 
Boruttau, 96 

Muscular Contraction, Method of Recording Curves of, Prof 
McKendnch, F RS , 404 

Museum of Anatomy at Pennsylvania University, Endowment 
by General Wister of, 38 

Museum ef Perthshire S ciety of Natural Science, 472 

Museum Question, the, Eos Boyd Daavkins, F R S , 280 

Museum, "South African, Diamond Robbery from, 332 

Museums Associftion, Annual Meeting of, 276 

Musgrove (Dr J), the Blood-vessels and Lymphatics of the 
Retina, 404. 

Music an Ethnological Enquiry into the Basis of our Musical 
System, Dr Wallaschek, 238 

Musical Instruments, Women and, Otis T Mason, 561 

Musical Sands, T S Hall, 279 . 

Muycal Sand andfLava in the Bournemouth Diift, Cecil Carus- 
Wilson, 316 $ 

Mustakh Exploragog, the, H H Godwin Austen, 464 ° 

Myeloxylon from the Millstone Grit and Coal-Measures, A C 
Seward, 555 Ps 

Myers (F W Hg, International Congress of Experimental 

Psychology, 261 , Hallucination by Crysta? Vision, 363 

"Myers (W S ), Production of Pyridine Derivatives from Lactone 
of Priacetic Acid, 311 te ° 

Myristica of Bri@sh Igdia, the Specs of, G Kmg, FRS, 
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N&creous Cloud of January 30, the Height of the, J Edmund *, 
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Nadaillay (Marquis de), the Baoussé Roussé Cafes, 574 

Nalder (F H ), a New Balhstic Galvallometei, 93 * 

Naphtha, Damage to Voga Fisiferies by, 421 

Naples Academy of Sciences, 162 é 

Naples, the Contaminati®n of the Street Susface of large Citigs, 
with special reference to, Dr L Manfredi, 163 

Nasackin (B von), the Storms of the Baltic, 521 

Natal Observatory, 362 e 

National Home Reading Society, the, 84 e * 

National Physical Laboratory, Discussion oh a, Prof Oliver J 
Lodge, F R S , 382, Mr Glazebrook, 383 , Pk®f von Helm- 
holz, 383, Lord Kelvin, F R S, 383 gPiof Rucker, 385 , 
Piof Fitzgerald, 383 . LA 

Natural History John blancock, Di Embleton, 255, South 
London Entomological Natural Hastory Society, 46 ; Excur- 
sion of Victona Field Naturalists’ Club to the Grampians 
(Australia), 63, the Essex Field Club, 132, Bulletin de la 
Société des Naturaliste de Moscou, 236, Norfolk and 
Norwich Naturalists’ Society, 450, Ihprovement n British 
Museum Natural History Collection, 473, Trinidad Field 
Naturalists’ Club, 522, Manchester Feeld Naturalsts’ and 
Archzeologists’ Society’s Visit to Buxton, 549 , the Alleged 
“ Aggressive Minycry " of Volucelie, William Bateson, 585 

Natural Selection and Alternative Hypothesis, F E Beddard, 
F R S, Edward B Poulton, F R S, 533 

Navajo Indians, Evolution of House-building among the, Dr 
Shufeldt, 451 

Navy, Electricity m, H E Deadman, 337 

Nebraska Sugar-Schools, the, 210 

Nebula, Photographs of the Lyra Ring, Prof Denza, 41 

Nebula, the Trapezium in the Orion, Dr L Ambronn, 334 

Nebule, Mr Burnham, 87 

Nebulz, Catalogue of, 135 

Nebule, Variable, E E Barnard, 211 

Nebular Spectrum of Nova Aurigæ, Ralph Copeland, 464 

Nebulous Star, a New, E E Barnard, 279 
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Janty of Certain Ancient, Dr J S Pheng, 432 

Neesen’s (Prof ) Researches on Motion of Loose Disks on Axis 
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Nelson (E M ), Penetration in the Microscope, 164 , the Ob- 
servation of Rings and Brushes of Crysgals, 165 

Nemertine, Freshwater, Note on the Occurrence of a, 1n Eng- 
land, W Blaxland Benham, 611 

Neptune, a Planet beyond, Piof Forbes, 179, Mr Roberts, 
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Neritide, Growth and Structure % Shell ın, B B Woodward, 
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Nervous Complaints, a Shaking Cure foi, Dr Charcot, 451 

Neutral Point in the Pendulum, Wm Flinders Petrie, 293 

New England during 1887, Thundefstorms in, R de C Ward, 
1887, 555 * 

New Guinea, Sir Wm | Macgregoi’s 
Piratical Tugere Tribe in, 258 

New South Wales $ New Method of Rabbit-Destfuction in, 
I61, Perfume-Flower-Farming in, 161, Royal Society of 
New South Wales, 191 , the Carob-bean Gree in, F Turner, 
210, Fine Specimen of Saw Fish, Mr Pedley, 257, New 
South Wales Rainfall during 1890, Mr Russell, 473 

New Work Mathematical Society's Bulletin, 68, A06, 435 

New York State? Execution by Electricity in, D19C. F Mac- 
donald, 256 . 

New Zealend * Miss C F Gordon-Cummmg's Paintings of 
Volcanic @istritt in, 254 , SuB-fossil Bones of Extinct Birds 
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Salamander, on the Relationships and Rôle of the Archoplasmic 
Body during Mitosis ın the Larval, J E S Moore, 404 
Salet (G ), Stokes's Law (Spectrum Analysis), its Verification 
9 and Ipterpretation, 364. 
Salmon Fungus, the Effect of Sea-water on the Vitality of the, 
A P wan, 405 bs 
Salomons (Sir Bavid), Optical Projection, 625 
Samoan Calendar, Change m, 552 
Sam$on (G Gordon) Bees for Pleasure and Profit, W Tuck- 
well, 5fo 
Sand, Musical, T S Hall, 279 , C Carus- Wilson on, 44, 316 
Sanderling, Range of the, "n Winter, Prof Alfred Newton, 
F RS, 177, 222 i 
Sanderson (Dr 3 S B), appomjed Waynflete Professor of 
Physiology at ‘Oxford, 37 
Sangir, Volcanic Eruption at Gfeat, 287 , George Ormsby @457 
Sapitation, Frenéh fnd English Methods Compared, Dr B W 
ichardson, 299 . 
Sanitation, le Vigtorian Era, the Age of, Su Charles Cameron, 
2 . 


47 
* Sanitary Inspectors’ Association, Genfer] Meeting, 299 
Sanitary Institute, the Thirteenth Congress othe, $49 , Sanitary 
(nstitute andgits "yansactions m Review, 463, Sir Charles 
Gamenoy’s Presidential Adgress, 492 : 
Saniter (E ),ethe Eymination bf Sulphur gro% Iron, 527 . 


Sanscrit Birch-bark Manyscrip¥s, Discoves Lieu® Bower of, 
Dr Hoerafe, 37% w e 14 


. : "d.e š . . d P 
s q A ee ? 
° . zx a 9$. "T 


. e. 

Saragin (M ), Production of Hertz “Oscillator Spark in Liquid ` 
Dielectric instead of Air, 532 ° e 

Satellite, Juprter’s Fifth, Prof E E,*Barnard, Lm 
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of Halogens, 22, Platinous Chloride asa source of Chlorine, 
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“shipbuilding Launch of the Gunard s » Campania, 472 
Shipbuilding ın Portsmouth Dockyard, W H White, FRS, 


337 

Schufeldt (R W 
Shufeldt, 465 

Sibeita, Russian Geological, @c , Expedition to East, 212 

Sibiee (Rev, games), Imerina, the Central Province of Mada- 
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Sight, Motion ® the Line of, W W Campbell,°64 e 

Sikkim, Journey in, White and* Hoffman, 477 

Silk Dyeing, Pimting, and Finishing, Geo H Hirst, 95 
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Sollas (W J ), the Origin of Land Animals, 271 

Sollas (Prof ), Paleozoic Rocks, 428 

Solpugide Poisonous? are the, Hemy Bernard, 223, W L 
Distant, 247 
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TEXT-BOOKS OF PSYCHOLOGY, 


The Human Mind a Text-book of Psychology By 
James Sully, MA, LLD Two Vols (London 
Longmans, 1892 ) 

Hand-book of Psychology Feeling and Wali. By James 
Mark Baldwin, «M A, PhD (London Macmillan, 
1891) 

Texi-book of Psychology 
Macmillan, 1892 R : 


N his treatise on the “Human Mind,” Mr Sully has 
not attempted to supplant, but rather to supplement, 

his own admirable “Outynes of Psychology ' The 
*method in the two works es the same, and the arrange- 


By William James (London 


and we cannot be too grateful to Mr Sully for his able, 
clear-headed, and, on the whole, cautious presentation of 
this view of the matter But it 15 one which, as Mr 
Sully himself well knows, 1s of pecuhar difficulty Few 
of us remember anything of the genesis of our modes of 
psychological procedure 1n the early days of ourlife, and 
when we do remember scraps here and there, we are only 
too apt to interpret them 1n terms of our adult procedure. 
with which we are so much more familiar It 1s, more- 
over, well nigh impossible for the psychologist to realize 
the nature of the psychical processes of the child, so that 
infant psychology is a field wherein we may suppose much 
and can prove little Mr Sully again and again appeals 
to the supposititious child 


* The child, for example," he says, * begins to note 
that some varieties of living things, eg flies or birds, 
die He then compares these results, and, extracting 
the common relation, finds his way to the more compre- 


e ment of the subject-matter, though it differs slightly in | hensive generalization, ‘All animals die’ Later on he 


some details, ıs, on the whole, essentially and in prin- 
ciple similar. A chapter Mas been added on the physical 
basis of mental hfe, deafing briefly with the nervous 
system and egth neuro-psychical correlations But the 
author wiy refers his readers to textsbooks of physio- 
408 or to manuals of physiological psychology for a full 
treatment of thesé matters 


compares this result with what he has observed of flower- 
ing and other plants, and so reaches the yet higher and 
more abstract generalization, * All living things die?” 


Of course there may be a child bere and these who * 


proceeds, or, in the abgence of all instruction gn the 
matter, might proceed, thus But children, and unedu- 


He also gives an adequate | cated persons very rarely reach a general and universal 


account of the recent experimental researches on the concept, properly so called The child notes ,that its 
nature and condinons of some of the simpler resporfsive | pets and other animals die or are killed this begets a 
activities, but™is not blind £o the difficulties and uncer- | stronger and stronger expectation that other animals will 


tainties of this so-called experimental psychology 


id 


likewise die o1 be Killed some day , and the expectation 


Jt is well known that Mr Sully lays great stre8s on the may rise to practical certainty without arfything lke ea 


geneticemethod m psychology "d 


untversal concept taking eyenevague and indefinite shape 


°. 
“It ıs eVfdent," he says, “that we require a knowledge *in the mind” We therefore question th8 statement that 


of these psychical elements [reached by analysis] and of 
the laws of their combination, in ordef to account fci the 
complex products of &he mature human cdhsciougness 
Now, tife perfect account, of & thing mens the history 
of thatething,from its first crude,to its completed form 
When the psychologist has succeeded by analysis, aided 
by objective obsgrvationeand hypothesis, in obtaiging 
the requisite dam, he proceeds to reconstrwct tha coerse 
of psychicaé developer ” * e 


From thè standpoint of bioldbyeang evolution, th® |e i 3 
genetic aspect of psychology 1s of,espegal importance, | sentiment, the distinctively moral Fekhieg 
e * . 


general or«universal judgments," though 115 ufiquestion- 

able that he may Rave a lage number of expectations 

which the logieiangmay cast in universal form He nfay 

even state them in unjversal form éimself, and say 

* Afimals die,” “ Apples have fupe" the language hé 
. e * 

uses being here, as In, so manygc4sgs, in advance of his 


éonceptions * h ° e © e 


Pn the discussion Of the developmeng ef the mora? 
1S perf psa 
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. 
hardly differentiated with sufficient care from the merely 
prudentia The prudential does not pass up into the 
moral on the, samf le of development, but the pru- 
dentiat and the moral are separate and sometimes widely 
divergentelines Of development It 1s sometimes said 


that thg prudemtial is self-centred while the moral ise 


social But 1$ not what is socially right different from 
what is"sociall prudent? Or, in other words, is not 
morality something other than social prudence? Remorse 
for wrong has a different psychological quality from regret 
for error, ng matter what the social implications of the 
error may be Mr Sully doesnot seem to have sufficiently 
brought out this distinction 1n his account of the genesis 
of the moyal sense * 

But though there may be room foi some difference of 
opinion as to the exact course of genetic development by 
which our more complex and more highly evolved psycho- 
logical states have been reached, there can be no question 
that Mr Sully’s painstaking and thoughtful discussion of 
their possible or probable mode of evolution 1s and will 
long remain of real and sterling value No living writer 
has paid more attention to this important aspect of 
psychology 

There 1s one more point on which we may comment 
before we pass on to Prof Baldwin's work It ıs the 
doctrine of residual fusion 


“The simplest form of assimilation," we read, “1s to 
be found ın that process by which a present sensation (or 
sensation complex) 1s re-apprehended or ‘ recognized’ as 
something familar What takes place here 1s the 
calling up by a present sensation of the trace or residuum 
of a past sensation (or sensations), which trace merges in 
or coalesces with the new sensation, being discernible 
only through the aspect of familiarity which it imparts to 
the sensation We have to conceive of the nervous 
process somewhat after this manner A given central 
element or cluster of elements is re-excited to a functional 
activity similar to that of a previous excitation The 
residuum of this previous activity or surviving physio- 
logical disposition’ somehow combines with and modifies 
the new activity , which blending of nervous processes 
has for its psychical correlative the peculiar mode of con- 
sciousness known as recognition, sense of famiharity, or 
identification Here, however, our physiological psychology 
seems to be more than usually conjectural ? 

*. 


Andgagain— . ° 


“In recogfiition the percept and the image are fused, 
the presence of the latter being indicated merely in the 
peculiar, appearance of familiarity which the percept 
assumes ” 


$9» 


This so-called “fusion” of the peaept and the 1mage 
seems to us ag awkward figure by wach to describe the 
fácts, The dbquence of states of consciousness in the 
case of (a) pragtigal or percêptual, and (4) refle«tive 0 con-, 
ceptual recognition, seems to be briefly*as follows Sup- 
pose I xpgognize a man, A, as one whom 1 have met 
before, say at 2 dinner party Thef b have first a percept 

A E 
4 h zy 
épcuse&tonStioufhess, apnd gz sy the “fringe” genergted 
by his pr@sent gurrotindings, more,os less out of fqcus 
This pergept is vmedlitely followed by *the image 


. 
, where A 1s the individual gn question in the 


A e © «©, ® e 
“FEB where A appears amd fhifferent surrougifgs . 


. 
e This constitutés Bractical or perceptual recognition In 
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reflecttve or conceptual recognigion thefe follows an act 
of introspection (or retrospection), avhereby the common 
central element in the tw sfates of consciousness 1s 
explicitly identified There 1s no fusion in eifher case, 
except in so far as sequent states of do&sciousness have 
a central or focal element which 1s 1dgntifiable If we 
simply recognize A as someone we hgve met somewhere, 
we do not remember where, there is associatedewitle the 
focal 1mage, A, an indefinite fringe of Bastngss serving to 
differentiate 1t from the percept with y5 fringe of present 
surrouedings , and if, on the othem handfwe*tecognize A 
as a quite familiar pefson whom we have seen again and 
again amid all sorts of surroundings, there is a fringe 
which we can only describe as involving both pastness 
and frequency Inthe case of the animal or the child, 
recognition presumably does not pass beyond the practical 
stage—that 1s to say, a percept A, with this fringe 15 
followed by an image 4 with that fringe Reflective re- 
cognition, mvolvmg retrospection and a comfarison of 
the two images (A with this fringe and 4 with that fringe) 
and the identification of the element common to both, 1s 
a product of conceptual processes of later genesis 

In conclusion, it 1s sufficient to say that by his treatise 
onthe human mind Mr Sully fully sustains his reputation 
as a psychologist 


In his volume on “ Feeling and Will,” Prof Baldwin 
has completed the survey of the mind begun in his 
* Senses and Intellect ” 

The first thrée chapters contain an adequate physio- 
logical introduction There is, however, one statement 
which seems to us awkward if not misleading After 
briefly noting the views that have been suggested as to 
the relation of consciousness to «Be so-called nervous 
conditions, Prof Baldwin says — 


, 


“Tt has become appaient that nervous activity, con- 
sidered by itself alone, doesmot bring us into the range 
of psychological science However we may decide the 
inquiry as to whether such activity 1s ever entirely free 
from consciousness, it 1s yet true that ıt may be quite 
outside of what 1s called thegindividual’s consciousness 
y In other words, the greater part of our ordinary 
nervous reactions are not above the threshold of ow 
conscious lives So we reach a distinctioffiftween sen- 
tience as a nervotes property and sentience as"à conscious 
phenomenon, between sentence grd sensibility Sensibility 
Is synonymous with the usual conscieusness of the indi? 
vidual’s experience, 4nd sentience 1s the nervous function 
whigh may or may not be accompanied by consciousness 
or anner aspect in general The fgansition. from 
simple sentience to the fulleconsciousness is through a 
stage of subconscious modification ” 


. 

With no desire to be hypercritical, this does not seem 
to us altogethes satisf&ctory Sentience 15 sppkén of as 
“the ugrvogs functton which may or may not be accom- 

ejamed by consciogsness" The words we have italicised 
seem td imply that sentience bglongs to the physical, 
not the psychwal érder of exisgence If s8,.the* transi- 
tion from, simple sentence to full conscigusnese" ıs a 
transition. from the' physical to the psychical order, and 
coneciousness becomes a mote of MC M We do not 
think that thfs 1s the author's mganings but gn that case 
it Would be well $o tò gefine sentience as to glearly show 
fhat though it may fot rise te the level of consciousness, 
t 1s none fhe logs of *he conscioug or psychical prder 
. . e ° 
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When we lave the physiological and enter the psychical 
field, appeal 1s constantly made to the “principle of 
apperception” or “Selecti¥é synthesis” But does not 
tpe author go somewhat beyond what 1s justified by our 
vefy imperfect Énowledge of the facts of cerebral physio- 
logy when he asserts that “after we enter consciousness, 
we find a principle ef apperception to which there 1s no 
analogy in physiplogical integration”? Elsewhere he 
says “Now, as a fact, the great principle of mental 
organization, gel@tive synthesis, finds no apparent 
counterpait in physits” In direct opposition*to this 
view, we venture to cgntend that nothing 1s more ie- 
markable than the parallelism (1f it be no more) of selec- 
tive synthesis in the physical and the psychical spheres 
In the physical world this is best seen in the formation of 
chemical*compounds and their segregation ın crystalline 
form In the psychieal world it 15 seen in the so-called prin- 
ciple of apperception This is, however, only the expression 
1n the conceptual sphere of a principle? which, stripped of 
all metaphysical implications, must be extended to the 
whole 1ange of psychical hfe, as a general law of psycho- 
genesis In the organic world (at any rate the animal 
world) the two principles (if two they be) meet And if, 
notwithstanding the splendtd work done in bionomics, 
through the application of “natural selection” to the 
elucidation of the problem, we have not yet reached a 
scientific expression of selective synthesis in organic life 
and growth, this 1s no proof that there 1s no such selective 
synthesis å 

In accordance with the general principles he adopts, 
Prof Baldwin divides feeling into the two great classes 
of (1) sensuous feeling, and (2) ideal feeling Sensuous 
feeling relates to the bodily functions “Sensuous 
pleasure,” says the*author, ‘ may be defined as the con- 
scious effect of that which makes for the continuance of 
the bodily life or its advancement, and sensuous pain, 
the conscious effect of thag? which makes for the decline 
of the bodily hfe or its limitation,” Ideal feelings, on 
the other hand, are the modifications of sensibility which 
accompany the exercisegof the apperceptive function 
Ideal pleasure may be defined as “ the conscious effect of 
that which ggakes for the continuance of the appérceptive 
life or 1tg@advancement , and ideal pain, the conscious 
effect of that which makes for the decline of the appet- 
ceptive hfe or itsdimitation” But though sensuous feel- 
ing can have no reference to the conceptual or apper- 
ceptive life, ideal feeling has reference (howeve1 mueh we 
affect to des@ise or ignore the mere body? to physiéal as 
well as intellectual well-being Hence Rrof Baldwin 
cancludes “that ideal tone,(pleasure or pary refeis to 
personal well-being as a whole is 

We mast pags over without comment an important, 
and interesting discussidh of “reality and ele[ieé," which 
15 worthy of careful consideration, and may proceed w 
note the somewhat anusual sense in whieh the futhor 


e 
uses tHe word "ideals", © REP 


. 

“ Ideals,” he says, “are not* mental constructions at 
all if once constructedgthey would no longer be ideals 
which only meshs that what we call idealg are emoQonal 
in their nafure, éxpgesseng the drif; or felt outcome of the 
constructye process, not any actual attainment of it If 
my ideal man, for example, were ait ingellectual constrfic-* 
tion, I*would be able to describe lym ., Ideals, there- 

* 
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«ore, are the forms which we feel our conceptions would 
take if we were able to realize in them a satisfying degree 
of unity, harmony, significance, agd d:ihiversality ” 


This seems to us somewhat straifiedg It 1s a descrip- 
tion of theoretically ideal ideals which have beén emptied 
of all practical value There are assfiredly practical 
ideals which, though unattainable, can be “definitely real- 
ized as intellectual constructions permeated with emo- 
tional tone And it ıs these practical ideals which are 
influential on conduct 

The distinction between subjective and abjective ends 
in ethics is carefully drawn Subjective ends are the 
felt and moie or less definitely realized motives of the 
voluntary process They alone have psychological value 
as the immediate determinants of conduct Objective 
ends are a matter of cognition 


“ Even though it were granted that all voluntary action 
arose and survived by exclusive reference to pleasure or 
to self-realization, yet it would be a patent fallacy to say 
that the only voluntary end 1s either of them—that con- 
sciousness has all along been versed in our biology or oui 
speculative ethics, and has aimed to fulfil the one or the 
other Consciousness has no inkling of the Sivams of 
Aristotle, o1. the conmatus of Spinoza, or the Treb of 
Wundt and Schneider, of the ‘strife [szc] for existence’ 
of Spencer, the theoretic ‘reverence for law’ of Kant, 
the ‘self-realization’ of Green, or the dialectical ‘be- 
coming’ of Hegel, Let us discover these things if we 
may, but do not let us say that a man 1s not moral unless 
he has a realizing sense of them " 


We have left ourselves no space to deal with Prof 
Baldwin’s discussion of the phenomena of the will We 
do not by any means agree with all that he says thereon, 
but it 1s worthy of careful consideration 


Prof James’s “Text-book of Psychology” ıs a ře- 
arranged abridgment of his larger “ Principles,” with the 
addition of some description of the senses and sense- 
organs We have so recently (NATURE, vol xlut p 506) 
expressed our opinion of the value of the larger work, 
that we can, without injustice to Prof James, afford to be 
brief in our notice of this abridgment, merely selecting 
the chapter on “Instinct” on which to offer a few 
comments ë . 

Every organism comes into the*world with an innate 
capacity to perform, more or less defipitely,* certain 
activities under the appropriate environing circumstances 
Of these activities, a certain number which are (1) Com- 
plex in character, and (2) performed (a) in a definite way, 
(6) without foresight of the end,to be attained, (c) with no 
previous educatioff in the peiformance, and (d) uniformly 
by all normal individuals, of the species foncerned, gre 
now by pretty common qonsgnt described as instinctive 
Clearly suth ingtinctive actions are the butcome of the 
innate capacity of the animal which perfortas them , but 
they are a peculiar gna special manifestatgon ehis innate? 
capacity they Rave definite and clearly assignable» 
characteristigs „Now no one can question that man 
comes into the world with a relatively enogmous store Sf 
inflate capacity, and that hefhag innate tegd@ficies to 
perform half a hundfed partigylar activities And yet he 
has but few instfattSeqHe leads a life gf heMtation and 
chéige, an inteligenPliie To say with Prof James that 


this 1s “ not because hè has no insfinfts—rather be@auge 
e 
. ee . "e. 1 
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he has so wafiy that they block each other's path" is 
practfcally to abandgn the position which has been pain- 
fully and slowly gained “by those who have thought and 
written on instinct *Instinct 1s a definite and special 
manifestatibn of innate tendency here the innate ten- 
dency is ot mafifested m this deffhite and special way, 
but 1s thwarted To call both manifestation and non- 
manifestation alike instinct 1s, in our view, a retrograde 
step, which we regret that a psychologist of Prof James’s 
insight and influence should have taken 
We cannot however, leave the book with a note of 
dissent , for we find far more in this text-book to agree 
with than to dissent from Whether we agree or dissent, 
we always find Prof James full of stimulating thought , 
and we advise all who are interested in psychology to 
read at least the chapters on “ Habit,” “The Stream of 
Consciousness,” and “ The Self,” if they read no more 
C LLM 





DYNAMICS OF ROTA TION 


Dynamics of Rotation an Elementary Introduction to 
Aud Dynaniucs By A M Worthington Pp 155 
(London Longmans, Green, and Co, 1892 ) 

Spannung Tops By John Perry Pp 136 (London 
Society for Promoting Christian Knowledge, 1890) 


HE persistence of spinning tops and of running 
bicycles in rearing themselves erect are common 
examples of a wide class of dynamical phenomena which 
are influenced or governed by the presence of rapidly 
rotating parts, and which have a prominent place in all 
departments of physical science, from the relations of the 
systems of the stars down to molecular actions 

In formal treatises on abstract dynamics we are accus- 
tomed to find the properties of freely rotating systems 
relegated to an advanced part of the development of the 
subject, and expounded with all the powerful help which 
mathematical analysis can afford If we are to have a 
complete theory of the circumstances which determine 
the stability and transformations of rotational motions, 
ghis analytical aid ıs none too extensive But there is 
another*mode of appieaching a physical subject, which 
consistsen learning front observation and properly varied 
experiment wh&t are the phenomena that are persistent 
and stable, and then applying known dynamical principles 
to the elueidation of the properties of the motions thus 
known ın fact to exist—a problem which need not in those 
simpler cases which are fundamental gequire any great 
amount of analytical knowledge . 

As an additfonal reason for*the customary abstract 
development of dynamics, thére fnay perhaps he cougted 
thé historical,fact that the questions that were of para- 

«nount impgytance when dynamical principles concerning 
extended system’ of bodies were beihg evolved, felated to 
the orbital and axial motions of the®heavenly bodies, and 
then reconciliation with the law of uneversa? gravitation 
Tye abaestce of fri@ional gesistamces, and the long duga- 
tion and deficacy pf asttqnomical obsgreations, had led,to 
a minute kgowledge of th@nrotions of the som system, 
which taxed 211 fhe *esources of araut, D'Alemhegy, 
Laplace, and Infrrenge, to verify and expfain . . 
* Many of the dynamical principles which are now 
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treated as elementary and fundamental werg thus come 
upon in special analytical investigations relating to 
physical astronomy — 9t wa&*for*example, in this way 
that the principle of the conservation of angular. momen, 
tum for the solar,system was discovered'lly Laplace, ated 
“then generalized to a system with any land of internal 
connections which 1s not subject to forees from outside it 
How far a general principle of this kind, when divested 
of its analytical dress, enables us to see intogthe general 
causes of things is well known A strilyng illustration 1s 
the agzfu of Prof James Thomson,&hat vfhen "once the 
trade winds have been éxplained ag a consequence of the 
earth's rotation, they involve of necessity the existence 
also of anti-trades or south-west winds in the temperate 
zone , for tf the trades blew by themgelves their friction 
against the earth would always be acting roumi in the 
same direction, and therefore would,tend to stop the 
earth’s rotation, not by wholly destroying its motion, but 
by transferring its “angular momentum undiminifhed to 
the atmosphere, where 1t would continually accumulate 
This simple remark thus shows that the trades blowing 
to the equator must be compensated by anti-trades blow- 
ing from it, and therefore also explains the existence of 
a region of high barometer between them It will also 
occur to memory how much J Purser, W Thomson, and 
specially G H Darwin, have established in the tidal 
evolution of the earth-moon system, by studying the 
possibilities of development that are allowed subject to 
the conservation of its angular momentum and the 

degradation of its energy . 

It has been reserved fo: our own half century to bring 
out the wealth of general dynamical ideas that 1s con- 
tained ın the magnificent analytical presentation by 
Lagrange of the results of the applfc&tion of the laws of 
motion to systems of bodies, the number of variables or 
co-ordinates being of necessity (for analytical purposes) 
restricted to the number of degftees of freedom, and every- 
thing turning out to be expressible 1n terms of one funda- 
mental function—the energy of the system. It will be 
apparent, on looking through Rrof Cayley's Reports on 
Dynamics to the British Associgtion, how much the pro- 
gress of this department of abstract dyn mics was 
indebted to the necessities of astronomy, ‘Tggt science 
presented a problém which was in one sense quite 
definite and precise, on account %f the smallness of the 
planetary masses, but which nevertheless required a 
minute explanation of the perturbations to which the 
planetary bodss aie subjected owing to%heir mutual 
actions The methods which proved comprehensive and 

. 

efficient Tog this purpose also showed themselves, when 
they were examined from a more general standpoint, to 
geveal principles f a fat-reaching charaeter, that applied 
to dynagnicalesystems howeverecomplicated The final 
séage of analytical development was reached when the 
keen epefcep&on of Sir W R Hgmilton saw that the 
whole Subject ceuld "be removed, from speci@l. cortsidera- 
tions of space and time, and attached togthe purely 
analytical treatment of a single varying action function , 
and the comment&ry of Jacobi Showed precisely how to 
pass fro this general differentialanalysie to the solutions 
of special dynamital qugstions e 

* "At the present twge"there seems to be no danger of the 
ipterruption of progress by too cloge an adherenge to the 

e . e e 
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calculus 


"The fact w, that nearly all the problems of | article form a very welcome addition to thesordinary text- 


the numericgl calculation of perturbations which were ebooks The work of Prof Perry, popular lecture though 


urgent atthe beginnmg of the century, in order to bind 
the solar system to the ‘sclténe of universal gravitation, 


have now been satisfactorily disposed of There is no | 


lowger the same Sneed for the greatest intellectual power to 
set itself to put sight some periodic or secular inequality, 
which requires all te battery of analysis that ıs available, 
and ofn more , New ground has been broken since 
then, and thgre is the great array of the physical sciences, 
all struggling | toe become purely dynamical, but all 
hampered fh this by the fact that the dynamical mathinery, 
the phenomena of matter and motion, on which they 
depend, are to a great extent concealed fiom direct obser- 
vation or exploration Under such cucumstances the 
method of progress gis to carefully chensh, and reduce 
into a scheme such as will appeal disectly to the under- 
standing, all the general principles which have become 
evolved an the course of dynamical investigations relat- 
ing to problems of which the data are thoroughly known, 
and to use them as a key for the dynamical interpreta- 
tion of more recondite phenomena by the aid of analogies 
and the numerical verification of their :esults The mode 
of progress has thus veered from the analytical to the 
synthetical, from the powerful inverse analysis of 
Laplace and Lagrange to methods more akin to those 
which were worked by Newton. 

It may be stated as a general rule that the relations 
most directly intelligible and most flexible 1n this kind of 
application are properties of constancy, or of maximum 
and minimum, suoh as belong in fact to the more obvious 
features of the continuous growth of pure quantity The 
conservation of energy, of hnear momentum, of angular 
momentum, the minimum energy criterion of equilibrium, 
of steady motion, fhe maximum and minimum energy 
criteria which determine the motion following the appli- 
cation of impulses specified etther by therr actual amounts 

» or by the velocities they préduce at their points of appli- 
cation—these may all be cited in illustration The crown 
of the edifice will be Maupertuis’s principle of Least 
Action, whose range of exact application, initiated. for 
dynamics by Lagiange aed Hamilton, is now being ex- 

tended into gall departments of physics, thus worleing out 
an answergo the question—To what extent can the suc- 
cession of phenomena m inanmmate Nature from instant 

*to instant be treated as *ovei ned by a principle analogous 
to that of minimum expenditure of effort in the sentient 
world ? . 

The phrase from instant to instant is essential, for a 
path may—as, for example,’ great circle on a spheie—be 
the shortest between two ae i within a givengfange of 
each other, but_may cease to havethat property when the 
starting mont anel the final point*are talen too far apart 
on i  In'a similar wayp in statics, a certegn region of 
stabihty 1s determined. around each, position of quie 
librum, such that, if ghe system is not disturbed beyond 
that regfon,a@will not leaye the neighBourhood , while, in 
dynamecs of, a particle, such a region 1s moze vaguely 
determined around each orbit by the nature of the 
enveloping curves or surfdtes of the neighbouring orbits, 

From the point of view of the direct afprecifjiot of 
dynamical adeas, thè small books" åt the head of this 
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it be—and one feels constrained, from the confident «tyle, 


to believe that his audience of opesatifes understood every ° 


word of it—leads on the reader by wivid illustratson into 
contact with the boldest flights of dynafnical speculation 
After the ordinary efgcts of spin haves been gopiously 
illustrated, we are taken into a world in w&ich matter has 
two kinds of inertia , and, by aid of a chain ofbalanced 
gyrostats, we leain that a cord cannot ever transmit 
motion straight on without also twiddling about It 1s 
fortunate for those of us who have to follow or teach 
mechanical pursuits that this new species of matter 1s not 
often heard of, and is only called up in relation to such 
unnoticeable, and practiéally insignificant, phepomena as 
1otation of the plane of vibration of light waves The 
relations of ordinary mass to gravitation, and such like 
are sometimes intricate enough things to discuss, the 
introduction of a second kind of mass, and that of a 
vector character, might lead to despair 

The great pioneer in this field of work, of eliciting the 
concealed dynamical mechanism of tangible phenomena, 
15, of course, Lord Kelvin, by whom nearly all our 
knowledge on the subject has been originated, at any 
rate in its present exact form Prof Perry’s book 1s all 
the more welcome and suggestive, in that ıt claims to be 
chiefly a connected account of what he has learned at 
fiist hand fiom the teaching of Lord Kelvin, an account 
which has possibly not been published before by anyone, 
at least in a consecutive form 

Prof Worthington, after an elementary quantitative 
introduction to dynamical principles, has gone over the 
pait of dynamics of 10tation. which relates to a single 
spinning solid, in the manne: of a text-book with numeri- 
cal illustrations , and there 1s no doubt that a mastery of 
his explanations would be a very valuable part of the 
outfit of a student of physics TL. 





THE MAMMALIA OF BRITISH INDIA 


The Fauna of British India, including Ceylon and 
Burma Published under the authority of the Secre- 
tary of State for India in Council. Mammalia Part II 
By W T Blanforl, FRS angie 
Francis, 1891 ) e 

I our issue of Septembei 27, +888, we hail the Sess 

of bringing before the notice of our readers the first 
part of Mr Blanford’s valuable monographes on the 

Mammals of British India The second part, completing 

this important wgk, has lately been published. he 

delay, as 1s explaimed in the preface, has heen caused by 
the necessity Mr Blanfortl has been under of spendifig 
mucè timean editing the*fivé volumes of the same senes 
that Lave appeated since the fist part of the prescht 


nos and* 


work was assued His labours m this respect, have been e 


increased" by two ,:entortunate and unffteseen circum- 
stances—the lamentededeath of Mr Francis Day, and the 
expiration of the awe of Mr E W Oates, in both cases 
befgre the termination ef the gortioifs of *he ark, op 
fishes and birds respgctively, upon. *which they® were en- 
gaged, and the completion of » arca thus uie upon 


Ms eBlanford himself “4 


€ 








e . 
* e A e 6 *e 
e. i " i å e. «e e. $ ‘ ê * 
6 NATURE ° . [ May 5, 1892 
- * 2 n 2 . z a 


In the preface of the present part, the origin of the 
series to which it belongs is thus relate]. — 


[ 

‘The need for new And revised descriptive works had, 
for some years beforé 1881, been felt and discussed amongst 
naturalist¢ in India, but the attention of the Government 
was, I bglieve, fist called to the mater bya memorial dated 
September r5*of that year, prepared by Mr P L Sclater, 
the well-known Secietary of the Zoological Society, signed 
by Mr Charles Daiwin, Sir J Hooker, Prof Huxley, 
Sir] Lubbock, Prof W H Flower, and by Mr Sclater 
himself, and presented to the Secretary of State for India 
This memorgal recommended the pieparation of a series 
of hand-books of Indian zoology, and my appointment as 
editor It 1s scarcely necessary to add that to the re- 
commendation of men so highlygespected and well known 
in the world of science, the publication of the present 
‘Fauna of British India’ 1s greatly due, and that Mr 
Sclater 1s entitled to the thanks of all interested in the 
zoology of India for the important part he took in the 
transaction ” 


We are also glad to learn from the same source that 
the series of works on the fauna of British India will not 
be confined to the Vertebrata, the preparation of three 
volumes on Moths by Mr G F Hampson having been 
commenced We trust that these will be followed by 
others dealing with those groups of which sufficient 
material is available, and for which authors may be forth- 
coming capable of tieating them in a manner worthy to 
be placed by the side of those already issued 

The second part of the Mammalia contains the orders 
Chiroptera, Rodentia, Ungulata, Cetacea, Snemia, and 
Edentata  Itis fully equal to its predecessor in careful 
selection of the material which ıs most hkely to be useful 
and attractive to those readers for whom the work 1s 
chiefly intended. The descriptions, geographical distri- 
bution, and accounts of the habits of the vauous species 
can be thoroughly relied upon Nomenclatute 1s always 
a thoiny subject in zoology, and though Mr Blanford 
1s usually most careful and judicious in his work in this 
department, we cannot agree with him in substituting 
the specific name of zraxzmtus for the time-honoured and 
universally used Alephas indicus The inconvenience of 
changing the name by which such a familia animal is 
designated in thousands of books and museums, ts so 
great fhat it can onle be justified by some more imperious 
necess@ty than appears to exist in®the present case That 
gaximus waS applied by Linnzus to both the then known 
Species, and that it 1s incorrect and misleading (the other 
existing; and many of the extinct, species being as large as, 
orylarger than, the Indian elephant) are sufficient reasons, 
in our judgment, for leafing the name in the oblivion in 
which it haseslept for nearly a century Moreover, if 
zndicus be refected, the clarms*of Blumenbach’s aszaticus 
cannot be overlgoked dir e © , 
* The illustiations of the present pait Are far superioi to 
those ofg&e former onesand show a marked advance in 
the art of process-printing duectly frem the artists’ draw- 
ings, without the intervention of fhe wood-cutter Many 


e those by Mr P Smit, though prmted from blocks in 


«he te have althe, softness &nd delicacy of the fnest 
specimerfs of l~hography, and add, g@eatly to the atirac- 


tiveness ef this valuable york ees ? 
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A OUR BOOK SRELA 


Tanganytka Eleven Years » Qentral "Africa By 
Edward Coode Hgre, Master Mariner {London ; 
Edward Stanford, 1892 ) e 


MR HORE was for eleven years a membgr of the Central 
African Mission established at Lake Tanganyika by the 
London Missionary Society, his specatl task being to 
undertake all the work that could @e most effectually 
accomplished by one who had the knowledge an@ experi- 
ence of a master marine: In the pregnt book he gives 
an account of his labours The narrative c8ntains many 
elements of interest, and will be read wgth pleasure by 
all who like to think of devoted coürage in the service of 
great moral ideas, t Hore became very familiar with 
Lake Tanganyika, which he surveyed ın the first instance 
on board a native boat Afterwaids the British supporters 
of the mission enabled him to build two vessels in which 
he had opportunities of doing his Work in a style worthy 
of its magnitudé and importance Of the physical 
characteristics of the lake and the sursounding regions he 
gives an unpretending but sound and sometimes pic- 
tuiesque account * He has also much to say fbout the 
natives, whose confidence and good-will he seems to have 
had a 1are power of winning He hasa very favourable 
opinion of theu capacities, and knows of no good 1eason 
why they should ever be treated by Europeans otherwise 
than with kindness and patience 


Beginners Guide to Photography 
Chemical Society (London 
ment, 1892 ) 


Tuis very cheap and useful little guide has now 1eached 
its fourth edition The reader is led through all the phases 
of manipulation, that at first sight seem so bewildering, but 
which with clear explanations are sgon rendeied more 
simple and eventually mastered All questions relating 
to “ How to buy a Camera, and how to use it,” may be 
said to be here fully answered, and by following the 
instructions an amateur may be gaved from much dis- 
appomtment and expense The explanations throughout 
the book are both clear and explicit, and the omission of 
such technicalities as might confuse rather than enlighten 
a reader will be found distinetly advantageous 


. 

Quain’s Elements of Anatomy | Edited by E A Schafer, 
FRS,and G D Thane’ In Three Vols Vol II, * 
Part 2 By Prof Thane jfenth Edition (London 
Longmans, Green, and Co $1892) 


IT is mecessary here only to record the fact that the 
publishers have issued the second pait ef lhe second 
volume of this magnificent edition of Quaifs standard 
work The editor is Prof Thane, and the subjects 
dealt with are arthrology, myology, and angeiology* 
There are no fewer than 255 illustrations, many of which 
aie coloured n 
° " P 
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By a Fellow of the 
Perken, Son, and Ray- 





*,, 2ETTERS TO THE EDITOR. 


[The Editor does not hoi himself responsible for opimons ex- 
pressed by Jas corrfsbondents. Nether can he undertake 
to returq, or to correspond urth the writePs of, rejected 
ménustripts intended for this or any other part of NATURE 


Wo gotice vs taken of anonymous communications | 
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e. 
e ihe Zebra's Stfipes e . 
ALMOST every wrter who treats of the colours of animals 
refers to @alton’s observdtions that in the bright starlıgbt of an 
African night zebras are practgally invisible even at a short 
dıance , but thére can be no doubt that Mir peculiar striped 
apbearfince is'hlso of great protective value yi broad dayhght On 
a seceft zebra hugt weir Cradock, in which I toot. part, several 


e | enembers of our party &immented on the difficufties of seeing 
. *. 
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zebras even at mgderat@ distances, althougn there was, nothing, 
to hide them, the black and white stripes blending so completely 
that the ammals assume a dull brown appearance quite in 
harmony ith the general eolou of the locality in which they are 
found, agd in which, for ifstance, Root Rehbok (Zelea capreolata) 
S also well protected on account of its peculiar brownish coat 
Ocha of ous Party, who on another occasion gave proof that 
he ıs possessed of excellent eyes.ght, and Who has frequently 
hunted ın similar“lecalities, saw a zebra which was wounded in 
one of the front leg& at a distance of about 400 yards, and 
stríngefto say he mistook it fora big baboon In a letter which 
I received from hifi a few days ago, he said, “It galloped like 
a baboon frdfn me, and I could only see that the colour was 
greyish-brown | AK about 500 yards from me it ran on to a 
little krant, and mounting the highest rock, drew its body 
together just as a baboon does when 1fs four feet are all together 
on the summit of a little fock ” His remark as to the greyish- 
biown colour of the animalis the more valuable, as I believe 
this gentleman, Mr Wrench, A RM of Cradock, is quite 
unprejudiced In my own letter to him, which drew forth these 
remarks, $ had only asked him for the distance at which he saw 
the zebra, and I did not ask him how it was that he mistook a 
black and white zebm for a brown baboon on a perfectly clear 
South African day My own observations also confirm that the 
stipes of the zebra are of protective vale Riding along a 
slope I suddenly saw four zebras within 100 yards above me 
They were galloping down the hill, but stopped when they caught 
sight of me As soon as they stopped I saw their stripes pretty 
distinctly After I had fired and wounded one of them, they 
started again galloping down the hill round me in a semicircle 
at a distance of about 70 yards — All this ume they presented a 
dull brown appearance, no stripes being visible, although I had 
my attention fixed on this point They disappeared beyond a 
ridge, went down a little valley, aad I heard afterwards that 
they ascended the next slope, which was not more than 1500 
yards away from where I stood with a nativeservant Yet even 
this lynx-eyed native could not see them going up this slope 

They had vanished from us š 

Perhaps ıt may inferest some of your readers that zebras are 
still fairly plentiful on the rugged hulls west of Cradock A 
troop of forty-one individuals was seen, on the very giound over 
which we hunted, a short time before we arrived Our paity 
saw eleven in two days, but I believe three were seen on two 
if not on thee differgmt occasions This would reduce their 
number to eight, 1f not to five They are protected by Govern- 
ment, and also by the farmers themselves, but I am afraid that 
in spite of that their days are numbered They are said to be 
very destructive to wire fencesand as the inclosing of farms with 
* wire fences 1s steadily on thé increase in this colony, many a 
farmer will have, though perhaps 1eluctantly and in defiance of the 
law, to take up his gun and clear them off his property There 
wil then probably be an gutcry by people who know the 
difficulties of South African f&rming only from books written by 
travellers who hurry through South Africa ina first-class railway 
carriage , gughose who really know South Africa well will say 
1t 18 a greatggreat pity, but ıt cannot be helped, unless Govern- 
ment provides speedily an abode for thes and other animals 
threatened with extinctions The first step in the right direction 
would perhaps be te establishment of a Government Zoological 
Garden, but I hope others who are more competent than I am 
will stir the people pf Cape Colony up before it 1s too la, so 
that somethinge more than mere game-laws may be done to 
preserve them . S SCHONLAND 
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The Protective Device of an Anrfelid * 


IN September last I forwarded to NATURE the descgrptton of 
an effectual protective device adopted by a small tubjfolous 
Annelidewhigihad been sent toe me froth. Jersey , the device 
consistipg 1n the cotling-up “of the end of the tule I have 
recently been Able to submit specimeifs to Prof W (9 McIntosh, 
of St Andrews, who has kindly identified the builder as Sadella 
saxicava, a form which he tells me 1s commón m the Channel 
Islands, and occurgalso on our southern coast * So far I 
can learn, th& peculiarind interesting Ifabitgof an Annéhd ehad 
not previousy been observed *ARNOLD T WATSON e 

*. 
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The General Circulation of the Atmésphere 


IN that excellent lecture by Dr Pernter, Geliv8red before the 
Scientific Club at Vienna, published by you in Naturw (vol 
xlv p 593), the theory of the trade wid being occasioned by 
the rising of the rarefied air at the equajor causing angupward 
current, while cold atr from north and southeflows in to supply 
its place, coupled with the earth’s rotation to the east, n 
attributed to Dr Dove e*' Dove was the fist persgn 
But that theory will be found distinctly enunosted by Sir John 
Herschel m his '* Treatise on Astronomy" (1833)e where he 
attributes 1t to Captain Basil Hall, ** wheie this is distinctly, and, 
as far as I am aware, for the first timereasoned out ” Herschel 
was not aware that it had been distinctly reasoned out by George 
Hadley, F RS, in the thirty-ninth volume of the Philo 
sophical Transactions, a century before Basil Hal 

J Carrick Moore 


IHE SURFACE-FIPM OF WATER, AND ITS 
RELATION TO THE LIFE OF PLANTS AND 
ANIMALS: 


[T 1s necessary to the exposition of my subject that I 

should begin by reminding you of some well-known 
properties of the surface of water These are familia: 
to every student of physics, and are set forth im many 
elementary books They are well explained and illus- 
trated, for instance, ın Prof Boys's deservedly popular 
book on * Soap-bwbbles? But there may be some per- 
sons here who have not quite recently given their thoughts 
to this subject, and 1t will only cost us a few minutes to 
repeat a few simple experiments, which will establish 
some fundamental facts relating to the surface-film ol 
water 

The following experiments were then shown — 

(1) Mensbrugghe's float Proves that the surface-film 
of water offers resistance to the passage of a solid body 
from beneath 

(2) Aluminium wire made to float on water Proves 
that the surface-film of water offeis resistance to thc 
passage of a solid body from above The resistance is 
proportional to the length of the line of contact of the 
solid with the water 

(3) Copper gauze made to float on water Here, a 
number of intersecting wires are employed instead of a 
single wie, and the consequent increase in the length of 
the line of contact greatly increases the weight which can 
be supported 

(4) Frame with veitical thieads, carrying a light plate 
of brass The threads hang vertically at first, but when 
the whole 1s dipped into soapy water, the adhering film 
exetts a pull upon the sides of the frame, draws the 


threads into regular curves, and raises the brass plate e 


When the film 1s broken, the threaés resume their pre- 
vious vertical position, and the plate falls e 

(5) Aluminium wire supported by verticabcopper wires 
Each end of the aluminium wne forms a loop, which ‚fits 
loosely to one of the copper wires When the apparatus 
13 dipped into soapy water, the contraction of the film 
draws the aluminium wire upwards After pulling it 
down with a thieyl, the wire an be again drawn up 
This 1s another illustration of the tendency of the film 
to contract We use soapy water, becauseethe film lasts 
for 3 considerable time, bug the surface-film of pure 
watel, thođgh less viscous than that of Soapy water, gs 
even more contiactile We have already geen that the 


surface-film clings with considerable tenaci, to any 9 


solid body introdugeti*into it, and that it hold increases 
with the length of the dine of contact It 1s for this 
ieason that fine meshes offer so great a resistance to the 
passage of the surface-film — Air can epassethrqugh the 
mefhes with perfect ease* wate® algo, if not at the su 
face, can pass throfigk readily enough, lut the surface- 
film in cóftact watle gar will only pass threugh with 


e 
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difficulty, and ıf there 1s water behind it, the water may 
thus be restwained from passing through the meshes . 

(6) Muflin bag hung in front of the lantern Water 
poured into the bag (aJlarge spoonful) does not flow out , 
but when the tnuslin beneath the water 1s rubbed with a 
rod, it becomes wétted, the surface-film passes to the 
outside ofthe bag, and the water trickles through 


There are m&ny plants which @ake advantage of thise 


property of tke surface-film of water, viz that it will 
not penetrate small spaces, 1n order to keep themselves 
dry You must have observed how the hairy grasses 
repel water The surface-film 1s unable to pass into the 
fine space between the hairs, and accordingiy the water 
above the surface-film is kept from contact with the leaf 
This simple artifice 1s often employed by plants which 
float at the surface of water Here it is important that 
they should keep drv, not only fer the purpose of respira- 
tion, but fbr another reason too They commonly have 
great power of righting themselves when accidentally 
submerged, and this self-righting property depends upon 
the fact that the unde: surface of each leaf 1s always wet, 
while the upper surface 1s incapable of being wetted 





























of attachment to parent A ridge extends from @ to é across the upper 
surface of the frond, gently subsiding towards 4 8 frond, budding-out 
tvo new fronds c, longitudinal section from a to 4 (a), showing 
ascending capillary curves at æ and J 


D, transverse section, at right 
angles to the last 


The margins of the frond in this plane are level with 
the surface of the water N B The form of the fronds 1s somewhat 
variable — Minor inequalities occur along the margin, but the principal 
ascending curves, which are also centres of attraction, are at a, 4, ard c 


The nficroscopic haers which thickly cover the upper sur- 
face aig sufficient to exclude theewater A leaf of Pistia 
1s now submerged, and shown as an opaque object in the 
lantern ‘You see by the gleaming of its surface that it 1s 
ovérspread by a continuous flat bubble of air, which looks 
like quitksilver beneath the water I will next invert a 
leaf of Pistia by means of a rotating lever It 1s now 
brought up beneath tl surface o& the water in an 
mverted position, and you see that, gotwithstanding its 
buoyancy, it È unable to free itself and rise to the sur- 
face, because of the air-Rubkle, which adheres both to 
the leaf and te the disk at the end of the lever, anf ties 
Both together Complete separation of the leaf from the 
disk woulg involve the division of the air-bubble into two 
smaller Bubblés, one adhering to the leaf and the other to 
the disk In this operation the-swrface-film would neces- 
satilv be extended directly in opposxgoneto its natural 

Several other water-plants exhibit 


«he same properties gs Bista ST will mention two of the 


water-feris —Sglvinia gand Azolla ®Salvimia is found 
floating qp still water in&he warmen parts of*Europe, as 
well as ineth® quarters 9f th@%lob& The leaves are 


*attached on gpposite sides of a. orizontal stem e Long* 
e 
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hairy roots (or what look lke roats, and really answer *. 
the sathe purpose) hang down wito the water Salvima 
has in a remarkable degree the power of sising when 
submerged, of always, rising,wish its leaves up and its 
roots down, and of rising with the upper surfage of its 
leaves perfectly dry Jt 1s obvious that these qualities 
are most useful,to a plant which may be pressed under 








lie, 2 —Sa/vinia natans A, combined surface-view and section of floating 
leaf modified from a figure ın Sachs’s ‘ Botany " showing the air- 
cavities, the submerged hairs of the lower surface, and the groups of 
stiff hatrs on the upper surface These latter inclose spaces into which 
water cannot enter, even when the leaf is completely submerged B, one 
group of hairs from the upper surface, seen from above 


water or drenched with rain. Its nutrition, like that of 
all green plants, depends largely upon substances ex- 
tracted from the air, and to be overspread with water, 
which disappeafed only by a slow process of evaporation, 
would be disadvantageous, especially if the water were 
not absolutely clean Every leaf of Salvinia 1s, to begin 
with, excavated by a double layer of air-spaces, which 
lodge so much air as to give it great buoyancy On the 
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FiG 27—Azollagcarolimiana A, stem gvith leaves, magnified B longi- 


tutl vedlion through part of ditto, highly magnified lhea cavities 

ofthe leaves are shown, the narrow spaces between the leaves, into 

ea cannot enter, the fine hairs of the uppersurface, the sub- 

merged leaffobes, and t e vascular bundlés ó A 

. . . 
upper surface are placed at regular distanges a gumber 
of promirfnces, each Surmounted by a group of about 
fou stiff, spreading hairs, watch keep the water from 
reaghing the surface of the leaf When fhscibly depressed, 
the Salyinia takes down with it aslaygr of air, gvhich forms 
a ffat bubble ofer't $ leaf and of course gives great 
o 
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side is greatly rgduce@, while the lower side 1s weghted, 
as before, by the long, water-logged roots Once restored 
to the surfate, the bubble bursts, and the little drops into 
which it i$ instantly yesgtvederoll eff like diops of quick- 
silver eAzolla, which is found in most hot countries, 
and is often growg 1n hothouses, bahaves in a very similar 
wa Here thé jeaves aie far smallem and crowded 
together upon ae branching stem of minute size There 
are a few hairs upog the uppe: surface, and between the 
leaves age narrow clefts, connected with globular cavities, 
which occupy thé? centre of every leaf These cavities, 
which are often closed, and never possess more than an 
outlet of extreme minuteness, are always filled with air, 
so are the deft between the leaves No water cdn lodge 
on the upper surface, apparently bécause the surface-film 
1s stretched from the raised edge of one leaf to that of the 
next, and thus buoyancy, self-righting, and repulsion of 
water are efficiently secured 
Many plants whicheoidinarily float on the surface of the 
water (Sflvinia, Azolla, Duckweed, Pdétamogeton natans, 
&c ) sink on the approach of winter At this time it 15 
very curious to see how completely they lose both their 
buoyancg and their power of repelling water I do not 
know how this change 1s brought about, but the result is 
one of obvious advantage The leaves, or m some cases 
the entire plants, sink to the bottom, and hibernate there, 
out of the reach of frost Many perish , some are broken 
up by decay into isolated buds When spring returns, 
the few survivors float up, and soon cover the surface with 
leaves It would be interesting to know something of 
the mechanism by which these seasonal changes are 
effected n 
One of the commonest objects 1n. Nature, which is apt 
to escape our notice on account ofits minute size, for it 
1s less than one-quarter of an inch ın length, ıs the egg- 
raft of the gnat , This was beautifully described 150 
years ago by Réaumur The eggs of the gnat are cigar- 
shaped, and 250 or 300 of them are glued together, so as 
to make a little concave float, shaped like a shallow boat 
The upper end of each egg 1s pointed, the lower end 
1s provided with a9 id, through which the larva will 
ultimately issue into the water The gnat im all stages, 
even while still in the egg, requires an ample supply of 
air It 15 therefore necessary that the egg-raft should 
*float at the surface , it 1s əlso necessary that it should 
always float in the same position, so as to facilitate the 
escape of the larva This is effectually secured by a 
provision of almost amuging simplicity Let us first 
notice how efficient it 15,* If we take two or three of 
these tiny egg rafts, and place them in a jug of wgter, we 
may pourehgawater into a basin again and again , every 
time the eg-rafts float instantly to the surface, and the 
moment they come to the top, they are seen to be as dry 
eas at first The fact is Phat the surface-film cannot pene- 
trate the fine spaces between the pointed ends of the eggs 
The cavity of the egg-raft ıs thus overspread by an arr- 
bubble, which, brtaks the instant ıt comes to the ,top 
The larva of®the gnat, when it escapes from the egg, 
floats at the surface, and ıt 1s enabled to do eso in conse- 
qugnce of the properties of tbe surface-film en the 
larva changes to a pupa ıt becomes buoyant, and floats 
at the Surface, egcept when alarmed Jo enable it to 
free itself fathout unnecessary effort from tpe surface of 
the water, the respiratory tubes of the pupa afesfutnished 
with a valvular apparatus, which can tut the copnettion* 
with the arın a momant, and restore it at pl@asure, hen 
the pup£ agaih floats to the surface? ° 6 | 
Another Djpterous insect, whose larva inhabits rapid 
streams, makes an ingenious use of the properties of the 
surface-film — This is the darva of Sımuhum, of whigh I 
have given some “account in the lecture jus quoted eAt 
e . . . 
T The larva PS pupa of the gnat are more füly described in my Brush 
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Association lecfure on “Some Difficulties in*the Life of Aquatic Insects, 
reported m NATURE, vol xhv p 45% . 
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the time of the delivery of that lecture, I was wholly unable 


*o explain how one difficulty in the life of*the insect 1s 


water-weeds fBund 
The pupal stage 1s passed in 
the same situation Buta time comes when the fly has 
toemerge Now the fly is a delicate anf minyte insect, 
with gauzy wings How does it escape fipm the rushing 
water into the air abov®, where the remainder of its life 
has to be passed? This was a question upon which I 
had spent much thought, but in vain It appeared to 
me for many months completely insoluble However, I 
was informed last year by Baron Osten Sacken of a papei 
written by Verdat, seventy years ago, im which the 
emergence of the fly of Simulium 1s descrited Guided 
by Verdat’s description, I had little difficulty in seeing 
for myself how the difficulty 1s actually overcome During 
the latter part of the pupa stage, the pupa-case becomes 
inflated with air, which is extracted from the water, and 
passed through the spiracles of the fly into the space 
immediately within the pupal skin The pupal skin thus 
becomes distended with air, and assumes a more rounded 
shape ın consequence  Atlength it splits along the back, 
in the way usual among insects, and there emerges a 
small bubble of air, which 11ses quickly to the surface of 
the water and there bursts When the bubble bursts, out 
comes the fly It spreads its hairy legs, and runs upon 
the surface of the water to find some solid support up 
which it can climb. As soon as its wings are dry, it flies 
to the trees or bushes overhanging the stream 

A very interesting inhabitant of the wateis, which 
makes use of the properties of the surface-film to con- 
struct for itself a home beneath the surface, 1s the watet- 
spider (Argyroneta aguatica) This interesting litle 
animal has been described by many naturalists, some of 
whom, judging from their accounts, had no personal 
acquaintance with its habits But among the number 1s 
the eminent naturalist Félix Plateau, son of the physicist 
to whom we are so much indebted for our knowledge of 
the phenomena of surface-tension I need hardly say 
that in his account of the water spider, Prof Plateau 
gives a full and adequate account of the scientific prin- 
ciples concerned in the formation of its crystalline home * 
Plateau remarks that the water-spidei, like most other 
spiders, 1s an air-breathing animal It dives below the sur- 
face, and spends nearly its whole lıfe submerged | Inoider 
to do this without interruption to its breathing, the spider 
carries down a bubble of air, which oveispreads the whole 
abdomen as well as the under side of the thorax These 
paits of the body are covered with branched hairs, so 
fine and close that the surface-film of water cannot pass 
between them The spider swims on its back, agd the 
air lodges in the neighbourhood of tfie respiratory open- 
ings, which are placed dh that surface which floatstupper- 
most When the spider comes to the tof, as it does 
from time to time to renew its supply of air, ıt pushes 
the abdomen out of the water, and we can then see that 
this part of the body ıs completely dry When it sinks, 
the water closes ın again at a, little distance fiom the 
body, and the bublle forms once more 

It would be sneonvenient to the watergspide: to be 
obliged to come frequently to the surface fot the purpofe 
of brgathing A predatosy animal on the watch for its 
victims must lie jn ambush close to the*spot where they 
are expected to appear, and the water-spider accordingly 
requires a Jurking-placg filled with air, bengath the surface 
of the water It hafits own way of supplying this want 
Relying on the fact, alr@atly illustrated by our muslin bgg, 


surmounted The larva clings to the 
in brisk and lively streams 


that the surfade-filn gf water will not readily pass thiough, 


small openings, the spidey proceeds as f@llow8 It begins 
by drawing togethe iut water-Weeds with a fey threads? 
in such a way that they meet ag one or more points It 


then fetches fromehe*gyrfack é fresh supply of air, and 
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squeezes paré of at out. by pressing together the bases of, 
its last par of legs The bubble rises, but 1s detained by 
some of the threasls previously spun across its path 
Then the spider returfls to the surface to fetch another 
bubblé, and repeats the operation as often as 1s necessary 
Now ande then she secures the growing bubble by 
additional threads, and before long has a bubble nearly 
as big as a welnut, inclosed within an invisible silken 
net, whieh imprisons the air as effectually as a dome of 
glass would do The spider takes care to conceal her 
home from observation, and before long the minute Algae, 
growing all the more vigorously because of the air brought 
to them, effectually conceal the habitation The mouth 
of the dome, which is of course beneath, 1s narrowed to 
a small circle, and Plateau has observed a cylindrical 
horizontal tube, seven to eight myllimetres ın d.ameter, by 
which the*spider is enabled to enter or leave her home 
without being observed The air within ıs renewed as 
required, by the visits of the spider to the surface 

Besides this home, which 1s the ordinary lurking-place 
of the sp:der, another 1s required at the time when the 
young are hatched The new-born spiders are devoid 
of the velvety covering of hairs, and would drown in a 
moment if placed in a nursery with a watery floor The 
female spider therefore makes a special nest for this 
particular occasion, which floats on ghe surface of the 
water, rising well aboveit It 1s bell-shaped and strongly 
constiucted The upper part 1s partitioned off, and con- 
tams the eggs Beneath the floor of the nursery the 
mother takes her station, and watches over the safety of 
her brood, defending them against the predatory insects 
which abound in fresh waters It 1s interesting to see 
how the faculty of spinnmg silk, used by the house-spider 
for her snares, and at other times for the fluffy cocoon in 
which the eggs are enveloped, furnishes to the water- 
spider the materials of her architecture It is not less 
interesting to observe the economy of material which 
1esults from the use of the tenacious and contractile sur- 
face-film, in place of a solid wall 

We will next consider another property of the surface- 
film, which is turned to account in the daily hfe of the 
very commonest of our floating plants, I mean the duck- 
weed, which overspreads every pond and ditch A num- 
ber of the green floating leaves of duckweed are now 
placed in a shallow dish in the field of the lantern, and I 
will ask you to observe how they are grouped They have 
spontaneously arranged themselves in a very irregular 
fashion, forming strings and chains which spread hither 
and thither over the surface of the water This isnot the 
way in which most floating bodies behave Let us re- 
move the duckweed, and replace it by another Cish of 
water yp which I will pat a number of small disks of cork 1 
You will see that the bits of cork are attracted one to 
another and crowd together in one place Let us inquire 
why the floating bits of cork ae thus attracted towards one 
another If any solid capable of being wetted by water 


ascending capillary curve If the solid ıs not wetted by 
water, the curve will turn downward® We may get as- 
cending ot descending capillary curves in other ways 
If, for instance, 1 were to lay a gheet of paper upon water, 
and turn its edges up at Certain places, weshouM get 
Marked ascending curves at these points The aising of 
some partg of the surface causes other parts to sink, and 
may brifg abot descending curvés or make previously 
formed descending curves more marked We shall find 
it helpful in our experiments to notice ong very simple 
canga descending capiRafy curve round the 
edge e&t, vessel If wegake a @lass of water, and fil it 
until the Water ys levél with the brip,eve naturally speak 


of the gla$sas full būt M we are cargful te*avoid rude 


= In order to@ivoi® thedncanvenifnce caus by the attraction of thg syles® 
rater . . 


Bf the vessel, the disp should be over-full o 


18 partly immersed in water, the liquid rises round it in an | 
^ 
| 
| 
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*shaking, we may still add a considéfableeuantty of water 
without spilling any The glass® will then become what 
we may call over-full, and its surfact will be bginded by 
a descending capillary’ curva*® News it is of immediate 
importance to us to observe that /:#e capillary" curves, 
whether ascending or” descending, attagt one anothef, 

i and that wz44? curves repel one another The theo- 
retical explanation of this point is not difficult, butit must 
not detain us here To place the®fact itself beyond 
dispute, we will try a little experiment A Y%ircflar 
dish of water 1s now placed in the field of the lantern, 
and we will introduce into 1t a small disk of wood Both 
the disk and the side of the vessel aré wetted by water, 
and an ascending capallary curve rises round each The 
result 1s that the two bodies attract one another Every 
tune the disk ıs moved away ıt ıs powerfully drawn 
towards the side of the vessel With a httle syringe we 
will add water to the dish in sufficient quantity to raise 
the level above the edge of the ves] You wyl observe 
that the wooden disk 1s now repelled by the edge of the 
vessel, and floats free in the centre* By sucking up a 
little water, 1t becomes attracted once more, and so we 
may go on, causing 1t to be attracted or repelled? accord- 
ıng as we add or subtract a small quantıty of water But 
what has all this to do with the duckweed? In order to 
explain the behaviour of duckweed, I must ask you to 
examine a careful representation of its form This com- 
mon plant has not, to my knowledge, been faithfully 
iepresented in any botanical book You will see that 
the leaf 15 of an irregular oval shape, broader at one end 
than at the other, and that the narrow end ıs pointed. A 
raised ridge extends along the length of the leaf, from 
the point to the middle of the opposite or rounded border 
Duckweed almost invariably propagates itself by budding 
New leaves a1& pushed out symmetrically on each side 
of the point They grow bigger and ebiggei, and gradu- 
ally free themselves The point upon each leaf marks 
the place where ıt was last attached to the parent leaf 
Sometimes the budding ıs so rapid, that, before a fresh 
pair of leaves have become free, they have already 
budded out a second pair, which we may call the grand- 
daughters of the parent leaf The pointed end of the 
leaf, and also the opposite end of the ridge, are raised 
above the general level, and tery marked capillary curves 
ascend from the general watef-level to these points The" 
free edge of every bud ıs also raised above the general eè 
water-level, and a capillary cuve ascends to meet it 
Hence, when a number of leages of duckweed are float- 

' ing freely on water, they are pewerfully attracted one to 

| anothe? at certain points, while at mtervenin puse they 

| are relatively inert If you take a floating @€@al of duck- 
weed, and bring near it a clean needle or a pencil-point, 
or any similar object, provided tat ıt is not greasy, you 

' will see that the leaf ıs at once attracted towards the 
point, but it always turns itself so as to bring one of its 
ascending curves 10und to the needle qr pencil We all 
see «n the lantern how readily a leaf of ducfgveed 1s made 
to rotate rapidly by causing a needle-point to revolve 
round x, wKhout ever touching it Let us now try to 
imitate tte behaviour of the leaves by some rude models 
I have here some elly8tical paper floats, cut out with a 
pair of scissorsgand having each of tht pomted ends a 
little tugnedep We place these one by one on the sur- 

eface pf tlle water, and you see in the lantern how they 
aie gttracteg to one another, point to point, and how they 
form dong chains, which haye a terfllency togbreak up into 
stars tes the existence of sueh points of dthaction on 
the margie of the leaves which causes the educkfeed to 
form chains and strings, so long as there 1s any unoccu- 
pie@ surface in*the pond momegt’s consideration 
shovs Row pfofitable this tendency is tg the plant Were 
theedudkweed to¢révd together hk@ the fic&tmng bits of 

@ork, the pressure tqwztds the centre of any c&nsiderable 
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jouldebe so great that the new leaves 
budded out would find ne room in which to expand , but, 
by virtue offone veryesimple provision, viz the existence 
of imequdlities of leyel,alone theeedges of the leaves, 
clear spices and lanes are left between the floating 
leaves, so long 3% any unoccupiedespace 1emains 
Pong exposur& fo the air, especiallv im still weather, 
affects the life of duckweed 1n a material way Dust and 
decaying organic sypstances give rise to a pellicle, which 
1s most enischievous to floating plants , and I think I could 
show, if time allofted, how much the habits of duckweed 
have been alfered thereby But, apart from visible ım- 
purities, mere exp@sure to air gives, as Lord Rayleigh 
has taught us, à considerable degree of superficfal vis- 
cosity to water Hence, the leaves of duckweed, when 
the surface 1s contaminated, will tend to lie 1n whatever 
‘positions they may be thiown by accidental causes, such 
as wind, and the attractions due to capillanty will be 
more orlessimpedede But the effect of the superficial 
viscosity Will m time be overcome by tHe attractive forces, 
so that it probably does not in the long run greatly affect 
the distribution of the leaves over the surface of water 
Many ether floating plants, but not ail, behave more or 
less lıke duckweed, and for the same1eason As yet I 
know of none which space themselves quite so effec- 
tually, and the extreme abundance of the common duck- 
weed, as well as 1ts world-wide distribution, may be paitlv 
due to the completeness of its adaptation to capillary 
forces Some dead objects may accidentally take a shape 
which causes them to spread out over water, but I have 
met with none which have particularly struck me Float- 
ing natural objects, such as sticks o1 seeds, behave, in 
many cases at least, very differently, and become densely 
massed My attention was first called to this subject by 
seeing how different was the groupmg of duckweed from 
that of some seeda of Potamogeton natans, which were 
floating in the same pond 
The capillary forces which spread the leaves of duck- 
weed or Azolla upon the surface of water are indirectly 
concerned in the transport of these and like plants to 
fresh sites If we pu? & stick into water overspread with 
duckweed, we cannot fail to notice how the leaves cling to 
the stick They cling in a particular way, which enables 
them to bear transport moregsafely The wetted surface, 
for obvious physical reasons, is attracted to the wetted 
stick , and the water-repellent surface, which is that which 
best resists drying, 1s outwards The tenacity with which 
duckweed clings to the legs of water-birds, and the 
position which it almost infvitably takes under such cn- 
cumstances, may have a good deal to do with tke safe 
tiansport o si plant to distant pools It 1s not, I think, 
too much tassay that the prosperity of duckweed depends 
very largely upon the capillary forces which come into 
play at the surface pf wafer 
We have now exhausted our time, though I have been 
obliged to leave unnoticed many special adaptationg of 
living things te tfe peculiar conditions which obtgin 
on the surfacefof water Had time allowed, I should 
have been glad to say something about the aquatic 
animals which creep on the syrface-film ason geelng, 
and about the insects which runeand even leao upon 
the surfate-film wathout wetting thfir migute and hairy 
bodies! Æg small anuma]s and plants which float on 
water necessarily come into contact with the sutfecé-film, 
and have to deal with the difficulties Which result flom 
at We have seen thatéhey generally manage“n the Ing 
run to cénver® these natyraledifficulfies “nto, positive 
advantages e 
I have to thank my colleague, Dr Stroud, for his fre- 
quent explanations of the physical principles upon which 
these adaptatione*depend, and also for mush practieal 
and valuableehelp fn ghe reparation pf -suitable expegi- 
ments e : 
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THE DISCOVERY OF AUSTRALIAN-LIKE 
? MAUMALS IN SOUTH AMERICA 
e 
THE year 1891 proved a notfble oneein regard to 
marsupials The existing mole-hke marsupial 
(Notoryctes) from the deserts of Central eAustralia 


ehaving been made knoyn to us, news cagne of the dis- 


covery in the Tertiaries of Patagonia of remains of cai- 
nivorous maisupials closely allied to the existing pouched 
wolf, or Thylacine, of Tasmania This discovery was 
immediately recognized as one likely 10 considerably 
modify some of our views regarding the distribution of 
mammals A preliminary account of these new marsu- 
pials was given by Dr Florentino Ameghino*in a paper 
written for the new serial, Revest Argent Hist Nat 
This description seems to, leave no doubt as to the cor- 
rectness of the diagnosis of the fossi] remains* 

Before gomg further, it may be well to remind our 
readers that, with the single exception of the opossums 
(Didelphyzd@) of America, all marsupials are now ex- 
clusively Australasian The carnivorous tvpes, such 
as the Thylacine (Zhylacenus) and the Tasmanian 
Devil (Sas cophzlus), are distinguished from all hving 
mammals in that their upper cutting-teeth (incisors) 
are either foar or five in number on either side, while 
in the lower jaw theire are invariably three Thuis rela- 
tion 1s shown in “the figure of the skull of the Tas- 





(After Flower ) 


Front v ew of the skull of the Tasmanian Devil 


maman Devil—a nea ally of the Thylacine—wheie, 
between the large tusks of the uppér jaw, we see the 
four pairs of incisors opposed tà only three paers in 
the lower jaw In ordinary mammals, om the other 
hand, the number of pairs of incisors in each jaw dogs 
not exceed three, the number of those in the twp jaws 
being usually equal A further pecuharity of marsupials 
is that the cheek or grinding teeth comprise four true 
molars and not mox than three “premolars , whereas in 
ordinary mammals ethe typical number ıs hree molars 
and four premolars, there being no knowneinstance of 
the presence of four true enokus except in some indi- 
tiduals of tlfe fox;hke O/ocyon ^ Anothet fecuharity ofe 
most marsupials 1s the distinct flection of the lower 
posterior extremity, or $ angle,” of the lower jay, while 
very frequently the eony palate of the skull has unos- 
sified spaces e: 


The new forms gegciibed by Dr Ameghino were ob- à 


tained from the lower part of that great sees o&frespwater 
form#tions with which so large an dfegyof South America is 
covered It has beerSinéerred that the Patagonian deposits 
1n question åf as ol@ agthe Bower Eocene of Emope, 


Wit,eajthough they are gikdoubfedlyeof *cofidérable age, , 
` thig inference can®scarcely be regarded, aj am established 
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fact, since tl occurrence of mammals allied to those of 
the European Lewer Eocene 1s quite capable of explana, 
tioneby their survival to a later period in South America 

One of the nfw Patagoman forms, to which Dr 
Ameghino applies the name Prothylacenus, 1s stated to be 
an animal of the general conformation of the Thylacine, 
having afparently the same number of teeth, although 
the upper" incifoórs are unknowns The main distinction 
of the fossil génus 1s, indeed, said to consist merely in the 
circumsfance that the lower premolars are more widely 
separated from one another , the molars of the two forms 
being described as absolutely identical m character The 
fossil hkewise exhibits the marsupial irflection of the 
angle of thg lower jaw The absence of the upper in- 
cisors 1n the specimens of Prothylacenus is fortunately 
compensated in another genus describec under the un- 


couth name of Protoproveverrm Here we find that the | 


number of teeth ıs exactly the same as 1n the Thylacine, 
there being four upper and three lower incisors, a canine, 
three premolais, and four molars on each side of the 
skull This dentition agrees numerically with that of the 
Tasmanian Devil, with the exception that there is an 
additional premolar in each jaw These fossils also 
exhibit the inflection of the angle of the mandible, and 
the presence of unossified vacuities in the palate, which 
we have seen to be marsupial features 

As might have been expected tq be the case, Dr 
Ameghino also states that there appears to be a complete 
passage from these marsupial forms to others belong- 
ing to that group of primitive carnivores known as Creo- 
donts, of which the European Upper Eocene 77; cnodon 
and Pferodon are well-known examples Now, if we are 
to trust these descriptions (and theie appears every 1eason 
why we should), we must admit that Prothylacenus and 
Protoproviver ra aie veritable marsupials of an Austialian 
type Then comes the question, How are we to explain 
the occurrence of such closely allied forms ın areas so 
remote from one another as Patagonia and Australia ? 

It had long ago been urged that the occurrence of car- 
nivorous marsupials in South America and Australia and 
nowhere else (at the present time) indicated a former 
connection between those two areas To this, however, 
Mi Wallace (“Distribution of Animals,” vol 1 p 399) 
objected that the American opossums (D:delphyide) were 
not an Australian type, and that they occurred in the 
Tertianes of Europe, and hence he argued that both 
the American and Australian maisupials probably took 
their origin from the presumed marsupials of the European 
Jurassic rocks This explanation, on Mr Wallace’s own 
showing, will not, however, hold good for the close re- 


e semblance stated to exist between the American Profhy- 


* 


lacen%s and the Tasmanian Thylacine, since it is quite 
imposible to believe «that two euch similar forms could 
have maintained their likeness m sucn remote regions 
after having diverged from a common Luropean ancestoi 
as far back as the Jurassic period 

It has, however, been long known that there are certain 
very remarkable relationships between the fauna and 
flora of all the great sofithern contingnts For instance, 
among mammals, the rodent famjly Ocfodenidz 1s 
peculiar toe South (includigg Central) America and 
Ethiopian Africa Then, agay, among fishes, the family 
ef the Chrbzmde, ıs confined to the rivers of South 
America ard Africa, with one outlying genus in India, 
while the true mud-fishes (Zefzdoszrez and Protopterus) 
are solely S8uth American and*Isthiopian, the third re- 
presentative of the same family being the Baramunda 
(2Veaceratodus) of Queensland Again, éhe connection 


- = between the florg of Africa and thaf ot Western Australia 


is sB*inumate as tg Mave induced Mr Wallace (of c , 
p 287) to express hys belief thag there must have been 
some kigd of land connkcton, althqugh noe fiecessarily a 

, continuous offe, between*thesg Avo Widely distant egaa 
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The connection between the faung of India and that of 
Ethiopian Afiica 1s now too well knowrfto stand in need 
of comment The matter does nof, howe es, end here , 
for if we go back tg they Mesozoic epoch ahere are 
equally striking evidences of the tonnection betyeen the 
faunas and floras of thg southern continents. For instancg, 
the extinct sauyan genus Mesosternuim, @hich appeare to 
have been allied to the Plesiosaurs of th Lias, is known 
from early Secondary strata ın Braz} nd South Africa, 
and nowhere else Then, again the remarkablesAnqmo- 
dont 1eptiles (Decynodon, &c) of South Africa are 
closely connected with those of India; while the re- 
spective alhances between the Labyrinthodont amphi- 
bians “nd the Mesozoic floras of South Africa, India, 
and Austraha are tob well known to need moie than 
mention. * 

It appears, then, that, altogether apart from the new 
discovery, the common factors connecting the faunas and 
floras of the four great southern pr@ongations of the con- 
tinental land of the globe undoubtedly point, tot only to 
a more o: less intimate connection between these several 
areas, but also to their more or less partial isolation 
from the more narthern lands e 

Reverting to the new discovery, ıt may be observed 
that our comparatively intimate acquaintance with the 
Tertiary faunas of Europe and North America renders it 
in the highest degree improbable that maisupials of an 
Australian type lived during that time in either of those 
areas It 15, howevei, quite possible that they may 
turn up at any time in Tertiary formations in Aftica, 
while there 1s nothing to show that they may not also 
have existed in peminsular India Indeed, if we put 
aside as improbable any connection by way of the Pacific 
between South Amenica and Austialia, 1t seems impos- 
sible to give any explanation of the occurrence of allied 
marsupials in* Patagonia and Austraha without the 
assumption that their ancestors exist€d in some part of 
the great area lying between eastern South America and 
Western Australia R LYDEKKER 
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PHOTOGRAPHY IN COLOURS. 


THE Comptes rendus for February 2, 1891, contained, 

a brief note on colour photography, describing 
the method employed by M G Lippmann, who had 
been able to produce photographically the image of the 
spectrum with all its colos A summary of this 
note was given in NATURE ®t the time (see vol alvin, 
p 360) P 

M G Lippmann, who has been contingng his re- 
searches, has corimunicated further results, which appear 
in the Comptes rendus for Apr 25 (No 17, vol cxiv\, 
| These results show that we are not fa’off the solution of a 
question which has been the aim of all the latest photo- 
| graphic researches The following ıse translation of the 
nofe in question — e 

In the first communication which I had the honour to 
make tg the Academy on this subject, I stated that the 
sensitive*films that I then &mployed failed in sensitivéhess 
and isochromatism, and that these defects were éhe chief 
obstacle to thé general application of fhe method that I 
had swggesfed Since then I Mave succeeded in improving 
the éensitive filmpand, although much still remains to be 
done, the enew results are sufficiently encouraging to 
perrhit me toeplace them gefore the Academy e 

On thé albumen-bromide offsilver films rendered ortho- 
chromat® by azahn ånd cyanin, I have “obtamed very 
brilliant photographs ofdspecjra ^ All'the colours appear 
atgonce, even the red, without the interpggition of coloured 
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scieegs, and after an exposure garying rom, five to thirty 
setonds .* 
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On two of these c/g/iér it has been remarked that*the 
colours seen bf transrpission are very plainly €&omple* 
mentary tq fhose that are seen by reflection 

The tleeory shows that the complex colours that adorn 
natutabobjects ought tb be V notos aphed just the same 
gs the simple colours of a spectrum There was no 
necessity to vèffy the fact experimentally The four 
clechés that I {fave the honour of submitting to the 
Academy repreSent faithfully some objects sufficiently 
diyeisq a stamed flass window of four colours, red, green, 
blue, yellow , a group of draperies , a plate of oranges, 
surmounted by a red poppy, a many-colomed parrot 
These showed thai the shape is represented simultaneously 
with the celouts . . 

The draperies and the bud required from five to ten 
minutes’ exposure to the electric light ot the sun The 
other objects weie obtained after many houis of exposure 
to a diffuse hght The green of the foliage, the grey of 
the stone of a buildyng, are perfectly produced on another 
cliché, We blue of the sky, on the qontrary, was repre- 
sented as indigo — It remains, then, to perfect the ortho- 
chromatism of the'plate, and to inciease considerably its 
sensibigty 





NOTES 


THE Royal Society’s sorde 1s being held as we go to press 
We hope to give next weeh some account of the principal objects 
exhibited 


THE Bureau des Longitudes 1s sending an expedition to 
Senegambia to observe the total solar eclipse of April 1893 


THE first session of the Institution of Mining and Metalluigy 
1s to be held in theetheatre of the Geological Museum, Jermyn 
Street, on Wednesday, May 18, when the President, Mr George 
Seymour, will deliver the inaugmal address There will bean 
inauguial supper at the Criterion 


AT the Royal Academy dinner Sir John Lubbock responded 
for science He said that no class derived more benefit and 
enjoyment from works of art than men of science Sir 


e John referred also to the groWing importance of art in relation 


to the material prosperity of the country, Our merchants and 
manufacturers, he said, could no longer rely entirely on 
excellence of materal and solidity of workmanship, but had 
to look to artistic chum find beauty of design 


AT thagaqgual meeting of the Royal Institution ch May 2, 
the followgng gentlemen were elected officers foi the ensuing 


year the Duke of Northumberland, President, Su James 
Cnchton-Browne, Treasurer , Su Fiederick Bramwell, 
Secretary 


I1 is 1epogted*from Melbourne that Sir Thomas Ekle has 
decided not 8$ send out another exploring expedition mto Central 
Australia at present He attributes the failuge of his recent 
e@pedition, under Mr Lindsay, to the severgy of ghe season, 
the drought having been unusually *rying 


© e 

ON MMy 7 the membegs of the Geologists’, Association will 
make an excursion to Walthamstow, Mr J Walter Gregory 
acting as director The object of the &xcursionistg will beo 
examige secyons on tffe Tottenham and F orefi Gate 2 ailway 
The best séction 1s about*halfa mile from $t jemes's Street, 
and shows the lower terraces of the Lea Valley gravels resting 
on a very eroded surfacg of London Clay Masses of the 
London Clay fnd up, which were probably once islet The 
alterationsen the* pogitior of the bed of the Lea are yell shown 
by this cugting ° 2 . 
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On Tuesday next (May 10) Mr, Fredeuck E Ives will 
begin a course of two lectures at the Reyal ei nstitution. on 
photography in the colours of nature . 

ð e 

AT the meeting of the Franklin Ingtitute, "Philadelphia, on 
March 16, Mr John Carbutt made some ref&arks on the results 
achieved by Mr Frederick E Ives m the field of colour photo- 
graphy, which, in his judgment, so far as practical 1 &ults were 
concerned, were far in advance of anything that had as yet 
been accomplished elsewhere Mr Carbutt urged that ıt was 
eminently fitting for the Institute to recognize the value of the 
work of one of its own members, and moved that the subject of 
Mr Ives's investigations and results in the field gf colour photo- 
graphy should be refeired to the committee on science and the 
arts for investigation and appropriate recognition The motion 
was carried . 





SIR JAMES CRICHTON-BROWNE deliveied the annual oration 
at the 118th anniversary meeting of the Medical Society of 
London, held on Monday evening He chose as his subject 
“Sex m Education” He showed that the female brain is 
lighter than that of the male, not only absolutely, but relatively 
to the respective statures and weights of the two sexes , that the 
specific gravity of pats of the female brain ıs less than that of 
conesponding park of the male brain, and that the blood 
supply, whichin the male ıs dnected more towards the portions 
which are concerned in volition, cognition, and the ideo-motor 
processes, 1s in the female more duected towards poitions which 
are mainly concerned 1n the discharge of sensory functions Sır 
James urged the necessity of such stiucimal differences being 
taken into account in the conduct of education , and, while dis. 
claiming any intention of bringing a wholesale indictment against 
high schools for girls, he nevertheless held that some of their 
methods weie capable of Jeading to great evils, especially when 
not controlled by a judicious and sympathetic mistress He 
pointed out the difficulty of obtaining trustworthy information as 
to either the methods of many schools or their effects, more 
especially as the pupils themselves were often hostile to the in- 
quiry , but he referred to one school at which he had been per- 
mitted to ascertain the facts, and ın which he found that, out of 187 
girls belonging to the upper and middle classes, well-fed and 
clad and cared for,i and ranging from ten to seventeen years 
of age, as many as 137 complained of headaches, which 
in 65 instances occurred occasionally, in 48 frequently, 
and m 24 habitually He cited the authority of Su Richard 
Owen for the position that children have no business with head- 
aches, and that something must be wrong in the schoohin whicft 
they frequently suffer from them. Án account was given of the 
modus ofer andi of excessive brain work as a factor in the produc- 
tion of ill-health, and statistics were quoted to show the special 
liability of the female organism to disease at the period of life which 
the educator has seized on forhis own He attached gfeat import- 
ance to loss of appetite, especially moruing appetite, as a result 
of overstram, and # one which was calculated to be itself the 
fruitful parent of dther evils, and he strongly condemned the 
recent decision of the University of St Anflrews to opéh its 
claf&es in arts, science, and théblogy to women, as well as to men, 
thus, as he declafed, taking not a retrograde step, but a d&wn- 


hill step towards confusion and disaster, ‘* What was decided, 


amongst the prelugterfc protozoa cannot be *annu Rd by Act of 
Parlament, and the essential difference between male and* 
female cann8t bg' gbliterated at a sweep of the pen by a 


Senatus Academicus” e e e , 
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THE Wetther arbe thes p, st” week fas been unsettled 


geperally, and shwer cold ain, bail owsleg have occu i ed 
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in many distress “Lhe day temperatures have been low, with |the country If the necessary funds @ere gvailable, arrange- 


shaip frosts a night, on April 29 the thermometer on thee 
grassMfell af low as 20? in London, and heavy snow fell at 
Wick From officia® repgrts for the week ended April 30 the 
temperajure was severgl degrees below the mean for the week 
in all districts, alfhough the bright sunshine had exceeded the 
normal amount ¿Gales were expeilenged on our exposed north 
and west*coasts, but for the most part the wind has been light 
Bright augpra has again been seen at several places On May I 
the thermometer rose to 60° or more at several inland stations, 
but this improvement wa» not mamtamed ‘The winds, which 
duung a few days wee northerly and north-westerly, again 
becarre easterlg over the whole of the British Isles, with unsettled 
and unseasonable weather 


A SPECIAL meeting of the Ne® England Meteorological 
Society was held in Boston on Api 6, when the recom- 
mendatton of the Council to transfer the weather service of the 
Society to the National. Weather Bureau at Washington, with 
the object of forming a New England Weather Service under 
the direction of that Bureau, was formally ratified The New 
England Weathe: Service will continue to gather and publish 
observations of temperatuie ana iaunfall and the monthly 
Bulletin will be continued as heretofore While that part of the 
Socie*y's work, m which the greater number of persons 1s 
involved, ıs thus tiansferred to the New England Weathei 
Service, the meetings and investigations of the Society will be 
continued as dung the past eight years Three meetings will 
be held annually, and the proceedings will be publisned ın the 
American Meteor ological Journal, while the investigations will be 
published in the Annals of the Haivaid College Observatory 
In the Bulelin for March, it is stated that it 1s the intention of 
the Weather Bureau to make a special study of thunderstorms 
during the coming summer ‘The observations are to be made 
in several States, from May to August inclusive 


Tur Deutsche Seewarte (ITamburg) has recently issued an 
atlas of thirty-five charts, with intreductory text, showing the 
physical conditions of the Indian Ocean, on a similar plan to 
that published for the Atlantic Ocean some years ago The 
rich materials at the disposal of the Seewaite have been dis- 
cussed by Dr Koppen and others in every foim that can be of 
use both to seamen and physicists Several charts aie devoted 
to the currents, temperature and specific gravity, winds and 
monsoons, while the magnetic elements have been specially 
investigated by Dr Neumayer 


* Tux I@dian Jouinals received by this weel's mails report that 
Mr JohngEhot, the Metectological Reporter to the Govern- 
ment of India,ehas returned to Simla from Chaman and 
Murge, where he has been establishing new meteorological 
cbservatorigs 


On Friday last Colonel J F Maurice, Professor of Military 
Art and History to the Staff College, read t the meeting of 
the Royal UnitedeService Institution a mos? interesting paper 
on military geogfphy ‘This he decribed as a science dealing 
with all those cqndjtions of thè sufface of the wold witch 
affe@ed armies, campaigns, and battles He*sought to show 


e- = ow in the gase of each ‘of the great European countes 


e »ebavour of the gnaki 


strategic methods “are affected by geofrephical conditions 
* 


OPINIONS are being expressed by scientific, workers in India 
of systematic exp&iments with snake 
poson fe Committee for «he Maftagement of the Calcutf& 
Zoological GÉtdens gre consgructing, fromepvate subscriptions 
a snake-hous@ with the®most® nloderng tmpgoveméhis, which 


will contain spetim®s of adl the princfaal porsonous Sake ene 
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ments could be made to fit up a small Jaboratory,in connection 
with the snake-house, for the purpose ofeconductinf pquiries of 
all desciiptions. bearing pon he fathelogy of snake-bite and 
cognate subjects, and in future there would be no difficulty im 
arranging for the carryinf. out of any specifileexperiments tga 
might be required® It 1s understood that D**D. D Cunning 
ham, F R S, President of the Committee, ‘would in that ca e 
be willing to take an active pait m organizing and pymoyny 
such inquies and carrying out such experiments, including the 
testing of the vations alleged remedies for snake Vite. which aie 
from time to time brought to notice A Cáflcuga paper, quoted 
by the ZSoneer. Marl, unde stands that* if the Government of 
India will make a grant of Rs 500Q towards this object, the 
Iieutenant-Governor will endeavour to meet the balance from 
Provincial funds 


THE well known ,mycologist, Dr Stephan Schalzer von 
Muggenburg, has just died at the age of ninety 
e 


AT the coming 7 * World's Columbian Exposigon" at 
Chicago, 1t 1s proposed to have an exhibition of the “worst 
weeds ” from all the States and Tenntoues of the Union 


UNDER the editorship of Mr E M Holmes a Catalogue has 
Just been issued of the ** Hanbmy Herbarium” in the Museum 
of the Pharmaceutical Society The collection consists of above 
600 dited specimens of plants yielding products used in pharmacy, 
or believed to have medicinal properties, each specimen being 
labelled with its locality or the source whence ıt was obtained, 
and often accompanied by notes or extracts from letters of 
foreign correspondents The collection was formed by the late 
Damel Hanbury, RRS , and, by the desire of his executors, 
who presented ıt to the Pharmaceutical Society, it 1s preserved 
in a separate room, known as the '* Hanbury Room,” on the 
premises of the Society in Bloomsbury Square 


THE second part of ''Dotamcon Saycum," by Di Biet- 
schneider, the learned physician to the Russtan Legation in 
Pekin, has just been issued in Shanghai in the Journal of the 
North China Branch of the RoyalgAsiaune Society The work 
deals with the botany of the Chinese classtes, the object being 
to identify as far as possible the plants mentioned in the writ- 
ings of Confucius, Mencius, and the othe: great sages of ancient 
China Dr Bretschneider tahes each name m succession, 
»upplics all the information given @y native commentators on 
these ancient writers, and by lexicographeis , then he gives all 
that can be gleaned from Japanese authorities, aff igllows this 
by the identifications*of European students, concluding with 
the results of his own study and observ@tion _ Those whom Dr 
Lretschneider’s labours for the past twenty-five years have 
taught to expect profound learning, research, and thoroughness 
from hfm will not be disappointed 1n this work s 


AMONG the contents of the new number of the Journal of the 
Royal Hofiggultusal Society aregthe interesting papeis read @t 
the Conference on asters #nd perenmal sunflowers, hgld at 
Chiswick in Octobe» last “The proceedings of the Qenference 
were opengd ky an addiess by Mr e| G Baker, which 1s now 
punted , In this excellept address, in which the general botanical 
outlines, of the gubject are sketched ong Mr Bake: mentions 
that aste? as it stands at*piesent q@ntains 200 or 30@species, and 
is concentrate in the Umted States, Nearly all, our ggrden 
Michaelmas d@sies belong tô the species that grow wild 1n the 
Eastein United Statgs There are ferty species of aster in the 
Rocky@Moyntainss and fifteen in Cahfornia, moat of which are 
different fem the eastexm species, and haee not ben brought 
fnto, cultivation The papers published with Mf. Baker's 
rog ros : : 
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address are on thg gen@s aster, by Prof G L Goodale, the | was soon a black crowd of ants huddlmg and josthng one 
Michaelmas dqjsy as a garden plant, by the Rev C W Dod," enother Some detached themselves from the mgin group and 
perenmal gufflowers, by Mr D Dewar, and the culture of | took a turn round, trying to find traces of their leade® Aș last 
sunflowers, by Mr E M jgfnkxf s the tail end of the line arrived, and ager ief consultation they e 

TuE “University Extension” movqment has spread to the all started off again, and a line soon begag to unravel = from 
United States We learn from the Botanzcal Gazette that Prof the icio E as poe £o P aep e uod i his 
J M Coulter, Preydent of the University of Missouri, 1s lectur- company ad 50: lately s EN On: © p-easure $e. OE MOQUER 

intent While Mr Liesching was watching the returi®journey, 
ing to age University? Extension classes in Evansville and New a leedi stamo his ler He took-the-creature off and put it down 
Albany, Ündiana, and Lowsville, Kentucky Each course 1n- g g $ Pu 
in the line of march Ants will carry offa worm, why not a 
cludes twelve lectures on the general morphology and physiology leech? I h h fully all 
of plants R eec t was, however, most amusing to see how carefully a 
en 9 avoided the leech 
A e. 
USTRALIANS have had bitter experience ofthe mischftf which Henry BRUGSCH PASHA read sn interesting paper on Lake 
rabbits are capable of doipg, and now they seem likely to have M " 1 
Iaris at the meeting ofthe Société de Géographie Khediviale 
tiouble of a similar kind from the introduction of foxes An 
A on Apnl$ He had just returned from a visit to the neighbour- 
ustralian journal, quoted in the May number of the Zoologist 
hood of the supposed site of the lake, so that the Subject was 
says that foxes have alyeady spread over a wide area, and aie 
fresh in his mind The Zzmes has given a good abstract of the 
most destiictive both to lambs and poultry They attain 
paper. M Brugsch said there was abundant monumental evt- 
greater size and strength in Australia than in England, and 
dence that at a very early period of Egyptian history there 
the mild chmate ıs highly favourable to the increase of their 
e 35 ds existed near the plateau of Hawara an immense basin of water, 
numbers 9 ‘‘ It must be very disheartening, è says the writer, ‘‘to ^ 
which gave its name to a whole province, the Fayüm, or 
all who have stock of any kind to lose, to find themselve | ,, 5 
** Jake district " In ancient times there were forty-two divisions 
confronted by some new enemy introduced by thoughtless 
or nomes of Egypt, each having its own capital, local govern- 
or selfish persons If some energetic steps are not soon taken, 
xbfhinir can- prevent dh ead of f th hol ment, and cultus, and all more or less worshipping Osiris. From 
ees 5 P e spread of foxes over the whole these the Fayüm was excluded It was divided like the parent 
country into nomes with their governors, andsave m the necro- 

Mr D L THORPE writes from Carlisle to the Zoologist that | polis at. Hawara was given over to the worship of Sebak, the 
Starhngs in that district often reproduce the notes of the | crocodile god It was known 1n the hieroglyphsas To She, the 
oystercatcher and curlew with wonderful accuracy On | lake district, which in Coptic became P-1um, the maritime dis- 
Aprl 3 he was surprised to hear the call of the landrail, | trict, and survives to-day in the Arabic Fayüm It 1s evident 
it appeared to be the famihar ‘‘crake-crake” of that bird | from the celebrated Fayfim papyrus, of which there are two 
undoubtedly, but on further investigation he ascertained that a | copies, that the term Mer-uer, the great water or lake, was also 
starling was reprodu@ing the call-note of the ral The bird had | apphed to it, and perhaps herem lies the origin ofthe name 
remembered his lesson of last summer remarkably well Mr | ‘*Moeris”” The waters of this lake must have reached to the 
Thorpe also mentions that, during severe weather in January | plateau of Hawara, the necropolis of the inhabitants of a town 
last, a friend of his (the Rev H A Macpherson) was astonished | called Shed, on the site of which stands the modern city of 
one day to hear the call note of the common sandpiper repeated | Medinet-el-Fayfim It was in anctent times a Royal residence, 
with such nicety as to completely deceive him, until the starling | and contained a magnificent temple dedicated to Sebak, whose 
was detected in the act of rehearsing this summer cry dimensions far exceeded those of the temples at Thebes Tra- 

. dition gives Amen-em-hat IIT ofthe twelfth dynasty as the 

A CAPITAL lecture on Egyptian aguculture was delivered by | constructor of Lake Moers, and his burial-place is the crude 
Prof Robert Wallace at the meeting of the Society of Arts es brick pyramid ot Hawara , but fragments bearing the cartouches 
April 27, and 1s printed in the current number of the Society’s | of A ien em-hat I and Usertsen II., found near Medinet, would 
Journal Referrmg to the Jewfikieh College of Agriculture, prove it of more ancient date Moreover, it was hardly possible 
Prof Wallace says that ıt Was named in honour of the late | that a town of such dimensions as Shed would be built at any 
Khedive (Sei fil Pasha), who took a specil intereft in its distance from water A canal named Hune, or Hunet, cut from . 
success, Jé had its ongin in a desire cs sprang up little | yp, Nile, fed the lake and provided for the needs of the ity , the 
more than two years ago m the Egy ptian Government to develop mouth of it was called in the hieroglyphs La Hune, ‘tye open- 

* the agricultural resgurces of the country by calling in the aid of | |, g of the canal," a name which survives m the modern “‘ El- 
3 
science The result has been a success far beyond the most Lahûn ” There ıs an interesting allusion to this ‘opening of 
sanguine anticipatigns. During the first year of its existence | the canal ” in the celebrated Stela of Piankhi, written about the 
the College cgntained about 60 students, selegted from gbout eighth century BC M Brugsch also suggested that Ra-pa-ro- 
300 applicants, and the numbers of the second, the current year, hunet, ‘the temple of the mouth of the canal,” might give us 
which began last October, have not fallen off, €A number of | ie derivation of thf word labyrinth 
thé! sons of large land-owners@have taken afivanedye of the e 
instructson offered, and it is hoped by, this means to spread in WE have 1eceived the third number of Nathal Science, The 
all directie a knowledge of improved varietfes of crop plants,e| newSmonthéy review of scientific progress, Among the con- 
improved rotations, improved implements, &ad ¢mproved | tributors are Prof G Henslow, Mr G A Boylenger, Sir®J . 
P P 1 
methods, not neccessarily altogether new* to the country, but | W Dawson, and Prof W C Wilkamson e. e» m 
deserving of bei e@widely k ° ° e. * ni 

EE d ves a oe rari * e i Messrs CHARLES GRIFFIN AND Co have published the , 

MRW E Lrescuiné, writing in the new mfmber of the | ** Year-book of the.Scientific and Learned Societies of Great . 
Selborne Society’s Magazine on antstin Ceylon, say? he saw one | Britain and Ireland "€ This is the ninth yearly gssue It prem  ? 
day a string of ants streanang forth, evidently in search of | serfts lists of papers read before @arjous Societies Gnfing tle 
** pastures new He flicked away the leader, agd waited fie see year 1891, together with informatwn as te offical changes 
the result «in imme@iate‘halt was mada by the forenmst @uts, | In most cases thetsotighies tifegiselvet have con$nrbuted the 
and a scen@of the utmost confusioneensue The ants frm |) lisssof papers The naa of those Socittic corfterning which 
behind kept arriving at the scêne of the catistrophe, and there | ro information has been received are entgigil éthe index gnly " 
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^ One of these two was presumably mücf acid 
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Messrs WÜAwp A K Jonnsion have issued, unde the 
authonty of ffe Royal Agricultural Society of England, a 
valuable series of eight diagrams representing the life-history of 
the wheat plant « The didtrams are reproductions of original 
drawing’ by Francy Bauer, now in the Botanical Department 
of the British Museum, and are printed in colours With each 
set is sent, a pamphlet by William Garruthers, F RS, con- 
sulting botanist to the Society, entitled “‘The Wheat Plant 
How it Feds and Grows” This pamphlet consists of notes 
explanatory of the diagrams 


Dr L MESCHINELLI AND DR S SQUINABOL announce foi 
publication a "Tertiary Flora of Italy 


Four lectures upon recent stellar spectrascopy and the 
new star in Auriga will be delivered in Gresham College, by 
the Rev Edmund Ledger, at 6 p m. on the evemngs of May 10, 
11, 12, and 13 


ANOTHER contribution to our knowledge of the sugars and 
their related compounds is published by Prof Emil Fischer in 
the current number of the Berichte It relates to the constitution 
of the group of substances at the head of which stands dulcitol, 
CH,OH—(CHOH),—CH,OH, the hexahydric alcohol ob- 
tained from Madagascar manna, and prepared actificially by the 
reduction of milk sugar It has already been established that 
the aldehyde corresponding to dulcitol 1s galactose, CH,OII— 
(CHOH),—COH, the glucose obtained from many gums, and 
which 1s formed when milk sugar is boiled with dilute acids 
Moreover, 1t has long been known that, when either duleitol or 
galactose are oxidized by means of nitric acid, a dibasic acid of 
the composition COOH—(CHOH),—(COOB) 1s produced 
This acid, although expressed by the same formula as saccharic 
acid, the acid obtained by the oxidation of common cane sugar, 
differs considerably m properties from that acid, and has been 
termed mucic acid It is now known to be a geometrical isomer 
of sacchartc acid—that 1s to say, the two compoands only differ 
with regard to the relative positions of the atoms comprising 
their molecules Saccharic acid, as obtained from cane-sugar, 
1s probably unsymmetrically built up, for its solution rotates the 
plane of polarization of light to the left The main result of the 
work now described has been to show that tne molecules of 
mucic acid are, on the contrary, symmetrically constructed, and 
that 1*s observed optical inactivity 1s due to this fact Theoretical 
considerations, based upon the postulates of tne Van ’t Hoff- 
Wishcenus hypothesis concerning the arrangement of carbon, 
hydrogen, and oxygen atoms in space, lead to the view that, of the 

Sten possyble geometrically-1someric dibasic acids of the constitu 
tion (CHOH), (codHy, two myst be optically inactive 
These to optically inactive isomers would be represented re- 
spectively by the formule 
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It was evident 
that if the molecules possessed a configgá&ion Similar to that 
roughly ggdicat@d in $ne plage by eher of the above formule, 
upon reductgon to a morfbasic acid thereg would be an equal 
number of chances*of eagh bf (eto eng carboxyl gimups being 
attached by the eeduging agent a I conter'ed to CHOR 
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gies of vo geometrically isomeric moflobasig acids would be 
obtained, one dextro- and the other®lzevo-rotatosy, Such has, 
indeed, been found by Prof Fischer RS %e the case » for, upon 
reducing either the ethyl &ster or the Mict6ne of mucic ps (the 
acid itself being unattacked) by means of sodium amalgam, an 
optically mactive acid of the constitution CH{@H—(CHOH)g— 
COOH was obtained, which formed a sal, with strychnine 
yielding two distinct kinds of crystals, gesembling the well- 
known complementary racemates of Pasteur. From tigese suo 
kinds of crystals solutions of the free acids w@re obtained, which 
were respectively dextro- and lzvo-rotatory, and efch was again 
converted mto mucic acid upon oxidation * Oge of these, the 
right-handed variety, wasgidentical with" the common galactonic 
acid prepared by oxidation of galactose Moreover, by further 
reduction of the 1nactive acid, an inactive glucose was obtained, 
from which eventually common dextro- and also levo-galactose 
were isolated by fermentation , and finallg, by still further reduc- 
tion of the galactose, edulcitol itself was obtained Fence, the 
symmetrical structure of the dulcitol group may be considered as 
proved, and the work also completes the artificial synthesis of 
these compounds , fos, given the synthesis of any orf by the 
method previously described by Prof Fischer, any of the otbers 
may be prepared from it by the processes now described 


THE additions to the Zoological Society's Gardens during the 
past week include a Rhesus Monkey (AZacaces shesus) from 
India, presented by Miss Beatrice Raymond, a Wild Swine 
(Sus scrofa 9) from Tangiers, presented by Mr E H 
Banfather, a Great Kangaroo (Macropus giganteus) fiom 
Australia, presented by Mrs Frazer, a Purple Heron (As dea 
pupusa), European, presented by Captain Woodward, a 
Batelenr Eagle (Helota sus ecaudatus), a Tawny Eagle (Aguila 
nevioides) from Affica, presented hy Captain Webster ,a Raven 
(Corvus corax), European, presented by Mr F J Stokes, 
seven Common Vipers (Vipera berus), British, presented by 
Mr T A Cotton, F ZS , a Rufous-necked Weaver Bird 
(Hyphantorsmis textor) from West Ajuca, purchased, an 
English Wild Bull (Bos taurus), born in the Gardens 


OUR ASTRONOMICAL COLUMN 


Sun-spo1s —In the March number of the Memorie della 
Società degli Spett oscopista. Jtaliam, there are some interesting 
notes relaung to spots and prominonces Prof Tacchini gives a 
tabulated statement of the solar obfgrvations made at the Royal 
Observatory for the last three months of the year 1891 The 
most frequent records of facule occurred in the zong@ #10" -t 30°, 
only one being seen as high as the zone + 40°@ 50" As 
regards the spots, the greatest frequency of groups took place in 
the zones + 10° + 20°, 23 and 10 beg observed in the north 
and south respectively ji 

Profs A Mascan and J Fenyi both contribute some notes 
on the large group of spots visible in February last, the latter 
pointang out that the relation of the eruption to t% large group 
was such that its centre was situated very near the side of the 
great nucleus of the south spot, but was entirely outside the spot 
itself ee ° e . 

M H Deslandres recor@s also his observations with respect 
to the remaikable,protubfrance visible on March 3 at about 
ei0oam From spectroscopic obseryations he obtain8e a radial 

velocity of 208 kilometres pet second, using the hydrogen and 
feehumelines He alse obtained a photograph of the invisible 
ultra wolet reggon, which furnished himgvith “an exact image” 
of this protuberance «The H and K lines were &xtraomdinarily 
brilliant, an@ the negative contaived®the entire series of ultra 
violet rays o&hydrogen — Itemay be mentioned tht. at the ap- 
pearance of this large protuberance no special indication was 
registred on the curves of the maghetic instrgments which M 
Desl@ndres obtaened from M Wolt * . 

" Pg S'acchini communicated to*thee Paris Academy on 

1 


$ 
25 the results of solar observations made at&he Roman 
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* facule were observed @n 56 days, viz 19 m January, 19 in I = 558 82 up Ps 
February, and, 18%n March The results are shown below — ° a = pred e E os 
n . Relatve frequency Relative magnitude IV = 47254 b Pe 
ee of'üays V = 468'78% e : 
1892 of spots. without ofspots of faculæ Similar observations were also repeated the next mght, 
ee spots . only by means of a larger telescope and @pectroscope The 
* January 449 63 9109 79 p 36 58 continuous spectrum was found to extend from A= Eso p to 
February 42331 — 000 153 O1 02 A = 449 up The intébsites were I = $5, Ile = 03, 
March la o 00 6167 8639 III =10, IV —02,V =o1 
The {Slowing arg the results for prominences — BI > mean values of the five measures obtained foreach line 
M M M 
1897 e observation uter height Peine a = EM $2 BE 
January ° «13 6 39 39 6 er 6 III = 516 26 Š 
February 13 7 000 36 0 16 IV = 472 70 
March Ta. 8 14 364 23 V = 468 10 


The frequency and magnitude of spots dwing these months 
are much greater than during the preceding quarter, but promt- 
nences do not show agmarked increase 
this class @f phenomena appears to have agcompanied the great 
spot of February, 1f the mean numbers for the month be taken 


EcLiPSE oF THE Moox, May 11 —A partial eclipse of the 
moon wif occur on May 11, and, if weather permits, 1t should 
be widely observed The magnitude of the eclipse 1s 0 953, the 
moon’s diameter being represented by 1 But although it 1s 
not total, important naked-eye observations can be made on the 
darkness of the shadowed moon for comparison with previous 
eclipses, and possessors of telescopes will doubtless take advan- 
tage of the occasion to obtam some new facts The following 
times are from the ** Nautical Almanac” — 


S MT 
m 
First contact with the penumbra, May 11 7 559 

” 29 » shadow 2 9 102 
Middle of the eclipse » 10534 
Last contact with the shadow » 12 366 

E 2 » penumbra >> 13509 


. 
The first contact with the shadow occurs at 82° from the most 
northern point of the moon’s hmb, countmg towards the east , 
the last contact at 41? from the same point, counting towards 
the west 


.* 

SPECTRUM oF Swirt’s Comer (a 1892) —Mr W W 
Campbell observed the spectrum of Swift’s comet on April 6, 
by means of a spectioscope having one prism of 60° attached 
to the 36-inch of the Lick Observatory (Asti onomecal Four nal, 

* No 262) The spectrum cod be distinguished from about C 
e toG Three bright bands had the wave-lengths of their less 
refrangible edges determined as 5630, 5170 4, and 4723, by 
comparison with spark spectya of iron and magnesium The 
mtensities of the bands were §uimated to be in the ratio 1 6 2 


Comet SWIFT, 1892 — Astronomische Nachrichéen, No 
3087, contBinf¥he following ephemeris of Swift’s comet — 


Fo) 12h Berlin Mean Thine 


° 1892 RA * Ded log ? log à B 
m s e 4 

May 5 224525 —23 417 
» 6 22 4819 24215 3 
5» 7 MB 5112 25 05 ©0608 QIITS 470 
» 8 2254 3 25387 
» 9 22 56 53 26 162 . . 

e» TO 22 59 41 26 3 9 * ot 
» I 23 228 27 289 eo0723 01236 062 


The brightpess on March 10 1s taken fs unity , 
On the 5th the comet wyl be found to form gery nearly an 
equilateral triangle with the stars A and p in PegaSus, while o 


the 11th at will be near 8 in the same consfellation ot 
. . 


Comma Swart, 1892 —Thegspectrum of, this comét has 
been observed by Prof Korfkoly, who contributes shis observa- 
tions ®© the Astronomische Nachrichten, No 9.087 The 
spectrum on April 1 appeared very bright, and showed five 
bnght lines whose intensitfs. were as foMows —I e^; 
H 03, WM@= 10, IV — 02, V —eo t, the @on- 


tinuous spectrum extegdinf from A = $80 to A = 4409 y 


The follavıng measures are the means of five direct scale * 
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Nova AURIG4E —Astiopomesche Nachrichten, No 3083, 
contains some measurements and remarks by Prof Konkoly 
relative to the spectrum of this Nova Five lmes were, accord 
ing to him, very satisfactorily measured on March 20, and 
the means of six measures for each were as follows — 


I = 531 80 wp 
II = 51650 
IIT = 501 95 
IV = 492 30 

V = 48615 


Using a 10 inch objective prism on the 21st, he found that II 
was the brightest Ine, III being somewhat feebler, I was 
very weak, while IV was not bright, but broad, V , again, 
seemed quite visible With regard to the dark lines, he was 
only able to suspect them m the region of C and F (especially 
the latter), owing to ther feebleness. The hydrogen lines 
on the 21st appeared feebler than those in y Cassiopeice 


A NEW VARIABLE —A circular (No 32) that we have received 
from the Wolsingham Observatory contains the following — 
The star D M + 55? 1870— 


16h 39m 49s , +55° 12, 92 


was found 73, 7 7, Áprl 26, 29 Variable 
Mira 


Spectrum like 
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THE TEMPERATURE OF THE BRAIN 


THE Croonian Lecture was delivered this year by Prof 
Angelo Mosso, Professor of Physiology in the University 
of Turn His subject was the temperature of the brain, 
especially m relation to psychical activity Prof Mosso’s 
earher investigations on the human brain only related to the 
blood circulation! He then found that the blood pressure rises 
during psychical work, and that during such more blood 1s 
sent from the peripheral paits of the body Prof Mosso 
also found that the blood circulation in the brain showed fluc- » 
tuations which are not dependent on psychical activity 9 These 
and other variations in the brain circulation led him to, suspect 
that Dr Schiff's theory about brain temperature as infroduced 
into physiology required revision In a published work on 
fatigue,? Prof Mosso gave his views on the influence of 
psychical work on the organism, especially on the muscular 
force We do not yet know what form of phenomena subserves 
the first condition of thought — Fatigue caused by psychical 
activity acts as a pogon, which affects all organs, but especially 
the muscular system This is clearly demongfrated by Prof 
Mosso’s investigations on meg who have been j e to grêat 
mental stran The blood gf dogs, fatigued by long racing, 
acts 4% a poiton, and when injected into otheg degs they exhilut 
all the symptoms of fatigue The characteristic phenomena of 
fatigue depend more on nerve-cell products than on 
of suitable material . . 
Durng investigatión "ni the physical conditions during 
psychical activity, Prof’ Mosso’s attention was directed, to 
the subject of the teingerature of the brain To avoid errorg 
arising from blood changes ge endeavouredéto k@ep the m 
temperature and that of the organs "in @greement wyth That d 
the bram For such & purpose he foued that tke thermo-electric 
pile which Schiffeemployed? quld fiot suffice, end he had 
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therefore made by Baudin, of Paris, some very sensitive. mer- 
curial thermometers The investigations made with the help of 
thesg instrflments on the bram and blood temperatures bring to 
light new evidences @f aqhivity in the nerve centres There are 
sometimes very extensive temperature developments under the 
influente of special e&citements quite independent of psychical 
activity. The change in the nutrition of the nerve-cells, and 
not therr specificqactivity, seems to bathe most important sourcee 
of heat*in the brain Thus Piof Mosso would explain the 
marked effect on brain temperature of ordinary irritants where 
the inarfase is far higher upon the introducton of such than 
upon any psychical work done by the brain 

The following ıs an abstract of Prof Mosso’s Croonian 
Lecture — i 

In his invegyigations on the temperature ofthe brain the author ' 
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that o§ the blood ın the arteries Tifls is dxe to the very great 
radiation of heat which takes plfce from the gurface of the 
head. e 
The brain when subjected to te action of the ordinary 1n- 
terrupted current rises in temperature The nse 19 observed 
earlier in the brain thanyin the blood, and the increase 15 greager 
in the brain thay in the general blood-current or in the rectum 
During an epileptic seizure, brought on by fectrical stimulation 
of the cerebral cortex, the author observed Within twelve minutes 
arise of I? C in the temperature of the Brafn " 

As a rule the temperature of the bran ıs [power than Phat Sf the 
interior of the body , but intense psychical processgs, or the action 
of exciting chemical substances, may cause so much heat to be 
set free in the brain that its temperature mayeremgin for some' 
time 0^2 or 0° 3 C aboye that of the interior of the body 


e. 
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Frio i —Dog rendered insensible with 'audanum ‘The upper (thin) line represents the temperature of the interior of the body, the middle (thin 


line the temperature of the blood in the carotid artery, the third (thick) lineethe temperature of the brain 


B, blast of a trampet, C, D, E, electric stimulaticn of the brain 
periods of ten minutes 
e 
LJ 


e 
has employed, & pieference to the thermo-electric pile, exceed- 
ingly sensitive mercurial thermpmeers, constructed specially for 
the purpose. ‘Singe each thermometer contains onby four grams 
of mercury, the instruments respond very rapidly to changes of 
change of not more than 0° 002 C can 
easily be measured by means of them * Jhe author has studied 


e the temperature of the brain, companrgg i*with. that of arterial 


blapd, of the muscles, and of the interior ofthe body His obser- 
vations were made on animals under thegn#uente of morphia or 
various apzest@etics@and also on man 

© The*Curyes of the observ&Ations made show that in profound 
sleep a noise, or ether segsory stimulus 1s sufficient to produce ' 


a slight dewelopment ofheaten*the bpsns gnithottt the animal 
necessarily awakfung e ° H 


eit 
* Tn profound glgep the temperature e the br&.n may falb below "i é 
e. 
e ° xo. t73, Nor 46] 
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The ordigate is marked in tenths of a degree Centugra 


A, injgectidn ob 3 cc laudanum, 
the abscissa m 
. 


. 
. * 
ee * . . 
When a dog 1s placed ender the influence of curare, the tem- 
perature of the,brain #emains fauly high, while, tliat of the 
muscles and that of the blood falls The differ&üce of tem- 
perature thus*brought about 1s great and constant In one in- 
estancs, the tempeiatere of the brain was 1* 6 C above that of 
the @rteMal hjood in the aorta Such pbservations warn us not 
to regard the myscles as foring, par excellente, the thermo- 
genic tissue of the body $ 
In orde to show how active are the chefhical Processes 
in the brain, it 1s sufficient to keep the animal in a 
meqjum whose temperature 1s tfe same ag that of the blood 
Wien the effects of radiation through, Me skull are thts 
oo pim the tempeméure of the frameis alway® higher than 
at of the interior of tlhe body, the difference amounting to 
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Observations made whfe an animal is awake tend tqshow 
that the development of Imat due to cerebral metabolism 
may be very nsiderabla even in the absence of all intense : 
psychical activity The, e [Éuntengnce of consciousness | 
belonging &o the wakeful state involves very considerable : 
chegucal action è | 

The variations df “temperature, however, observed ın the , 
brain, as the resultAf attention, or of pain or other sensations, | 
are exceedingly sml The greatest rise of temperature ob- 





served to follow, 1nWhf dog, upon great psychical activity was 
When an animal is conscious, no 


not more fhan o° org. 
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éensible by an anesthetic, one no longer obtdins a rise of 
tamperatue upon stimulating the cerebral *coitex with an 
electric current These results cannot be explained às mewely 
due to the changes in the circulation of the Mood The physical 
basis of psychical processes 1s probably of the natifre of chemical 
action ° * 

In another experiment, in an animal rendered inseneible with 
énloral, the cuves of tempgature show that whgn the muscles 
of a limb are made to contract, the temperature of the ‘muscles 
rises, but falls rapidly as soon as the stimulation ceases, soon 
returning to the normal, This is nat the case, however, with 


. 
Fig 2 —Dog (femMe) rendered insensible with chloroforrh and then With laudanum The upper ine represents the temperature of the vagina, the 


middle (thicker) line that of the br£in the lower that of the arterial blood in the carotid artery 


la and 8, psychicalgemotion, c, electric stimulation 


of the brain, D, injection of z4 c c laudarum (intravenoss) , E and 1, electric stimulation of the bra 


LJ . * 9@ 
° 
kd å » s 
to ? ( 
change of consciousness, no peychical activity, howeverebrought 
about experimentally, produces more than 4, shght effect on the, 
temperature of the brain e. . 

The aujhor sgows an &periment by which it is’seen that, as | 
pait of the effect of opium, the bifin is the first®oi gag to fall in. | 
temperamue, agd that it may continue to fall for the space of 
eighteen minutes, while the blood and the vagina are still rising 
in temperature e e 

The author dimfisses the elective action of narcotics nd 
anesthetics eHe shtowg thae these drugs, guspend the chemical | 
functions of the nerve-cells In a dog rendered complete: i 

. 
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the brain excited by an electric current frere the stimuli 
gives rise to a more lasting productiorf of heat , thè temperature 
may continue to increase gor several minutes aftgr th®ecessation 
of the stimulation, ufited, often for half an hour This may 
possibly explam why, upon an electric stimulation of the 
cerebral cortex® the epileptiform convulsions are not 1mme- 
diately developed, but only 
peri8d of several minutes . e 

This expertment my pe made to ghow thy elecfve action 
exercised upof the byaineby stimulgnt remedies. The injection 
ef Jo, centigiams of ®cocdge hyd@ochloraje ggoduces a rise or 

. 
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appear after telapeof a latente 
e. oe 


20 
—e a 





temperature m the biain of 0° 36 C , without any change in the 
iemperatuge & thé muscles or of the reclum being observed If 
a cifrarised dog, the intervention of the muscles being thereby 
excluded, the action bf te cocaine may pioduce a rise of as 


* Fic 3@-Dog rendered insensible with chloral 
brain, the lower line@that of the muscles of the thigh 
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the magnet was 1n oscillation, the foce 1nereasing, and reach- 
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the minimum being reached at oh 15m on the ifft 
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ng a maximum at 13h 43m , afte:*which ıt began to decrease, 
Further 


abrupt movements occurred Ñ ah on on the r4th, the oscil 
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The upper line represents the temperature of the rectum, the middle (thicke8 Ife that of the 
A and 8, electric stimulation of the myscles , C, injection of ro centigram@of cocune int 


the §phena vein, D, E, spontaneous wiriations 11 the tempeiature of the rectum 


much as 4° C in the temperature of the brain. the author having 
observed a rise from 37° to 41? C This shows that 1n arrang- 
ing the calorific topography of the organism a high place must 
be assigned to the brain. 





e e 
THE MAGNETIC STORM OF FEBRUARY IN 
ee MAURITIUS . [1 
AT 


a meefing of the Meteorological Seciety of Mauritius, 

that took place of Apul 7, Mr Meldrum read a short 
paper or the sw spots, magnetic storm cyclones, and rainfall of 
February 1892 ‘Lhe photographs of the®sun that he exhibited, 
which were taken at the Royal *Alfred Observatory from 
February 5 to 18, showed the very late’ grofp of spots, their 
approximate@latit@le on the gth being from 6° to 16° south 
Leading on to the ogcuftence ot the great magnetic orm 
which befan at 8h 55m, on the 13th, She states that tts com- 
mencemerg was distiactly geeorded engtpe thrBé curves, the 


u E 


| 





. D 
. 

lations, as shown by the curves, being very numerous, but at 
I9h, the magnets became more steady, and were quiet by 3h 
onjhe 15th The ranges obtained at the Meuritius Observa 

tory were the largest ever 1ecorged there 
Cyclones avere not absent during this month One lasted 
fiom tltg rith, to the 14th, and another from the 25th tg the 
28th, whife a thud was also Experienced on the 21st and Zand, 
about 550 miles south ofeMauritius "The rainfall for February, as 
shown by return’ from the numerous stations, wagérom 4 30 to 
16 96 wiches*above the average or periods of 7 to 29 years 
At Antofnette thg fall for the month amounted to I2 53 
inchgs, evhilg that at Cluny came to 3437 inches St 
Aubin and Nouvejle France cam@ in {orga considerable 
quantity of rai, the falls Ñ the 24 hours ending at 8 am 
on the 14h reaching the figures 5 o0 and 1$ 20 imches re- 
spectively  Refeiring lastly to the magnificent displays of aurorze 
that have been pbserved both an Europe and America, he 
mafttions that, although at Mauritius the sky*was overcast, under 
similare conditions, rye respect toeolar activity and terrestital 


horizontal force @mffesing the Greate@Sdistifrbance Up tg fabs | orgasm, a great display was visible 1A 1872. Mr Meldrum, 
i e. . . 
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in his concluding fémarks es to whether * there is a Causal 
connection beiwéen solay activity (as indicated by outbuists on 
the sun) and magnetic disturlanceg aurojas, cyclones, and ram- 
fall,” remarks that with’ raid" to the two forme: there can 
hardly be any doubt, but with regard to the two latter he 1s of 
opi n that a veryecRose connection dots exist, there being a 
considerable preponderance of evidence in its fafour 





o UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 
Oxronp —4Alluual Abstract of Accounts —The abstract of 
accounts of the Univesity for the year ending December 31, 
1891, has just been published — It exhibits both the accounts of 
the Curators of the Chest and the financial position of the Uni- 
versity institutions The referpts show an income of £66,986 
12s gd, against £65,175 175 2d last year The principal 
sources of internal income include estates 49978 12s 84 , the 
University Press’ £5000, Jniversity dues £11,153 55 , examina- 
tion fees £9659 15, degree fees £9600 The Proctorial fines 
amount toonly £313, nearly £100 less than last year In con- 
nection with the present agitation against Proctoital jurisdictioa 
this item is interesting The total payments amounted to 
464,557 69 34 There was transferred fo capital account 
42225 168 4d , and a balance carried forward of £203 10s 2d In 
this item of expenditure, we find institutions and public buildings 
cost £19,085, the largest 1tem under this head being the Bodleian 
Library £7772 4s 44 , while the Taylor Institution absorbed 
42245 The expenses m cunnection with lectures in large 
towns amounted to 4729 11s 8d , and the interest and sinking 
fund on loans for University purposes came to £6157 8s. 4d 
The loans account shows that the amounts remaining to be 
paid are £36,000 at 4 per cent on the £60,000 New Schools 
Loan, and 47666 13s 4d at 23 per cent on the £10,000 
Physiwlogical Laboratory Loan 
The Uniwersity and the County Councils —The ieport on the 
peripatetic teaching in scientific and technical sybyects carried on 
1n various country ulstgicts under the suj ervision of the Oxford 
Delegate, for University Extension, acting in concert with the 
Technical Instruction Committees of County Councils during 
last winte1, has Just been published. The report states that the 
Oxford Delegates for University Extension were requested by 
the representatives of emht County Councils in England to 
provide foi the delivery of 227 couises, cmbiacing 2271 lectures, 
on chemistry, agriculture, geology, botany, veterinary science, 
physiology, and hygiene — lhese courses have been regularly 
attended by more than 10,000 p&sons in all grades of society 
The relations between the Utnversity Extension Committees 
eof the different Universities and the County Councils, in refer- 
ence to the matter of technical instruction, has now become so 
important, that a Conference was summoned last week, under the 
presidency of the Provost of d2ueen's College, to consider this 
connection, and to profit by the experience already gained, an 
experience, whagh 1n some cases extends over two years It was 
felt that therggare certain mistakes, inevitable in the commence- 
ment of any large scheme, which might be advantageously 
moved, so as to promote Sreater harmony, and possibly more 
economy in the fulfer development of the scheme, Many 
organizing secretaries and others interested in the scheme 
attended the Conferegce, which extended over two days — - 
‘lwo pranetpag subjects were under discussion, first, the pro 
vision of summer courses of instiuction in Oxford, Cambridge, 
and other University towns for teachers in elementery sghools , 
secoggily, the methods of organizagon of peripatetic tegehing in 
regard to hours of lectures, classes, cos®, and local management 
In connection with the first point, 1t was*announged that Oxford, 
Cambiidge, *and the Yorkshire College, Leeds, would be pre- 
pared to offer accommodat.om to students this “ump , the 
Victoria University has, however, made mo such provision 
The method of procuring gnstruction in practical ageiculfureend 
cxperimengal fagming occupied mych of the ajiention of the 
meeting, and ‘much stress was laid upon the impfrtance of 
securing the cosoperation of farmers 40 look after the ex; er- 
mental stations 
On the matter of peripateffc teaching, it was felt by sqme 
that no very great &fistance could be expected from the elemit- 
ary teacher, amd thaf rqian®& must be pheed, upon the teacher 
supplied by ghe Universities, in some cases advantageously 
supplemented by the teachers insecondary schools 
Not, the least important feature m the Copfeienge was the 
e. . 
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awxiety displayed by all present to urge on Yo te utmost ol 
their power the great work of the dissemination of technical and 
scientific instruction, influenced solely py d@sinterested motives 
for the public service i 


* 

CAMBRIDGE —Prof Bonney, FRS, Fellay of St. John's 
College, will this year dehver the Rede Lecture in the Senate 
Mouse, on Wednesday, Je 15, at noon he subject is 
‘©The Microscope's Contributions to the Earth's Physical 
History ” . 

The Adams Memorial Committee have issued a circular 
inviting contributions towaids the erection of a monument 
to the late Prof J C Adams in Westminster Abbey — These 
may be paid to one of the treasurers (Dr Searle, Master 
of Pembroke, and Prof Liveing), or to one of th® secretaries 
(Dr Porter, Master of Peterhouse, Dr Donald MacAlister, St 
John’s, and Dr Glatsher, Trinity), or to the account of the 
Adams Memorial Fund at Métsrs Mortlock’s Bank, Cambridge 
We do not doubt that the invitation will meet with a generous 
response from the admirers of the great astronome 
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Royal Society, April 28 —‘‘On a Decisive Test-case dis 
proving the Maxwell-Boltzmann Doctrine regarding Distribution 
of Kinetic Energy ” By Lord Kelvin, Pies. RS 

The doctrine referie& to 1s that stated by Maxwell in his paper 
** On the Average Distribution of Energy m a System of Material 
Points" (Camb Phil Soc Trans, May 6, 1878, republished 
in vol u of Maxwell’s *' Scientific Papers’’) in the following 
woids — 

“In the ultimate state of the system, the average kinetic 
energy of two given poitions of the system must be in the ratio 
of the number of degrees of freedom of those portions " 

Let the system consist of three bodies, A, B, C, all movable 
only 1n one straight line, KIIL 

B being a simple vibrator controlled by a spring so stiff that 
when, at any time, ıt has very nearly the whole energy of the 
system, its exheme excusions on each side of its position of 
equilibrium aie small 

C and A, equal masses 

C, unacted on by force except when it strikes L, a fixed 
barrier, and when it strikes or 1s struck by B 

A, unacted on by force except when ıt strikes or 1s struck by 
B, and when it is at less than a certain distance, HK, from a 
fixed repellent barrier, K, repellng with a force, F varying, 
according to any law, or constant, when A is bes 
tween" K and H, but becoming infinitely gieat 
when (if at any time) A reaches K, and goes 
infimtesimally beyond it 

Suppose now A, B, C to be all moving to and 
fro, The collisions between B and the equal bodies 
A and C on its two sides must equalize, and keep 
equal, the average kinetic energy of A, 1mfhediately 
before and after these coMistons, to the average 
linetic energy of C Hence, when the times of & 
being m the space between H and K are m- 
cluded ın the average, the average of the sum of 
the potential and kinetic energies of A is equal to 
the average kinetic energy of C But the potential 
energy of A at every point in the espace HK ıs 
positive, because, ac@ording to our supposition, 
the velocity of A is diminished during every tiree 
of its motion from H towards*K, and increased ¢o 
the sarge value again during r&otien from K to H 
*Ience, the average inetic energy of A 1s lessthán 
the average kinetic energy of C! . M 

This is a test case of a perfectly representative 
lind for the theory of éemperature, and it efféct- 
ually disposes of the asqimptton that the tem- 
perature of a spl or liquid 1s equal to its 
average kinetic en&g@ per atom, which M; xwell 
pointgd out as a consequ@mce of he suppose 
theorem, and which, gelieved to be t®us estab- 
lished, has een largely® taught, and* fallacidtsly 
used, as a fundamedii® @4opostig@n in theygno- 
d'ynangcs aw . 

° If 1s, en truth, only for argapproximately,' perfect " gas—that 





1s to say, an assemblage of molecules in wlfich' each molecule e 


. 
e 


. š " e ° ce 
9 A m . e ; j 
22: fo >» WA TURE * . ‘May 5, 2892 








moves for cofnparatively long times in lines very approximatel? 
stiafght, and experjences changes of velocity and direction in 
comparatively short imas of colliston—and 1t 1s only for the 
kinetig energy of the jranslatory motions of the molecules of the 
*' perfect gas," that the temperature 1s equal to the average 
kinetic en8rgy per molecule, as first assumed by Waterston, and 
afterwards by Joule, and first proved@by Maxwell e 


‘Researches on Turacin, an Animal Pigment containing 
Copper? Part II” By A H Church, MA, FRS, Pro- 
fessor of Chemistry in the Royal Academy of Arts, London 

This paper is 1n continuation of one read before tne Society 
in May 1869 (Phil Trans, vol chx pp 627-36) It cor- 
tains an accognt of observations made by other investigators on 
turacin and on the occurrence of copper in animals , a table of 
the geographical distribution of the Touracos, and a list of the 
twenty-five known species , a chart of turacin spectra (foi which 
the author is mdebted to the kindness of Dı MacMann), and 
a further exgmination of the chemical characters and the compo- 
sition ofturacin The more important positions established by 
the present inquiry are these — 

I The constant occurrence in eighteen out of the twenty-five 
known species of Afssophagida, of a definite organic pigment 
containing, as an essential constituent, about 7 per cent of copper 

2 The ‘‘turacin-bearers”’ comprise all the known species of 
the three genera, Turacus, Galli ea, and Musophaga , while from 
all the species of the three remaining genera of the family Auso 
phagide—namely, Corytheola, Schizo hesyand Gymmnoschisor hes 
—~turacin 1s absent Furthermore, the zoological arrangement 
of the genera constituting this family is m accord with that 
founded on the presence of turacin 

3 The spectrum of turacin in alkaline solution shows, be- 
sides the two dark absorption bands previously figured, a faint 
broad band on either side of Jine F, and extending from A 496 
to A 475 

4 The spectrum of eso/afed turacin in ammoniacal solution 
shows, besides the three bands already named, a narrow fourth 
band, lying on the less-refrangible side of line D, and extending 
from A 605 to A 589 It probably arises from the piesence of 
traces of the green alteration-product of turacin formed during 
the preparation of that pigment in the isoiated condition, an 
alteration-product which is likely to prove identical with 
Krukenberg’s turacoverdin 

5 Turacin m ammoniacal solution remains unchanged afte: the 
lapse of twenty-three years 

6 Turacin in the dry state, when suddenly and strongly 
heated, yields a volatile copper-containing red derivative, which, 
though undissolved by weak ammonta-water, 1s not only soluble 
1n, but may be crystallized from, ether 
~.7 Turacin in the dry state, when heated in a tube surrounded 
by the vapour of boiling mercury, becomes black, gives off no 
visible vapour, 1s rendered insoluble in alkaline liquids, and ıs 
so profoundly changed that it evolves no visible vapour when 
afterwards strongly heated 

8 @he accurate gnalysis of turacin offers gieat difficulty 
The percentage compogition, as deduced from those determi- 
ratio which seem most trustworthy, 1s—- 


Carbon 53 69 

7 Hydrogen 4 60 
* Copper 7 ot 
Nitrogen : 6 96 
Oxygen . 27°74 


These numpers correspond closely with those demanded by 
ehe empirical formula Cg oH,;Gu,N O49, although the author 
ays no stress upon this expression 

9 Turacineprgsents some analogies with heemaám, an yields, 
“by solution,in oil of vitriol, a coloured denivative, turaco- 
porphyrm ‘The spectr& of this derivative, both in acid and 
alkalin@ Solutwn, present striking eréseriblances to those o 
heematoporphyiin, the corresponding @erivative of heematin 
Rut copper 1s present in the derivafive of turacin, while iron is 
absent from its supposed analogue, theglegivafive of hematin 


Ceetmicdl Sofiety, gpril 7 e-Dr W H Perkin, RRS, 
Vice-President, in fhe chair —The following papers were 
read — The sÉparatiof of arsenic? anümony, and tin, by 
J Clark I mixed sup idesQ gf ®fenic, “antimony, and 
tn obtamfd mP tfe erdinary cougge of quantitative gnglyfis 

€ dissolved ana strong solution, of ferr chloride gn hydre- 
chloric acid, *anM “the arsenic distilled off and weghet as 
tesulphidg The gesidual liquor Contains fhe antimony ase 
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trichloride, and the tin as stamfic chloride togethe: with 
ferrous and ferric chlorides Without removing The iron salts, 
the antimony is precipitated® wit, hydrogen sulphide in a 
tepid solution containing from one quarter to one-tlfrd of its 
volume of hydrochlorig acid and a congderable quantity eof 
oxalic acid The precipitate, which 1s free from tin, 1s washed 
first with water, then with alcohol, and finally with carbon 
disulphide, and weighed as Sb,S, after ling dried at 130° 
When the antimony precipitate 1s larg? wW must, after drying, 
be digested ın carbon disulphide to extiact the whdle of the 
sulphur To obviate this, the author reduceg the excess of 
fenic chloride with thin sheetiron, asgsoon as the yellow 
colour jas disappeared the undissolved iron 1g1empved, and the 
antimony which has coe down 1s redissolved by cautiously add- 
ing ferne chloride till the solution 1s distinctly yellow, showing that 
all the tin 1s 1n the stannic state, a warm solution of oxalic acid 
containing about one-third of its volume of hydrochloric acid 1s 
then added, and the precipitated antimony triguiphide washed 
and weighed as above After remowl of the antimony, the 
hydrogen sulphide » expelled by boiling, the oxalicticid decom- 
posed with potassium permanganate, the tin precipitated in a 
hot solution with hydrogen sulphide, and allowed to stand tll 
cold The stannic sulphide thus obtained is filtered, washed, 
ignited, and weighed as SnO, —Platinous chloride and its use as 
a souce of chlorine, by W A Shenstone and C. R Beck 
The authors have examined chlorine prepared fiom six specimens 
of platinous chloride of independent ongin, and have found 
oxygen and hydrogen chloiide to be present in them all From 
these results they conclude that platinous chloride made by any 
of the processes hitherto recommended, including that lately 
suggested by L Pigeon, contains a very perceptible quantity of 
some basic compound, which gives off water, together with the 
gases previously mentioned It was also noticed that after 
mercury has been exposed to the action of chlorine, in the 
presence of a trace of water, it becomes capable of absorbing 
hydrogen chloride, it is not yet certain. whether this action 
depends on theepresence of oxygen or not —Note on the ad- 
hesion of mercury to glass 1n the presenceof halogens, by W A. 
Shenstone The author finds that carefully purified chloime, 
bromine, and iodine affect meremy like ozone, causing it to 
adhere to glass in a remarkably peifect manner —The decom- 
position of mannitol and dextiose by the Bacellus ethacetzus, 
by P F Frankland and J S Lumsdér$ ‘The authors find that 
the pioducts of fermentation of both mannitol and dextrose by 
B ethacetreus consist of ethyl alcohol, acetic acid, carbon 
dioxide, hydrogen, and tiaces gf succinic acid A considerable 
quantity of formic acid is also, formed when the fermentatiop 
proceeds in a closed space, whilst, in fermentations conducted m 
flasks merely plugged with cotton wool, formic acid, except ine 
naces, 1s an exceptional product This phenomenon has pre- 
viously been found to occur with fermentations by means of & 
ethacetosuccenriens Formic acidgis doubtless a primary product 
of the«ermentation, but tends to break down into carbon dioxide 
and hydrogen In the closed space, howevegp @yuilibrium 1s 
soon established between the formic acid and itselecomposition 
products, and part of the formic acid is subsequently found in 
the solution This view 1s suppofed by the fact that carbqn 
dioxide and hydrogen aie found in almost equal volumes 
‘The proportions in which the several products are obtained 
from mannitol are approximately represented by the equation— 
$C,H,,0, + HO = C,H40, + 5C,H,O + SCH,0, + CO, 

In the casegof dextrose the products occur in the proportions 
25C, 0 15C,H,O, 3CH,O, CO, There is a close qualt- 
tative and quantitative semblance between fermentauonSby Z 
ethaceticus and those eccurring by means of the Prgumococcus 
(Friedlander), Which renders it probable that this etbecetic decom 
positign 15 a Very general and typi@al form of fermentative change 
—The preparation pf glycollic acid, by H G Colman  Glycollic 
acid nfy ke readily prepared by boiling concentrated potas- 
sium chloracetate sglution for 24-30 fours he liquid is then 
distilled wndef reduced piefsureg and the residue Mixed with 
acetone e On evaporation of the filtered solutign, glygollic acid 
crystallizes out in colouiless crystals, containing only about o 5 
per cent of ash This acid evould seem to be dimorphous 
GÀ colli atglide may be prepared by I&é&tng glycollic acid 
for some time to.24Q’, and boiling the product with aniline — 
Kesearches on $hcon gompounds and their derivatives , Part 
vi The action of sikcon tetrachloride on substfhuted phenyl- 
amines, by J E "Rgynolds ^ Diphenylamme combines with 
silicon telrachlOyde to form an unstable addition confpound, 
e hd 
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which is decomp&ed belqw the boiling-point of bénzene 

Ethylaniline ig dsily acted on by the tetrachloride, ethylanihne 
hydrochloride separates,*and a cgmpound having the compo- 
sition SyPhNEt), 1s *formed* Dietifylaniine is but feebly 
acted on Dy silicon tetrachloride , the compound PhNEt,HCl 
is* formed, and grebably a substan@e of the composition 
SiS, H,NEt,), —Gbemustry of the compounds of thiourea and 
thiocarbimides wÀ aldehyde-ammonia, by A E Dixon 

The alkyl and allfieds thiocarbimides react with aldehyde- 
ammpmiagin accordance with the following equation— 

R NCS + 2R'CH(OÓH)NH, = CSN,;H,R(CHR/, + 2H40 

It was suggesfed that some connection might exist between 
the class of subst cef so formed and the compounds obtained 
by the action of thioure on the aldehyde-ammonias " From 
the great similarity in behaviour of the Compounds derived from 
the two sources, theauthorifffeisthatthey are membersof thesame 
class Though thiourea and aldehyde-ammonia readily interact, 
it was found impossible, under any conditions, to cause sub- 
stituted thioureas to ag on aldehyde-ammonia The author 
considers that this fact indicates that the monosubstituted 
NER 


NNE, 
—The at8mic weight of boron, by J L° Hoskyns-Abrahall. 
The deceased author determined the atomic weight of horon by 
estimating the amount of silver necessary to precipitate the 
bromine from a known weight of boron bromide The mean 
atomic weight obtained 1s 10 816 + o 005§ Silver 1s taken as 
107 923, and bromine as 79 951 


Physical Society, April 8 —Dr J H Gladstone F RS, 
Past President, in the chair —Mr Walter Baily read a. paper on 
the construction of a colour map By the term “ colour map,” 
the author meant a diagram, each pomt of which defines by its 
position some particular colom Captain Abney had shown that 
all colours, except the purples, could be formed by adding white 
light to some spectrum colour, whilst all except the greens could 
be made to produce white by the addition ðf some spectrum 
colour There werd therefore, two ways in which colours, 
other than greens and purples, could be indicated In one of 
these, the ordinate of a pomt might represent the spectrum 
colour by its wave-length, and the abscissa, measured to the 
right of a vertical spectyym line, the amount of white light to be 
added to the spectrum colour to produce the colour represented 
by the pomt In the other, the abscissa of a point situated on 
the left of the spectrum line represents the quantity of white 
light produced by the additioneof the spectrum colour to the 

* colour indicated by the point e Regarding the spectrum colours 
as formed by mixing three primary colours (red, green, and 
violet) 1n varymg proportions, three curves were drawn to the 
left of the spectrum line whose abscissee represented. respectively 
the proportions of the three pximary colours present m the cor- 
responding spectrum colour Horizontal distances from any 
point to these curves show the proportions in which the*piimary 
colours are to ® mixed produce to the particular colour defined 
by that post For points between the carves, the horizontal 
distances are not measured allin one direction, and therefore 
“indicate abnormal ow» 1maginary colours The principle of the 
map was further illustrated by a sort of colour staff, consisting 
of three horizontal lines representing the three primary colour 
sensations (see igure) of such luminosities that equal lengths of 


NH, 
thioureas are of the fotm HN e and not CS 
H 





° 
the three hhes indicate white light If ponts; R, G, v, be taken 
in these lines, then a cross hfe A will cut off lenBshs & R, AG, 
A V, whose mixture will produce a certam eolour n] now. A bg 
moved parallel to itself towards the right, thg cofoure will 
change by the @ddition Sf white, light , moviyg A to the left 
means a subttaction of white light When R, Geand V are 
properly choser,a certain position, S, gf the cross lineg:orresponds 
to a spectrum colour The whole of the series of colours 
which can be obtained by ad@ing white lights to that spegrnm 
colour can then W? represented by shding A towards the reght 
Positions S' aad. a’ Sivgcol@urs complementary to s anaa |The 
distinguishing features of such a sgries df colours are the 
* - 

differences R -GandG- v, and'heauthor call$ theratio E s z the 

. . = 
‘colour nfdex.” Passing up the spectrum fom red to violet, 
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the index, which is first large and positive. digmishes and 

ecomes negative between yellow and blue, it tien passes 
through infinity, and becomes positive ang decreases to zero 
The subject of determining the indexe#of colourseresulting from 
the mixture ın various proportions of twoeother colours «whose 
Indexes were known, was considered, and Alagramg showing 
the various curves, exhibited Experimental methods of 
determining the proportiofls of the primary Colour sensations 
constituting the spectrum tints were described A visitor 
inquired how the author's system provided for the “class of 
colours outside the red and violet He also desired a definition 
of ** white light ” He himselfhad never been able to produce 
pure white by mixture of colours, for a reddish violet generally 
resulted On the other hand, he found it possibleto match any 
other colour by muxture Prof Carey Foster thought 
Helmholtz was the first to propound the law which the author 
had attributed to Captam Abney He wished to know how the 
amounts of colour sensation were supposed to be measured 

White light he considered ought to be defined as hght in which 
2 normal eye, not fatigued, could perceive no preponderance of 
any colour Mr Blakesley said that if white light was a mixture, 
and only two unknowns were necessary, then any colour could 
be produced by the mixture of two other colours Dr Sumpner 
pointed out that white light was by no means a. constant colour, 
but depended gieatly on the source He thought the author's 
map of a more absolute nature than that proposed by Maxwell 

Dr Hoffert inquired whether the intensities of each spechum 
colom had been considered equal or otherwise taken into 
account, and also whether the results arrived at would be true 
for intensities other than those chosen Mr Baily, m reply, 
said Captain Abney had found the light from the crater in the 
positive carbon of an electric arc to be the most constant white, 
and ın his method of experimenting errors due to variations of the 
source cancelled The quantity of any spectrum colour was de 
fined by the breadth of the band used, the breadth being small and 
measured on the scale of wave-lengths —-A paper on a mnemonic 
table for changing from electro-static to practical and C GS 
electro-magnetic units was read by Mr W. Gleed In the 
table, which is given below, the abbreviations Sfat and Mag are 
used to denote the electro-static and electro-magnetic units 
respectively, and v stands for 3x 101? — 





Units of 
xu 
Capacity Resistance Potential Current Quantity 
Powers of 10 for prac- 
tical and magnetic 
units 9 9 8 I I 
Small unit Stat Mag Mag Stat Stat 
Practical unit Farad Ohm Volt Ampere Coulomb 
Large unit Mag Stat Stat Mag Mag 
Factor for Stat and 
Mag o? va v v v 


To form the table, the numbers 981 1n the middle of the second 
line give the value of g The end numbers are duplicated, 
giving 99,811 Below them in the fourth line come the names 
of the practical units, the initials forming the word fovac 
Remembering that the electro-magnetic ynits of resistamce and 
potential were too small for practical yse, one places Mag above 
both Ohm and Volt  Ohm's law and definitions thfh show 
that the practical units of capacity, cunent, and* quantity must 
be less than the electro-magnetic units, hence Mag muste be 
written below Farad, Ampere, and Coulomb Since the 
practical units are intermediate in magnitude between Stat and 
Mag, the vacant spaces are then filled 1n by Stat The v's ın 
the bottom line are gadded from Memory Several examples 
showing the use of,the table are worked out in the paper 
accompanying the table —A, paper on the lay of colour en 
relation to chemical constitutjon, by William Akroyd, was read 
by M9 Blakesley The aut or has observeg that, im cases of 
compounds having æ constant radical, R, and a variable radical K’, 
the effect of an increase in the molecufar weight of R 1s to make 
the colour of the compound tend towards theered Sed of the 
colour scale Exceptions are, however, noted Mr H M 
Elder questioned the auth%®r’s conclusions, saying that m mgny 
cases the coloui$ tegd wards blue 


—_ 
ntbropological Instgute, April 20—DP Edwerd By 


Tylor, F R.S , Presigent, in the chare-Prof R & Douglas 
read a paper on tie social ond religi@us ideas of the 
Chinese, as illustr&ged* gy the" yeographic Pe hoes of the 
“laggyage The paper Begins with ashott ffitroftuction, show; 
ing thgt the Chinése ideoggaphic characters arg picture-writings, 
and that as such they supply an interprétator* of the meamng, 


! of words as ghese were understood, by the inveptors c the 
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characters representing them Following on this is an accoutat 
of the esthest or hieroglyphic form of the writing, with ex- 
amples, and the de@lopment of this resulting -n the ideographic 
characters ‘Phese are taken as being illustrative of the ideas 
of thé people on,polttical, social, scientific, acd religious ideas 

For example, the importance which was attached to the quali- 
ties of a sovereygn 1s exemplified 1g the chome of the syinbo§ 
employéd to express a supreme ruler, the camponent parts of 
which together signify ‘ruler of himself” By means of the 
same graphic system a kingdom ıs shown as ‘‘men and arms 
within a frontier’ Passing to the social habits of the people, 
their domestic lıfe 1s illustrated by a number of ideograms 
descriptive of their household arrangements and relationships 

In successiog are traced in the written characters the ideas 
associated with men and women, their virtues and their failings , 
the notions associated with marriage, anc the evidences of 
pastoral as well as of agricultural habits among the people 

Turning to the popular religious faiths ıt 1s shown how promi- 
nent 1s the belief in the god of the soil, whose presence brings 
blessings, and whose averted countenance 1s followed by mis- 
fortune The ideas associated with objects of nature are next 
treated of, and the paper concludes with references to the 
coinage of the country as described in the 1deograms employed 
to represent its various forms —Mr Joseph Offord, Jun , read a 
paper on the mythology and psychology of the ancient Egyptians 


Entomological Society, April 27 —Mr Robert McLach- 
lan, FRS, Treasurer, in the char—Mr C G Barrett 
exhibited, for Mr Sabine, varieties of &he following species 
viz one of agio machaon, bred by Mr S Baily, at Wicken, 
1n 2886, one of Argynnzs lathonia, taken at Dover in. Septem- 
ber 1883, one of 4 cuphrosyne, taken at Dover in 1890, and 
one of A selene, taken at St Osyth, in 1885, by Mr W H 
Harwood He also exhibited a long series of Demas coryh, 
reared by Major Still from larve fed exclusively on beech, 
which he said appeared to be the usual food of the species in 
Devonshire, instead of hazel or oak Mr. Barrett also ex- 
hibited, for Mr Sydney Webb, a number of varieties of 
Arge galathea, Lasiommata megera, Hipparchia tithonus, and 
Cenonympha pamphilus, from the neighbourhood of Dover — 
The Rev J Seymour St John exhibited a. variety of the female 
of Hybe ma bi ogemmaria, taken at Clapton ın March last, in 
which the partially developed wings were equally divided in 
point of colour, the base being extremely dark and the outer 
porton of the wing very pale — The Rev Canon Fowler 
made some remarks on the subject of protective resem- 
blance Huis attention had been recently called to the fact 
that certain spectes of Xa//zma apparently lose their protective 
habit 1n some localities, and sit with their wings open, and 
Dr A R Wallace had informed him that he had heard of a 
species silting upside down on stalks, and thus, in another way, 
abandoning its protective habits Mr W L. Distant referred 
to certain spectes of South African butterflies, which, when 
at rest, were protected by their resemblance to the plants 
on which they reposed, or by their resemblance to the 
rocks*on which theyesettled, but which frequently abandoned 
their protective habit and sat with open wings Mr Barrett 
Mr McLaclgn, Mr Jacoby, Mr Champion, Mr H Goss 
Canon Fowler, and Mr Frohawk continuec the discussion — 
Mr Goss informed the meeting that, ın pursuance of a resolution 
of the Council passed in March last, he and Mr. Elwes had re- 
presented the Society at the recent Government inquiry as to 
the safety and suitability gfthe proposed rifle range ın the New 
Forest, held at Lyndhurst by the Hon & W H Pelham, on 
the 20th, 21s 22nd, and 23rd inst , an that they had given 
€vidence at such inquiry . 

. Bares e 

e Academy *ofeSciences, April 25 —M d'Abbadie in the 
chair —On the photography of colours (second note), by M G 
Lippmang In his first communication on colour photography, 
M Lippmann temarked that the resifitg yould have been much 
better 1f tsochromatic films had beeg employed He has now 
obtained some new pictures, and presented ther to the Academy 


wem» Silver bromide films, stained with azalig dd cyanin, were used 


em cannectio€& wit? the argangemegt previously explained , The 


solar spectrum appea®s to have been ghotographed in all its 
beauty with an €xpo-ur& of about thirey seconds, On two of the 
plates th@colows vidwed Wy tran rg hte light are seen to be 
a complemenfary ® titosegiven by reggcted light, A photegraph 
of a window @ogtaining red, green, plue, anf yellow gigsses apt 


á pears to be very sBu8factory Others of a g-oup of drapery and 


a @arrot were obtaiged, with an exposure of from five to ten 
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minutes Several hours’ exposure Were given to $ plate of oranges 
surmounted by a poppy, diffused light being employed — In all 
cases the forms of the obj€ats fere reproduced as well as 
the colours —On the means employed in prodi&ing ram 
artificially, by M Faye The author stgtes Espy’s opinigns 
on the formatjon of cyclones and oth atmospherice dis- 
turbances, and quotes a letter on rain-@gking experiments 
carried out in Florida in 1857 He isffof opinion that the 
theory which led to the experiments is“wing For, according 
to M Faye, (1) water-spouts, tornadoes, and cyclónes "move 
quickly during calm weather ascending columys of heated a 
do not move (2) Tornadoes and water-gpouts whirl vigorously 
in a cgtain direction ascending columns of aur glo not rotate, 
or only do so very fangy — (3) Tornddoes and wate spouts are 
cold in the centre ascending columns of ar are warm (4) 
Tornadoes and water-spouts descend from clouds ascending 
columns rise towards the clouds, &c —On the division, according 
to terrestrial latitudes and Jongtitudes, of the geological groups 
on the earth, by M Alexis de Tillog The following are the 
sums of the distribution of groups of rocks, &c , given in the 
tables for every ten degrees of latitude , the dimensions are 
expressed in millions of square kilometrés — 


Pre-Cambrian ec 19 85 Glaciers . 1 94 
Primary 17 18 Igneous rocks 3 96 
Secondary 1985 Coral islands o 02 
Tertiary 871 R Explored 98 03 
Quaternary I9 17 egon] Unexplored 36 16 
Gravels 735 Total 134 19 


Tables are also given showing the proportion of the known 
surface of the globe occupied by each of the above groups, 
and also showing the distribution in longitude — Observations 
of two new planets, discovered at Nice Observatory on March 
22 and April 1, by M Charlois Observations for position are 
given —Photography of the Ring Nebula in Lyra, by M F 
Denza —Solar observations made dunng the first quarter of 
1892, by M Tacchını (See Our Astronomical Column) —On a 
problem in matlfematical analysis connected with equations in 
dynamics, by M R Liouville —Direct “and indirect measures 
ofthe angle which the surface of a liquid makes with glas~ 
which it does not wet, by M C Maltézos —On thermo-electric 
phenomena produced by the contact of two electrolytes, by M 
Henn Bagard —Addition to the law pf the position of nervous 
centres, by M Alexis Julien —Analysis of a chromiferous clay 
from Brazil, by M A Terrel —On the waters and muds of the 
lakes of Aiguebelette, Paladru, Nantua, and Sylans, by MM 
L Duparc and A. Delebecquee 

e 
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Bos 0 WATÜRE i ur ts 
SDUOTPPES eme gcc e M M 
ui THWRSÜPAY, MAY 12 1892 E Such a monograph would have included aediagnosis, if 
J [| UM i aot a figure, of every species of Braclmoped known to 
"ed im ty i: m" occur in these beds , ıt would have summarized the litera- 
. o . . 


2 ture of the subject, and ıt would kave shown at a glance ° 
o ZRACHIOPODS OF THE ALPINE TRIAS. under each species in what beds andat what locabties ıt 


Br&thiopoden dun Alpinen Tras Von A Bittner | occurred Such a work, which need Not hawe been a 
Abhandl, d kÀ geologischen Retchsanstalt, BA xiv |*page longer than the present, would have been,worth a 
4to, 325 pages, K1 plates, and numerous zincotypes in | library to students of these fossils The author, however, 
thé text. (Vienna A Holder, 1890) has elected merely to crowd our shelves with ofie more 


Boss of Triassic fossils, helping as they do to book, and not even a book'in the highest sense of the 
bridge ove the gap in our knowledge of thoge lfe- word He has unfortunately not thought 1t necessary to 

forms that led from the ancient dunes. to the Saddle | Siveeven descriptions of previously named species, unless 

ages of earth-history, wall always be welcomed by both he has something new to say about them, while his whole 

geologist and biologist, especially when, as in the fine volume 1s 1nnocent E any serious attempt at a diagnosis 

work before us, they show signs of wide learning and de Ie un exam DIR na, unfavourable. Gnecsof shi 

elaborate research, anfi are accompanied by such figures memod = a 

and diagrams as place their stores of 1hformation within ^ Rhynchonella Attilena, nov sp” 

easy reach ofall * A small Rhynchonella occurring 1n numbers, which 


at first sight reminds one of the above-described AZ 
The Tgiassic rocks and Brachiopods best known to | y:yodos: m The simplest examples ate very near that 
English collectors, and indeed to geologists in general, species and easily confused with it” 
through the writings of Munster, v Klpstein, and Laube 
on the one hand, and Suess and Zugmayer on the other, 
are those of the St. Cassian argillaceous beds and of the 
Hallstatt limestone — Besides these, the Brachiopods of 
the Alpine Muschelkalk have been largely worked out by 
Schauroth and Boeckh In addition to those from these 
well-known horizons, Mr Bittner surveys the Brachiopod 
faunas from a large number of other beds, including the 
Rhatic, few of which beds have been systematically 
worked before, but all of which may beecompared with 
those of the above*mentioned. better-known types 
Mr Bittner has divided his work into two parts the 
" first, of 287 pages, being devoted to the description of 
' species and the com arison of faunas, the second deal- 
ing with the morphology and distribution of the several 
genera It will be convenient to follow a similar order 
in this article 


He then goes on to contrast & ze with R trino- 
dost, point by poing, for twenty-seven hnes, and so ends 
without any 1ndependent description of his new species, 
and with nothing to say how it differs from the ninety 
other Triassic species of the genus, not to mention the 
rest And there are many worse instances than this 

We are aware that Mr Bittner is by no means the 
only offender in this respect , were he so, our complaints 
would be unnecessary He is merely an example of a 
body of writers, far too numerous in our own country, 
who seem to have the notion that this sort of thing 1s 
science It 15 what science has to put up with, and if 
possible to make science out of, but there is generally 
about as much science m it as 1n an auctioneer’s catalogue 
The writers 1n question seem never to have heard of 
Linneus Had they studied his writings, they would 

: ° understand that, for systematic purposes, the diagnosis 1s 

Part I follows primarily $ stratigraphical, and second- | everything, that every new species described often necessi- 

* arily a topographical arrangement, so that the species are | tates a re-diagnosing of all other species ın the genus, 

described under various faupas In one place, however, the | and in many cases involves a fresh diagnosis of the genus 

author stops to give us twg'interesting essays, one on his | itself Were this appreciated, fewer synonyms would 
new genus Halorella, the other on the Triassic species | disgrace our lists 

of RhynchopBila, both of which should by rights have To return to Mr Bittner, whose work 1s after ajl more * 

come in the second part of hus work * scientific than that of post of these name-mongers It 

e The descriptions arebased chiefly on materials in the | 1s noticeable that he, as a rule, gives no measurements, 

Museum of the Geologische Reichsanstalt and the Hof- | leaving it to readers to gather these from the plates The 

museum in Vienna, although a very large number of | task of calculating average measurements 1s of course 

other collectigns--private and public—have been çon- | irksome, still ıt ıs often possible to compare species more 
sulted by the author Among these, however, we fail to | accurately by their means than by any other 

notice the British Museum, which contafhs many of Neither does ouf author ever take the trouble to inform 

v. Kupstein’s types Mr Bittngr, it should*be men- | us of the meanings of his,mvial, or even ginenc names 

tioned, fnvites collectors and othefs to sepd him all their | “Why & Zrzzodos: ?” we aşk, and infer—though from 

material, and promises to gletermine the spegies carefully nothing under the head of the species itself —that ites 
and to describe any new ones The „present volume n due to the association of the species with Cérateies trino- 
sufficient guarantee that the work will be cargfully done dosus But there arg many names that stèl reffitun to the 
It may welbbe imagined that the «ask, set before our | present writer unsolyed enigmas such are S$ fea, * 
author was no light one *'There appear to be 598 species | S avarzca (ualess this means avarzcenses), and R gêne- 
of Brachiopods in the Trias of the Alps, and of these 216 | rosa It is also rather difficult to understaad why three 
are named foi the first®time in this work Bu we speties of Rhynchgpella, all fron? the same distyct, should 
wish that Mr Wtpner had made his book ælıttle mofe of | be callede@ cembrim, R feutoRica, atd R venetzana. 
what one expects it t8 be from its sizb‘and scope—hareely, & We venture to think, leawevenPthat the gamgv“of nomen- 
a monograph of the Brachiopods ef the Alpme Trif clita aberration i feached in such a pame as “ Kg- 
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mnekina Leopold? Austrie nov spec” Here thê author 
is following the bad example of “ Spertferzna Maaiumihan 
Leuchtenber Sensis Kipstein sf,” and similar preciositie? 
of tfe older writerg If emperors and dukes need such 
distinctive appellations®what must be done for ordinary 
mortal$? Some,daf we shall see “ Rodzwsonta Gulielmi- 
Smuth-South-Kensingtonensts Jones sp” Seriously, no 
amount ef snobbishness can maké'these names binomial 

Mr Bittper will need no apology for these remarks, for he 
has written — 


* Es ware nur zu wunschen, dass man sich auch gegen 


andere Uebelstande und Missbrauche in der No- 
menclatur e in so eifriger Weise aussprechen 
mochte ? 


In his investigations into the internal structure of some 
of these Btachiopods the authorhas received much help 
from the researches of Mr H Zugmayer, many of which 
are here published for the first time Like the Rev 
Norman Glass, Mr Zugmayer has devoted much atten- 
tion to the shape of the lophophoral support While Mr 
Glass, however, works his specimens out by careful dis- 
section, Mr Zugmayer adopts the fashionable method of 
cutting a series of sections Morphologists, as we know, 
look down on paleontologists, and tfieir real reason 1s 
that the latter cannot use the Caldwell microtome, but 
the figures here published will go far to remove that re- 
proach One could wish, however, for more diagrams 
elucidating the results obtained by the sections 

The author has made a large number of new subgenera 
and a few new genera, the details of which are too tech- 
nical for reproduction here The following forms may 
be noted as strictly characteristic of the Trias —The 
Koninckinide, especially Konenckina and Amphichaa, 
the Thecospiride, certam Rhyncnonellide, viz 
Halovella, Dimerella, and the subgenera Azstrzella and 
Norella, Camerothyris and Cruratula, which are two 
subgenera of Waldheuma, Nucleatula and Juvavella, 
two new genera of the Centronelline type of Terebiatulide , 
long-beaked forms of Retsza, most of the diplospire Sgzzz- 
ge@, the septate Stergere (Amphitomella), Ment- 
zela, a subgenus of Spzrzferina, the doubtful Badzofel/a , 
and some peculiar Cyrtine 


Turning now to Part II of the woik, we may note the 
followyig details concerning some of the above forms 

The numerous groups of S¢ervzferzma, though con- 
venient, are,of uncertain value, for it 1s uncertain 
whether, in determining affinities, more weight should be 
attached to the structure of the beak or to the ribbing 
Rubbing varies greatly in forms with the same beak-struc- 
ture, eg the Hırsuta greup This is an instructive imn- 
stance of the difficulty of classifying? on other grounds 
than those offphylogenesis . 

The Cyrízme are mteresáiing C Fritsch is € new 
species in which the pseudo-deltidium, which in other 
Brachiopod? 1s a single plate closing ın the peduncular 
aperture? fonswts of two rows of separate scale-like plates 
alternating with one another .@ Buchizand C Zittel 
appear to have been attached, at leasten eyouth, by the 


= apex of the mrge» valve, which P oftfn curiously distorted 


This Tactgnay explaiethe pseudo-deltgdiam of C Fritschi, 

for ıt may havé beeg ffexible to allbw of theepassage of a 
. ee 

short pedunclesgr Rysgus $ These*forifis lead up to Cyto 
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thea, which was attached by one ofthe brdad surfaces : 
supporting the beak of the large? value The unique 
original of this genus has unfort&nately beef lost 

The genus Sperzgera is dgvidegd iSto numeross groups, 
many of which have a secondary “lamella running along- 
side of the main lameYa that supports,the spires of tke 
lophophore , they are therefore said to,pe “ diplospife ” 
This structure 1s extremely rare in Palffozoic species of 
the genus $ 

The Koninckinide form the most gidely diftribtitea 
family of the Upper Alpine Trias , and of i as well as of 
the four genera belonging to it, a com@lete description 15 
given *In Mr  Bittper's opinion*this family has been 
shown by the researches of Mr Zugmayer to be closely 
allied to the Spinferide The lophophore support 1s 
diplospre Amphiclnodonta, a new genus of this family, 
has an extremely complicated hinge and teeth 

Badtotella ıs a remarkable genus founded oh a single 
unsymmetrical large valve Its resemblance to Strepio- 
rhynchus suggests that it 1s piobably a relic of the 
Strophomenide * 

Juvavella and Nucieatula are two new genera of the 
Centronellinee found in the Hallstatt limestone This 
group has not hitherto been found in rocks of so late 
an age 


The general relations of the Triassic Brachiopods of 
the Alps may be summarized as follows — 

In the Lower Trias there are only two species, a 
Lingula anda Diseina 

In the Muschelkalk there are forty-two species, refer- 
able to Zzzgula, Diseina, Terebratula, Waldhermea, 
Rhynchonella, Sprrigera, Retzta, Sfariferzna, and Ment- 
zela All these, m closely allied or even identical 
forms, appear againin the Upper Trias 

Ihe Upper Trias contains over 3@0 species, including 
all the types already mentioned This, therefore, is a 
truer representation of the Brachiopod fauna of the 
Triassic period. The fauna of the Lower and Middle 
Trias are less, merely because the conditions were no 
so favourable in the Alpine area 

In the Triassic fauna hinggless genera are very rare 

Among the hinged genera to families, each containing 
ovei 1@0 species, are noticeable the Spirifeudae for the 
large number of genera, subgenera, and Shigor groups, 
combined with *a paucity of individuals, the Rhyn- 
chonellidz for the large numbeifof individuals, with few 
well-marked genera or subgenera The philosophic 
naturalist 1s tempted to suggest that the few divisions 
reoegnized in the latter family may be de to the very 
richness of the material * 

The*ipré-pearers almost exactly equal the non-sgire- 
bearers ın the numberof species The latter, however, 
exceed in indiwidualsyand, from this period opwai ds, in- 
creasegn pmportance, while the spire-bearers soon dis- 
appear from the rock record It is, therefore, very 
notewofthyethat, just before theg extinction, the spire- 
bearers shoukd ndt onlye deyelop new *branéhes—the 
Koninckipidee and ©). Thecospiride—bu& should also 
break up into so many genera, subgenera, and mino: 
grqips A simflar efflorescente, as My, Bittner observes, 
marked the fater history of the Terebrdtuligee, a family 
now almost extinct * * 





e e 

These facts gre certainlf opposed to the statement of 
Hyatt that. Stems give off nugierous forms in their early 
youth, when the field ?s ftee, *but nôt in old age, when 
they begin to be crowded out by the struggle for existence 
Possebly, however® the opposition 1s more apparent than 
real, and will ie when the Brachiopoda shall have 
been studied undesfthe guidance of modern principles of 
evolufion® Such a gtudy has begun in America, but we 
regret to see §ttle sign of it in the present work No 
doubt Mr Bittner tseonly waiting to complete his know- 
ledge, before*ent&ting on a field where he will mee with 
worse obstacles than hard rocks and Battered specimens— 
with illusion and ignorance, prejudice and envy, obstinacy 
and superstition When he does start, we shall be the 
first to wish him good gpeed 
. EK. A BATHER 
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A TEXT-BOOK OF POLITICAL*' ECONOMY 


Elements of Economics of Industry Being the first 
volume of ‘Elements of Economics” By Prof 
Alfred Marshall (London Macmillan and Co, 1892) 


HE nomenclature of this work reminds us of the 
ancient custom according to which the alternate 
generations of a family were named alike As the son of 
Hipponicus was called, not after Hipponicus, but aftei 
Hipponicus’ father, Callas , so the “ Economics of In- 
dustry,” though sprung from the “ Principles of Econo- 
mucs," of which it is a miniature, yet doesnot derive its 
title from that work, but from the predecessor of that work, 
the well-known text-book which saw the hght some thir- 
teen yearsago The fist and the second “ Economics of 
Industry ” are unlike ıp form , but a general family resem- 
blance may be traced between the two generations A sort 
of reversion ıs presented by the circumstance that 
trades unions are discussed in the latest as in the 
ehrliest of our author’s books¢ but not in the intermediate 
é‘ Principles of Economics” The character of the 
“Economics of Industry” the younger, and its position 
in the family group, may best be indicated 1f, comparing 
it with its immediate predec€sso1, the second edition of 
the “ Princepleg of Economics,” we notice what has been 
retained wh&t has been omitted, and ,what has been 
added e 
The fundamenta? principles of political economy as 
enounced by Prof Marshall in his maganum opus, have 
been tiansferreg to* the pages before us without altera- 
ton The cofiception of economics as he science 
of measurable—not necessarily selfish—motiyes 1s 
agauf the starting-point Theace we are led* to the con- 
struction eof demand-curves, and hat construction by 
which the *benefit which the consumer derives from 
fallin price ıs represented * Corresponding {o9 detand- 
curves and “consumer’s rent” are, on the other gidé of 
the countgr, sogto spedk, supply curves and tènt proper 
But the corre¢pondence 1s net close, and the diagsammatic 
representation “of the conditions of supply prese&ts pecu- 
har difficulties It 1s pesplexed by the principles of 
* increasing" an? “decreasing returns" Pifficultyeis 
caused by tite distactidn—first clearly indicated py 
Prof MarsMall—between “long *pgriods" and "shore 


periods” e An effort 1s required tg réahize the idea | 


e 
. 
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oé supply, as ıt were, projected thróugh* tyme—the 
vast conception of skilled work puj upon a future 
labour-market by parental provfüence fer vicarious 
remuneration The forces of demand? aryl supply deter- 
mine price, acting simultaneously, in the sense*in which 
@quations are called simifitaneous “Just in*the same way, 
when several balls are lying in a bowl, they mutually 
determine one another's position" The law of demand 
and supply—the gravitation of the economic system— 
governs widely distant spheres, not only exchange in 
the proper narrow sense, but also distribuéion Prof 
Marshall was, we believe, the first clearly to discern this 
identity But, while contemplating the unity of the genus, 
he has not lost sight of thé diversity of the species No 
one else has so fully enumerated and allowed for what 
may be called the Zrofrza of the«aifferent markets, such 
as the circumstance that many of the disadvantages 
in bargaining to which the workman is subject are 
cumulative tis this union of wide general views with 
minute knowledge of concrete details which imparts 
peculiar weight to Prof Marshall’s recommendations 
respecting questiong of practical moment, such as the 
limitation of the hours of labour 

These lessons have now been made easier by the 
omission of much that 1s accessory and abstruse in the 
original volume , in particular, the literary criticisms and 
the mathematicaldemonstrations Among the latter class 
of omissions two seem conspicuous the difficult formula, 
for discounting future pleasure, and what may be called the 
higher theory of the supply-curve, including its possible 
plural intersection with the demand-curve — Difficult, the 
present writer may well call these theories, for he has to 
confess that he was mistaken in some strictures passed 
upon them in a.review of the first edition of the “Principles 
of Economics” (NATURE, August 14,1890) The fuller 
statements about those subjects contained in the second 
edition made it evident that there had occurred what 
more frequently occurs than 1s acknowledged the 
author was right, and the critic was wrong The little 
incident may be referred to as justifying the plan of 
abridgment which has been adopted—by omission rather 
than compression of difficult demonstrations “It 
seemed that the difficulty of an aggument would be 
increased rather than dgminishedeby curtailing 1, and 
leaving out some of its steps” There resultsea text-book 
eminently fitted for the purpose of education, embodying 
the result of original reflections in a shape adapted to the 
needs of beginners, complete in itself, yet capable of 
being supplemented. by the judicaous teacher who, refer- 
ung to the “ Principles of Economics,” may point to that 
higher world of thought anddead the way — e ° 

Pragical exigencies have imduced Prof Marshall to 
forestall the discussion of trade unionism “which may bé 
expected in the second volume „Jf the “Pringiples of 
Economics" In the wérk before us he thts states the 
claim of unions to makeseconomic friction act in favour 
of the workmar® — : 5 

“A viscous fluid in aevessel «ends to fm &eievel 
surface, but, if from time to time? an artificml force 
pushes dows éhe left dde, wluch we may take 10 corre- 
spond to wages, 1t May @asona@ty be maingmingd that the 
avefhfe position qf the fit side 1s Tower than it would 


have béen without such ifiterference, mehe of the 18- 
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disputablegfactethat the force of gravitation ıs constar? 
tegding*to reinstate the position of equilibrium What 
unions claim to@e able to do corresponds to applying 
frequent antl stronger pressure on the mght-hand side, 
thus'causing pyofits to yield the higher level to wages ’ 
e 


To „this argument there iq opposed a preliminayw 
objection, that friction 1s not strong in the labour-market, 
that cbmpetition is much more effective than unionists 
assume There 15 wanting, indeed, an exact measuie of 
this friction, as in the case of so many economic forces , 
one must be content with a rough mean between 
the divergent statements of experienced persons 
The claim on behalf of the unions may now be con- 
sidered under two heads—with reference to a single 
trade, and where the union 1s supposed to be ex- 
tended to all the trades of a country But we 
cannot here follow the subtle argument into all the in- 
tricacies of the subject We shall refer only, or chiefly, 
to the latter case—which, ın view of the developments of 
the new unionism, cannot be regarded as imaginary—the 
case of asupposed universal union The main argument 
against this sort of unionism 1s that a rise of wages 
obtained at the expense of profi$ tends to cause a 
diminution, or at least a check to the growth, of those 
accumulations from which the remuneration of the 
labourer is derived “This old argument has both 
gained and lost strength in recent times” Upon a 
balance of considerations, it still appears weighty , 1t 1s 
even cumulative, the diminution of the national dividend 
being progressive from year to year Two counter-argu- 
ments are urged by unionists — First, they claim that 
through their policy the machinery of the labour-market 
works more smoothly , thus it saves the employer trouble 
and anxiety to be able to buy his labour—just as it does 
to buy his raw material—at wholesale prices (a fixed 
minimum rate of wage) After a detailed consideration 
of the policy of trade unions, Prof Marshall concludes 
that in some cases—especialy where the invigorating 
effect of foreign competition 1s felt—" :rade unions, on 
the whole, facilitate business? It 15 sometimes otherwise 
with trades which have a monopoly of some special skill 
A second great argument in favour of trades unions 1s 
that they have increased the efficiency of workmen, 
thereby increasing the total produce The beneficial 
effecfon the standaid of life is *o be admitted in cases 
like that of the London Docks “But this answer is not 
open to those unions or branches of unions that ın effect 
foster “dull and unenergetic habits of work” Where 
reasons are so conflicting, 1t were to be wished that direct 
observation were available But Meie, as elsewhere in 
economics, fustory is difficult to iiterpret There is, 
indeed, the patent fact that-those occupations in which 
évages have fisen most ın England are these :n9*which 
there are ^o unionse-namely, the kinds ot domestic 
serviceefhd the employfnents of women for which there 
has been an increase of demand aha a check of supply. 
On the other hand are urged cases m whigh higher wages 


ææ have attengled stronger unions € But we cannot be 


* quitè” certain that ¢h® gain bf one trade is noe ob- 
tained at the expemse of a @reater logs to some 
other tde qilg? proSperitysgflayfbe rather a cause 

. e 

*than a consequenfe of thf9prevglence of *i$deg 


ufions Thé iweral conclusfon appears to fe that 
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uniofis are not to be condepned @ extolled in the 
abstract, but only after attending to "the particular 
characte: of each, and tgnsajerjng whether its policy 
complies with the conditions of success Where the 
consequences for god or evil are soewdespread, andethe 
issues are to A large extent moral—wéether unionists are 
procuring a small good redial for themselves 
at the expense of a greater loss in*the future gr to other 
classes—it 1s natural to appeal to public sympathy and 
criticism “Public opinion, based on®sound econo- 
mics,and just morality, will, it, may be hoped, become 
ever more and more the arbiter of the conditions of 1n- 
dustry” Among the means of educating public opinion 
we should place high the study of the “Economics of 
Industry ” FYE 
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OUR BOOK SHELF 


Elements of Materia Medica and The apeutist encluding 
the whole of the Remedies of the British Pharmacopeta 
of 1885 and sis Appendix of 1890 By C E Armand 
Semple, BA, MB (Cantab), MRCP Pp 480 
(London Longmans, Green, and Co, 1892) 


WHEN a knowledge of medical botany was absolutely 
necessary to the student of materia medica, such works as 
Pereira’s “Elements” and Bentley’s * Text-book of Organic 
Materia Medica” supplied a real wantinthis direction But 
with the alteredideas of modern teaching there is a growing 
tendency among examiners to demand rather a thorough 
knowledge of the chemistry and intimate action of the 
active principles of drugs than of their botanical sources. 
This being the case, it 1s a httle dificult to understand 
why the work at present under notice has been written 

Mr Semple thinks that by the aid of his book and of the 
illustrations contained therein, the student will be able to 
master the subject, and will have the facts impressed 
upon him more vividly by the pictures We think, 
however, that most will agree with us that one of the 
already well-known text-books, such as the excellent one 
by Mitchell Bruce, or the lfrger and more comprehensive 
one by Brunton—used inf*connection with a materia 
medica museum—will make the subject at least equallye 
interesting, and enable the worker to pass a far better 
examination Since the 44¢illustrations included in the 
text appear to be brought forward as the strong point of 
Mr Semple’s cram-book, we must draw attention to a 
few of then peculiarities noticeable at a @lance In the 
first place, non*officinal parts of plants a% sometimes 
illustrated, and not the officina] parts Again, some of 
the plates, though good enough in themselves, such &s 
those illustrating the extraction of tar and the collection 
of asafcetida, narrowly escape being lidicrous in a work 
or materia medica Others, such as (hat showing a 
sulphuric acid factory, givé the student no idea of the 
principles tnvolved in the processes of preparation, and it 
is thestealohe which areeof importance to him Many 
sketches are evidentl? inserted simply because the blocks 
were at hand * Lastly, in the inorganfc portign we regret 
to nogice, «he complete absence of chemical equations 
and forrfiulze, without a knowledge of which the student's 
kngwledge,is indeed rudimentary 


Elementgry Lessons in Heat By S E Tillman, Professor 
of Chemistry, U S Military Academy Sgcond dition 
(New York John Wiley and Sons London Gay and 
qud 1892 } . 

The e Lesstns ” presented in this v olqufe were originally 

puepared for te We of students*at the E S Miltary 

Academy They gre* well fitted foi studei&s who can 

devote only a litmted time fb this bianch of sgience, for 
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** the author not offly knoys his subject thoroughly, but 
understands Bw to deal with ıt in a way that shall be 
readily intelligible His main ebject has been to direct 
attentiongonly to 1mpottatit facts and pimciples, and to 
bring out the various links by which they are logically 
connected with owe*another ^ There'are eleven chapters, 
in which he treats of thermometry, dikatton of bodies, 
calormetiy, production and condensation of vapour, 
change f state, lfygrometry, conduction, radiation, 
thermo-dynamics, tgirestrial temperatures, aerial meteors, 
and aqueous meteors Few changes have been made in 
the present edition, but the author has introduced a col- 
lection of elemextary problems, which, ds he sayy may 
be “ advantageously solved in connecéion with the subject- 
matter to which they appertain ” 





KETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions ex- 
pressed by his correspondents Nather can he undertake 
to vetugn, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE 
No notice ts taken of anonymous communications } 


Aurora 


THERE was a fine aurora visible m this locahty on 
Saturday mght, Apri 23 It was seen at intervals, when- 
ever the clouds broke away, until after midnight This display 
is specially interesting, because it forms the continuation of a 
series of i1ecurrences, at the precise interval of twenty-seven 
days, which began in Decembe:, the dates being as follows 
December 9, January 5, February 2, February 29, March 27, 
and Apni 23 Some of these displays have been brilliant, and 
all of them have been well defined In the ,table of auroras 
which I have constructed, based upon a periodicity coirespond- 
ing to the time of a synodic revolution of the sun—namely, 
twenty-seven days, six hous, and forty minutes—there was, foi 
several years preceding the sun spot minimum 1n 1889 and 1890, 
a return each spring of series of 1ecurrences associated. with the 
same part of the sun as iat above described A corresponding 
systematic tabulation of the records of solar conditions shows 
that this association beais a direct relation to reappearances at 
the eastern limb of an area which has been much frequented by 
spots and faculæ, and which has@een located persistently south 
of the sun’s equator In liked manner theire are other areas 

elocated in the sun's northern hemisphere which have been 
much disturbed, and whose reappearances at the eastern limb 
have been attended year after year by series of 1ecurrences of 
the aurora, m the autumn ménths chiefly, if not exclusively 
From this 1t would appear tha in order that a solar disturbance 
may have itsefüll magnetic effect upon the earth, 1t 1s nefe.sary 
thatit should bé at the sun's eastern limb, and as nearly as 
possible in the plane of the earth’s orbit— Itfappears, also, that 
tbe disturbances which recue upon certain parts of the sun so 
persistently year afte* yeai have greatei magnetic effect than 
those of comparatively spoiadic character located elsewhere 
Lyons, N Y , Apn} 25 M A VEEDER 
. n 


[ . 
The White Éhinoceros e 


INgmy '' Naturalist m the Trgnsvaal” (p 59, Į ¢ecently 
deplored the supposed fact that a peréect skin or skeleton of 
Rhanoces A simus wagunknown 1n any Museum „and I relied for 
my informafwn on the interesting communicdtion in your 
columns made by Dr Sclater fvol xl: p 520) %e, e 

I have just received a very welcome letterefrom Dr Jentink, 
the Director of the Leyden Museum, stating that there are gwo 
skins to bg foung m that collection, “‘ one 19 a rgther bad state, 
but the other a*beautiful stuffed specimen, measuiing emore than 
33 metres.” — e : ° 

Dr Jentink had published this information in Notes from 
the Leyden Museum (October® 1890), a communication I had 
not seen when I refirned from the Transvaal andgwrote on éhe 
matter . 


* . . e 
This 15 a mgst gratifying fact for all zpologists,and the me. 


Museum appears to have a uniqgte treasure. , 


Purley, &urrey, May 3 e W ÅL DISTANT 
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The Line Spectra of the Elemgnts 


e 

IN Piof Runge's article on the spectra of the elemests 1n [ast 
week's issue of NATURE (p 607) he refers tg my explanation of 
double lines in the spectra of gases (‘‘ Cause of Deuble Lines m 
Spectra,” Trans ofthe Roy Dublin Soc ,volaiv 1891, p 5635, and 
says —‘‘I do not understand the decompositiofl of tha arbitrary 
give" [rather, of the actual motion of the electric charge 
within the molecules of thé gas] “in a senes of suptrposed. 
ellipses " [rather, into a series of pendulous motions in ellipses] 
** For the movement ıs supposed not to be periodical ” frather, 
is not known to be periodical], “and Fourier’s theorem then 
would not apply, at least the periods of the superposed ellipses 
would not be definite, as long as there are no data except the 
arbitrary curve itself” [rather, no data except those furnished 
by the positions and intensities of the spectral lined] 

Piof Runge will pardon me 1f I say that this objection seems 
to me to be ofthe same kind, as a doubt with respect to the 
value of tables of logarithms on the ground that many logarithms 
are incommensurable with integer numbers, and therefore 
cannot equal decimal fractions 

Take, for example, a simple vibratory movement of an 
electron within the molecules, represented by 


x=a sm (25^) + dsin (7^ (1) 
J J 


which would give ise to two lines in the spectium with oscilla- 
tion-frequencies # and mm in each jot of time This, Prof 
Runge objects, cannot be analyzed by Fouriers theorem, 


because it is not periodic But 
x =asmn (s) + sn (2x8 159 ") (2) 
J J 
x = asin (e^) + sn (23 141595 " (3) 
J FA 
A = asin (2%) + ósn (273 iaria n) (4) 


&e, &c, 


being periodic, can be so analyzed The motion 1epresented by 
the first of these (Equation 2) approximates for a certain time to 
the actual motion which is represented by Equation r The 
motion represented by the next (Equation 3) approximates more 
closely and for a longer tıme , and so on. So that Fourrer's 
theorem can be applied to motions which approximate to the 
non-periodic motion 1epresented by Equation 1, m any assigned 
degree and for any assigned time , just as a decimal can ap- 
proximate in any assigned degree to the value of log 8, although 
no decimal can equal that logarithm 
G JoHNSTONE STONEY 
9 Palmerston Park, Dublin, May 1 


&c, 





On a Proposition in the Kinetic Theory of Gases 


IN last month's Phelosophzcal Magazıng there 1s a pager by 
Lord Rayleigh ciiticizing 4, demonstraon by Maxwell of the 
equality of the products 22, döm dg — . dan, and d P, 94P,, 
dQ dQx, where the 7s and P’s are the momenta, and the 
g's and Q’s the co-ordinates, of a system at the beginning and 
end of any interval of time, i 

Lord Rayleigh conectly points out that the assumption of E, 
the total Energy, as an 1ndependent variable, vitiates the proof, 
and he suggests the sugstitution of Háfnuilton's principal function 
S for the chaiacteristie function A, with z, the tinge, as an inde- 
pendent variable . e 

Prof. Boltzmann took a splay objection to Maxwell's de- 
enonstrftion uP a paper to the Pic Dsophical Maga ie 1n the year 
1882, ın the course Of some comments on my use pf the proo 
in a small treatise on the kinetic th&ory of gases, and I then 
privately suggested to Bun the substitution of & fore, with Z 
independent, as propose by Lord Rayleigh But unfortunately, 
as I now see, the proposition'd/; dgn — dP,  .GQy, with 
zt independent, afthoudh, doubtless true, has no application to 
the particular problem 1 
was dbplymg it e 

My object was to abfieyiate and simplify the proof ofa funda- 
mental theoré:# in the eubject orlgypally given by Bgltzmann, 


aad ypich may be faifly wel illustfáted py sheg®llosving simple " 
ease — ° 
Suppése that in the plane*of a projectile thgrfare two infine 
. *? e. e 4 : : e. 
. e * à . 
= . 
e° . e * | . ? . T 
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the kmetic theory of gas@ to which I a 
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= A htge censidgation shows that us 
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parallel straight lines, A and B, and we mtrodace such a relation e| does wot enable us to arrive at mêre than three equations * 


between xy, $p x and y as will express that when the former © 
2 peint on the line A the latter will be a point on B, each of the 
four quantities x, yu, ay then be expressed as a function of 
Xos Yoy Ho, Vos &nd it may e proved that 


© dx wy du dv dr, dyo dito ds , 
$ * e e 
where V, and V are the resolved parts of the projectile's 
velocityeperpendicular to the two [ines as it crosses A and B 
respectively 

For instance, let the lines be vertical 4 = @ and x = 4, 
where? — æ =c Our equations are— 


Xo—XgQ =O = uot 











. f 
- = Ut EE 
y — Jo CS 
v= n gt 
u = Uy " 
c ge _ = Ue ge, 
. =, xu Qo E, M o— dg, TH lt Gy SY t o —— 
m 0 B D o F C Y —Jo wy 2uy 
and 
A-—I-— uud 
2g 
Also here ¢=-© is zot constant, as it depends upon tg 
0 
Next let the lines be horizontal, y = æq y = 3,8 -a=¢ We 
then have bad 
2 
(1) 9 - yo =e = at - E 
(2) x — xg = tgl 
(3) U = Hg 
@) — v---Z 
From (1) ° 
Uy ~ AU ~ 2¢ u 
d ? $ S. eS age 2(04 - Joy - zg) 
Jom yg 6 2 = Up, v = ND — 26g, 
and our determinant A 18 
I, o, AZ AU — 26g ty { I- Zo } 
S £ Av — 2cg 
9, 1, O, o 
9,0, 1, o 
0,0, 0, Zo 
Nu" 2g 
To 
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If our Imes were y = mx and y = mx — c, our additional 
condition would be 


: y-A = m(e-m) e, 


t 
and the result mentioned could be arrıved at, although with a 
httle a@fditional work 7 
The actual Problem proposed by Boltzmann is the same as this 
im principle, although of much greater complexity, and it 1s 
treated by him with the utmost generality The important 
thing here 1s to show that the S function with ¢ constant 1s of 
no application, inasmuch as 1n both of these very simple illustra- 
tions we have / a depender® variable depgnding upon 24 or vg 
Iam only pointing out that the S method, with ¢ mde- 
pendent, would not help to estabjish the particular proposition 
to which I am referring It may lead to the determination of 
a law of pemnapence of dfstriBution independently 8f thi, 
oposition and bya simpler treatment The Boltzmann treat- 
ment, however, avoids tite difficulty which may arise from the 
fact thate®&counfers, whether of finite or infinitely short dura- 
tion, involve the assumption of disédmtinuous forces, and, 
therefore, of a corresponding discoffinuity in the form of the 
S function t." o? 
condition E constant 
®canndi*lead to any detgrmfhate rel€tion between the differ$ntial 
products ®,. „dgn and aP, dQ. 
For to tgke again the simple case, oft hegprojecmte, Here we 
get four eqpatmps ebetwee the mfe q@antities, xo yo tio Ve 
yuv aud 7, whence it 1s cle that tke eliminatiof OE te 
e 
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between the remaming eight quarfities, and tperefore that we 
cannot express x, y, #, v separately assdeterminate functions of 
Xo Yo to % To enable us td go epus ,we need offe additional 
condition, and this may be supplied m an infinite mumber of 
ways It may be one gf the conditions above considered legd- 


ing to the equatien Zxdy du do = Mi dxo dye dit doy, or it 9may 


= 

be the condition ¢ constant leading to the equality of these 
differential products, and so forth , but fhe condition È constant 
supplies no additional relation between,the eight varfables 
This conclusion holds equally for degrees of freedom, follow- 
ing from the two partial differential equations in 4, gan, 
Qi Qa, to which the characteristic functgon A, 1s subject, so 
that thé condition, E copstant leads t8 no determinate 1elation 
between the differential products 

This conclusion ıs not inconsistent with Maxwell’s pioof 
That proof takes the form— 


df, dp, — "dP, e dm 
° ^ . 
where A is equal to A’, but it may be proved thatin this case 
A and A’ are separately zero, and therefore that, as stated 
above, no relation can be established between the twqdifferential 
products 
H W WATSON 
Berkeswell Rectory, Coventry 


em 
Palaonictis in the American Lower Eocene 


PaiEoxTOLOGISTS will welcome Dr T L Wortman's 
discovery of a nearly complete skull of Palgontctis m the 
Wahsatch Lower Eocene of Wyoming The only specimens of 
this form known hitherto are the two fragmentary lower jaws 
from the Suessonian lignites of France upon which De Blain- 
ville founded the genus in 1841 This specimen includes the 
facial region of the skull and the complete lowei jaws in fine 
preservation We owe it to the expert skill of Dr Wortman, 
for the fossil was found completely dessociated , he carried 
several sacks of the dérzs surrounding the fragments fifteen 
miles to the nearest 11ver, and by careful washing recovered all 
the teeth 

The skull 1s about the size and form of that of the Puma 
(Fels concolor), without the long muzzl@so characteristic of all 
the early Carnivores or Creodonts The dental series 1s remark- 
ably compiessed and reduced, especially in the upper jaw, the 
formula being I13,C 4, P 4, M3 The third upper molar has 
entirely disappeared, the secondys as small as the httle tuber, 
cular in the modern cats, the first is smaller than the fourth 
premolar The latter tooth, ın conjunction with the first true 9 
lower molar, is in course of transformation into a secforzal 
This and many other featuresgpoint to the conclusion that 
Paleontts 1s closely related toethe Eocene ancestors of the 
Felidae—which have hitherto been considered a gap in the 
fossil series e* 

The type, which we may call P occidentalis, wilBsoon be fully 
figured and described HENRY F OSBORN 


American, Museum of Natural Hiftory, Apnl 19 e. 





o WATERSTON'S THEORY OF GASES 


O5 the 11th of Decembet, 1845, a paper by Mr J J. 

Wat®rston, entitled “On the Physics of Media that 
are confpsed of Freegnd®erfectly Elastic Molecule®:n a 
State of Motion,” wasgommunicated by Captain Beaufort, 
RN, to the Royal Society Ei .* 

This paper was not published at the time, but was 
relegated’ to the Archives It now, however, has just been 
issued As apart of the current volume of Philosophical 
Transactions, >» . ° . 

It is preceded by an introduction by Lórd Rayleigh, 
one of the Secretaries ef the Royal Societ$, and *ve can- 
not do better—in order to call attention to this remarkable 
paper, which afiticipates the present theories in many 
respects, an@ to explain how itis thaj it now appears— 
than print LordeR@yleigh’s mtrodudtion as ft stands, and 
@so the introduction t$ the memoir itself, © 


4 e. 
May 12, 1892; 





. 
* Introgudtion by Lord Rayleigh, Sec RS." 


“The publication qf this paper after nearly half a 
century defnands a wordef explanajion , and the oppor- 
tunity r&y be taken to point out in what respects the 
regeived theory of gases had been gnticipated by Water- 
stom and to offe some suggestions as tg the ongin of 
certain errors and deficiencies in his views 

* So far as Iam aware, the paper, though always acces- 
siblegn the Archives of the Royal Society, has remained 
absolutely unnoticed Most unfortunately the abstract 
printed at thestime (Roy Soc Proc, 1846, vol v p 604, 

) gave no adequate idea of the scope of the memoir, 
and still les cf fhe nature of the results arnved a» The 
deficiency was in some degree supplfed by a short account 
in the Report of the Brifish Association for 1851 ( ..), 
where is distinctly stated the law, which was afterwards 
to become so famous, of the equality of the kinetic energies 
of different moleculeseat the same temperature 

* My ow attention was attracted in he first instance to 
Waterston's work upon the connection between molecular 
forces and the latent heat of evaporation, and thence to a 
paper in the Phzlosopiical Magazine for 1858, ‘On the 
Theory of Sound’ He there alludes to the theory of 
gases under consideration as having been started by 
Herapath in 1821, and he proceeds — 

**Mr Herapath unfortunately assumed heat or tempera- 
ture to be represented by the simple ratio of the velocity 
instead of the square of the velocity—being in this 
apparently led astray by the definition of motion generally 
received-—and thus was baffled ın his attempts to recon- 
cile his theory with observation If we make this change 
in Mr Herapath’s definition of heat or temperature, viz 
that ıt ıs proportional to the vzs vzva, or square velocity 
of the moving particle, not to the momentum, or simple 
ratio of the velocity, we can without much difficulty 
deduce, not only the primary laws of elastic fluids, but 
also the other physical properties of gases enumerated 
above ın the third objection to Newton’s hypothesis In 
the Archives of the Royal Society far 1845-46, there 1s a 
paper “On the Physics of Media that consist of Perfectly 
Elastic Molecules in a State of Motion,” which contains 
the synthetical reasoning upon which the demonstration 
of these matters rests The velocity of sound 1s therein 
deduced to be equal to the velocity acquired in falling 
through three-fourths of a uniform atmosphere This 
theory does not take account of the size of the molecules 
It assumes that no time is lost at the impact, and that if 
the impact produce rotat&ry motion, the vzs vzva thus 
invested bears a constar$ ratio to the rectilmeal vzs 
viva, SO Qs not to require separate considerandn It 
also does mn take account of the probable internal 
motion of composite molecules, yet the results so 
glosely accord with observation in every part of the 
subject as to lefve no doubt that Mr  Herapath's 
idea of the physical constitution. of gases appproxi- 
mates closely to the truth M  Kronig appears to have 
entered uponé&he subject in an independent manner,*and 
arrives at the same result, M Clausius, too, as we learn 
from his paper “On the Nature of the M8tionewe call 
Hett” (Phil Mag , vol xiv, f857,p 108) * e* 

“Impressed with the above passage and with the 
general ingenuity*and soundness of Watérston’s views, I 
took the first oppoitunity èf consulting the Atrghiees, and 
saw at once that the memoir justified the large claimy 
made for ıt, and that it marks an immense aqyanee ig the 
directiog of ¢he now generally recewed,theory The 
omission to*'publish it at the time was a misfortune, which 
probably retzrded the development of the subfect by ten 
or fifteen years It 1s singular that Waterston appears 
to have advanced no claim for subseqfient publica$ion, 
whether in the Iransacpons of the Socief¥, or through 
some other Channel * At any time *Inóe 1860 reference 
would natufally have been made to*Maxwell, and it cannft 
be doubged that he would*have at, ene recommended 
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that everything possible should be done ¢0 agone for the 
original failure of appreciation * ° 
“Itis difficult to put oneself jn. 1&agination into the 
position of the reader of 1845, and one cdn understand 
that the substance of the memoir shduld, have appeared 
speculative, and that its mathematical style should have 
@aled to attract Butet ıs startling to*find a, referee 
expressing the opinion that ‘the paper ıs nothing but 
nonsense, unfit even for reading before the Society" 
Another remarks ‘that the whole investigation 1s con- 
fessedly founded on a principle entirely hypothetical, from 
which it 1s the object to deduce a mathematical representa- 
tion of the phenomena of elastic media ,It exhibits 
much skill and many remarkable accordances with the 
general facts, as well as numerical values furnished by 
observation The orginal principle itself involves an 
assumption which seems to me very difficult to admit, 
and by no means a satisfactory basis for a mathematical 
theory, viz that the elasticity of a medium 1s to be 
measured by supposing 1ts molecules in vertical motion, 
and making a succession of impacts against an elastic 
gravitating plane’ These remarks are not here quoted 
with the idea of reflecting upon the judgment of the 
referee, who was one of the best qualified authorities of 
the day, and evidently devoted to a most difficult task his 
careful attention, But rather with the view of throwing 
light upon the attitude then assumed by men of science 
in regard to this question, and in order to point a moral 
The history of this paper suggests that highly speculative 
investigations, especially by an unknown author, are best 
brought before the world through some. other channel 
! than a scientific Society which naturally hesitates to admit 
| into its printed records matter of uncertain value. Per- 
haps one may go further, and say that a young author who 
believes hımself capable of great things would usually do 
well to secure the favourable recognition of the scientific 
world by work whose scope is limited, and whose value 
is easily judged, before embarking upon higher flights 
* One circumstance which may have told unfavourably 
upon the reception of Waterston’s} paper 15 that he men- 
tions no predecessors Had he put forward his investi- 
gation as a development of the theory of D Bernoulli, a 
referee might have hesitated to call it nonsense It 1s 
probable, however, that Waterston was unacquainted with 
Bernoulli’s work, and doubtful whether at that time he 
knew that Herapath had to some extent foreshadowed 
| similar views 
* At the present time the interest of Wateiston’s paper 
can, of course, be little more than historical What 
strikes one most 1s the marvellous courage with which 
he attacked questions, some of whigh even now present 
| serious difficulties ‘Ro say that he was not always 
successful 1s only to deny his claim to rank among the 
very foremost theorists of all ages The character of 
the advance to be dated from this paper will be at ofice 
understood when it 1s realized that Waterston ‘vas the 
first to introduce into the theory the conception that heat 
and temperature are to be measured by vzs uzva This 
enabled him at a Stroke to complete Bernoulli’s explana- 
tion of pressure by showing the accordance of the hype- 
thetical medium with the Jaw of Dalton and Gay-Lussac 
In tlf second section the gréat feature gs ehe statemept 
(VII), that ‘in mixed media the mean squage molecular 
velocity 1s inversely proportiona] to the specifig weight of 
the molecules? The*proof which Watétrston*gave 1s 
doubtless not satistactery , but the same may be said of 
that advanced, by Maxwell fifteen years later. The Paw 
of Avogadro foll8we at once, as well 45 thaj of Graham 
relative to diffusion Sce the law of equal ‘etrergies 
was actually published in 1851, thére can beo hesita- 
tion, I thutle in attgching Waterstog's name tp it. The 
eattainment of correct 1¢8ults 1 the thyrd@ection, dealing 
with*adiabatic expansiéfy, was only prevented by a slip of 
[ Saicufiion ° »e* . 
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"Ina few important respects Waterston stopped short 4 he very properly insists that we can onle obtain a know- 
There 1s ao indication, so far as I can see, that he recog* | ledge of the molecular weight" of bodies? that can be 
e mizéd any other (rm of motion, or energy, than the | volatilized, and of which the vapou? densities gan be de- 


translatory motion, thdtigh this 1s sometimes spoken of as 
vibratory In this matter the priority in a wider view 
rests with Claufius. Accoiding to Waterston the ratio of 
specific heats should be (as for mercury vapour) 1 67 ine 
allcase$ Again, although he was well aware that the 
molecujar velocity cannot be constant, there 1s no antici- 
pation of the Jaw of distribution of veloc'ties established 
by Maxwell 

* A large part of the paper deals with chemistry, and 
shows that his views upon that subject also were much in 
advance of fhose generally held at the time 

“The following extract from a letter bv Prof McLeod 
will put the reade: into possession of the main facts of 
the case — y 

** It seemsa misfortune that the paper was not printed 
when it was written, for it shadows forzh many of the 
ideas of modern chemistry which have been adopted 
since 1845, and it might have been the means of hastening 
their reception by chemists 

“< The author compares the masses of equal volumes of 
gaseous and volatile elements and compounds, and taking 
the mass of a unit volume of hydiogen as unity, he 
regards the masses of the same volume of othei volatile 
bodies as representing their molecula® weight, and in the 
case of the elements he employs their symbols to indicate 
the molecules 

* * In water he considers that the molecule of hydiogen 
1s combined with half a molecule of oxyger, forming one of 
steam, and he therefore 1epresents the compound as HO; 
He does not make use of the term “ atom” (although he 
speaks of atomic weight on p 18, but thinks ıt divisible), 
and if he had called the smallest proportion of an element 
which enters into combination an atom, he would prob- 
ably have been led to believe that the molecules of some 
of the simple bodies contain two atoms, and he might 
have adopted two volumes to represent the molecule, as 
is done at the present time The author calls one volume 
or molecule of chlorine Cl, one volume o: molecule of 
hydrogen H, and one volume or molecule of hydrochloric 
acid H,Cl; If he had regarded the molecules as con- 
taining two indivisible atoms, these bodies would have 
been represented, as now, by the formulz CI, H,, and 
HCI respectively, all occupying two volumes § 15 shows 
how near he was to this conception Gerhardt, in the 
fourth part of us “ Traité de Chimie Organique," pub- 
hshed in 1856, points out the uniformity introduced into 
chemical theory by the adoption of this svstem. 

“tor carbon hg makes C = 12, as now accepted, 


PER I do not find pow heargves at this number He | 


seems"to have anticipated one of Ramsay’s recent dıs- 
coveries, that nitrous anhydride (hyponitzous acid, ONs, 
Nob. 26 in the table) dissociates on evaporation into nitric 
oxide (binoxide of nitrogen, No 23) and nitric peroxide 
(nitrous acid, No 25) 

“©The values for the eymbols for sulphur, phosphorus, 
and arsemic, taken from the vapour 
age multiples®f what are believed to be the true atomic 
weights), cauSe some complexity in the formulz of their 
compounds + , * . ae 

“* There seem to be errors in the formule of alcohol 
and ether on p 49, for they do not agree with those in the 
table ey eught probably to be yritter- 


2(HCj) + O42H; and 4(HC;) + Qy2Hy 


. 
& C Qansidtring# how nearly Waterfton approached what 
now bglieved to be the true theory, it 1s disappoutting 
to read his controversy with Odkng in 1843 and 1864 
(Phil Mig, gols Xxvi apd xxya® Phere he seems to 
oppose the ‘new*fotmalz then lasing introduced še 1§ 
vary dogmaut ehouj the constitutgon of hycrate of potash ° 
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termined, but he doe$ not ste the*analogy between the 
hydrate and oxide of potassium with alcohol and ethei, 
probably because he fegards these lattey bodies as cot- 
binations of water with different quantiges of olefiant as 
He writes water HO, = 9, alcohol CH7t0, = 23, and 
ether C,H4 HO: = 37, whilst hé considers |potassic 
hydrate KO, HO; — 56, and oxe of pbtasium 
KO; = 47, the hydrate having a higher mojecular weight 
than the oxide If we regard these compounds as derived 
from water by the replacement of hydrogen Wy ethyl and 
potassium respectively, the analogy between the two 
series 15 complete (ethyl was dis¢overed in 1849, and 1s 
mentioned by Waterston) 


H,0 = 18 ERO = 18 
(C,H,)HO = 46 KHO = 56, 
(CoH5),0 = 74 Kj = 94 


| **Fiom a remark in the P/z, Mag (vol xxvi p 520), 
I 1magined that *"Waterston had arrived at tffe double 
| atomıc weights of many of the metals now adopted, for he 
gives that of iron as 56 and that of aluminium as 27, 
calculated from their specific heats, but there 1s an error 
in his arithmetic, for 3 3 divided by the specific heat of 
iron I138 gives 28 998, and 33 divided by the specific 
| heat of aluminium. 2143 gives 15 399° 

' * With the exception of some corrections relating merely 
: to stops and spelling, the paper 1s here reproduced exactly 
! as it stands in the author's manuscript —December 1891 ” 

The author’s own introduction to his memoir, which 
occupies eighty pages of the Philosophical Transactions 
as now printed, runs as follows — — , 

* Of the physical theories of heat that have claimed 
attention since the time of Bacon, that which ascribes 
its cause to the mtense vibrations of the elementary 
parts of bodies has received a considerable accession 
of probability from the recent experiments of Forbes 
and Mellon It ıs admitted that these have been the 
means of demonstrating that the mode of its radiation 
is identical with that of hght in the quantities of re- 
fraction and polanzation. e The evidence that has 
been accumulated in favoui of the undulatory theory 
of light has thus been made to support with a great 
portion of its weight a like theory of the phenomena of 
heat , and we are, perhaps, jigtified in expecting that the 
complete development of this theory will have a much 
more important influence on the progress €f science, 
because of its more obvious connection amd intimate 
blending with almost every appegrance of Nature Heat 
1s not only the subject of direct Sensatjon and the vivifiee 
of organic life, but 1t 15 manifested as the accompaniment 
of mechanical force —Itis related to ıt both as cause and 
effect, and submits itself readily to eee by means 
of the mechanical changes that are among the most pro- 
minent indwations of its change of intensity The un- 
dulatoly gheory at once legds us to the conclusion ghat, 
inasmuch as the temperature of a body is a persistent 
quality due tos the nfotion of its molecules, its*internal 
! constitution, must admit of 1t retainmg a vaste'amount of 
| hving fou Indeed, ıt seems to be almost impossible 
*now'to escape frot the inference that heat 1s essentially 

moeular &s viva In solids, the molecular oscillations 
, may be vjewetl as'being restrayned by the*ipten%e forces 
| of aggregation Invapours and gases thege see to be 

overcome , vibrations can no longer be produced by the 

inherent vzs 225472 of the moletules struggling with attrac- 

tive and repellent forces, the struggl@es over and the 

molectles are free; but they,*nevgrthelesse continue to 

piman a certain temperature, they are ecapable of 
. 


eating and beng’ heated ,ethey are endowed with the 
e . 


* 
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quality heaj,"which, being of itself motion, compels 
us to infe that a fnolecule in motion without any 
force togrestrain or tuahfy%t, is nf every respect to be 
considered as a free projectile Allow such free pro- 
jectgles to be endefved with perfect Alasticity, and likewise 
extend the same property to the elementary parts of all 
bodies that they strike against, and we immediately 
introduce the princiffle of the conservation of vzs vzva to 
regulate the general effects of their fortuitous encounters 
Whether gasgs do consist of such minute elastic pro- 
jectiles or not, it sgems worth while to inquire into the 
physical atwibutes of media so constituted, and to see 
what analogy they bear to the elegant and symmetrical 
laws of aeriform bodies e 

* Some years ago I made an attempt to do so, pro- 
ceeding synthetically from this fundamental hypothesis, 
and have lately obtayned demonstiation of one or two 
points where the proof was then deficient The results 
have appeared so encouraging, although derived from 
very humble applications of mathematics, that I have 
been led fo hope a populat account of the train of reason- 
ing may not prove unacceptable to the*Royal Society — 
September 1, 1845 ” 


REPORT OF THE ROYAL SOCIETY'S COM- 
MITTEE ON COLOUR VISION 


COMMITTEE, consisting of Lord Rayleigh as 
Chairman, Lord Kelvin, Mr Brudenell Carter, Prof 
Church, Mr J Evans, Dr Farquharson, MP, Prof 
Michael Foster, Mr Galton, Dr Pole, Sir G Stokes, 
and Captam Abney, as Secretary, was appointed by the 
Council of the Royal Society in March 1890, to consider 
the question of testing for defective colour vision Their 
report has just been presented to the Royal Society, and 
it possesses great practical interest for all classes, con- 
sidering that on tlf average one male out of every 
twenty-five suffers more or less from this form of blindness 
The Committee have taken evidence as to the tests in 
general use on the railways, and also as to those which have 
*been for some time adopted by the Board of Trade for 
the mercantile marine service, and have supplemented it 
by carrying on practical examinations on their own 
account Experts have ajso given evidence as to the 
different forms of colour-bMndness to be found, and the 
fact that ıt may be induced by disease as well as be 
congenitalehag been brought prominently forward "by Dr 
Priestley Senith, of Birmingham, and yı Nettleship, of 
St Thomas's Hospital, and we have it on their authority 
that this type is not a rfeghgible one As an outcome of 
their investigations, the Committee have unanimously 
agreed to the following recommendations — 


^? 

(1) That t Board of Tiade, or some other central 
authority, should schedule*certain. employments in the 
mercantile marine and on railways, the fillingeof which by 
persons whose vision is defectg\e eithe: for coloyreor form, 
or who are ignorant of the names of colouis, would involve 
danger to Jife and» property *, 

(2) That*the proper testgng, both for coloug and form, 
of all candidates for such employments shoulfe be com- | 


pulsory »" 
(3) That the testur should be intgusted fb examfhers 
certificated by the centraleautlfority T le 


(4) Bhat the test for colour vision should Be that of 
Holmgren, the sets of wools being approved by the 
central authority before ufe, especially as to the corgect- 
ness of the thr&&* test colours, and also of she confusion 
colours If*the teste be* satisfactomby gassed, it Should 


* (5) That the tests for form should be thos@of Snellen, 
and that they should be carried out as laid'dowmw in 
Appendix VI It would probablygin Most „cases, suffice 
if half normal vision in each eye werg required =, 
(6) That a candidate rejected for any ef the specified 
mployments should have a right of appeal to $n expert 
approved by the central&uthority, whose decisioneshould 
be final 
(7) That a candidate who is rejected for naming tolours 
wrongly, but who has been proved to possess normal 
colour vision, should be allowed to be re-exammed after 
@ proper interval of time 
(8) That a certificate of the candidate's aolour vision 
and form vision according to the appointed tests, and his 
capacity for naming the signal colours, should be given 
by the examiner, and that a schedule of persons 
examined, showing the results, together with the nature 
of the employments for which examinations were held, 
should be sent annually to the central authority 
(9) That every third year, or oftener, persons filling 
the scheduled employments should be examined for 
! form vision 
(10) That the tests 1n use, and the mode of conducting 
! examinations at the different testing stations, should be 
| inspected periodically by a scientific expert, appointed 
for that purpose byethe central authority 
(11) That the colours used for lights on board ship, and 
for lamp signals on railways, should, so far as possible, 
be uniform, and that glasses of the same colour as the 
green and red sealed pattern glasses of the Royal Navy, 
should be generally adopted 
(12) That in case of judicial inquiries as to. collisions 
or accidents, witnesses giving evidence as to the nature 
or position of coloured signals or lights should be them- 
selvestested for colour and form vision 


These 1ecommendations have been framed after duly 
weighing all the evidence they have collected, and from the 
results of the experiments they have carried out during the 
last two years , and the reasons for adopting them are set 
forth at some length in the report The Committee have, 
perhaps wisely, refused to endorseany particular hypothesis 
of colour vision, though they have described two, those 
of Young and Hering, m some detail no doubt con- 
sidering that everything which might be debatable had 
better be avoided when practical recommendations alone 
wereinquestion It 15, however, a matter of some 1egret 
that this should be the case, as à Committee so strongly 
constituted should have been able, if not to convince 
every one, at least to lead opinion into proper channels. 
What little they have said in the notes to the reporf leads 
one to suspect that they are not Satisfied that either 
Young or Hering has “siven a theory which willesatisfy 
all requirements Leaving, however, the* question of 
theory, we may point out that the practical necessity. of 
insisting, on the grounds of public safety, that 
certam posts on railways and on board ship 
Should only be filled by pergpns possessing normal 
colour vision, 9o sane man would call in 
question The peril that must aise, fog instance, if 
an engine-driver could by'any possibility wustake a ret 

|, Signað of danger for a greeh seenal of safety, or 1f a look- 
out man on board ship should be liable t$ make a similar 
error, is self-evident , and it 1s to prevelt any such 
risks bemg run that the Committee buckleg to the task of 
recommending test? Which should be efficient and per- 
fectly trustworthy THefe has been for a long time a 
suspicion, if nôt mòre than a suspicion, that the examina- 
tions carried on for Coloug visiongby th@Boaed of | Trade 
in the mercantile gnarine were inadequate inebot 
spects , ang gvhat httle was kpowntegardmg the tests em- 
ployed by the varfis'igglway gompanies engerfiered the 





be followed by the candidate being required to name | ‘same feeling of qistrust@#n those who haf cofisidered the, 


without hesitation the coleurs which are employed a 
signals ox hghts, and also white ligttt =" ° 
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or third egafhination candidates who have been rejected* 
on their first trial e This 1s a proof of one of two things 
(1) either that the t@sts employed we-e bad, or else 
that celour-blindness had been curedor mitigated There 
is no evidence t8 show that congenital colour-blindness 1s 
curable, infact,whatthereis is in exactly thecontrary direc- 
ton Por although it 1s true that reds and greens may be 
correctly named by a colour-blind person, by making him 
notice certain shght difference in the intensity or purity 
of the one colour which represents both of these to him, 
yet no amount of education or coaching would enable h'm 
to distinguish between them under the varying atmo- 
spheric conditions under which the signals are seen The 
Committee had practical trials of various tests made before 
them at Swindon and elsewhere, with the result that the 
Board of Trade tests for the nfercantile marme allowed 
several individuals to be passed as possessing normal 
colour vision whom other tests distinctly proved to be 
markedly and probably dangerously colour-blind Under 
these circumstances it 1s not surpiising that they have 
condemned such a system of testing, more especially as 
it is one which necessitates the naming of colours, and 
recommend those of Holmgren, which have long given 
practical proof of their ability to discriminate between 
normal and even slightly defective colour-perception 

The Holmgren test consists 1n 1e@u'ring a candidate 
to select from a large assortment of wools those colours 
which appear to him to match a skein of pale yellowish 
green, a pale pink, and a bright crimson These pale 
colours are sure to be matched by the colour-blind 
with colours which are totally different in hue, and the 
nature of the mistakes made infalibly indicate the 
character and dange: of the blindness 

The evidence shows that some railways have been 
under the impression that they were using the Holmgren 
test, but when the colours were examined critically 1t was 
found that the hues of the test-skems of wool were per- 
fectly different from those determined bv the distinguished 
Swedish investigator If the two trial test-colours of 
Holmgren were more brilliant and of rather different hues, 
it 1s quite possible that persons witn defective colour 
sense might make correct matches, and pass an examina- 
tion which they really never should do It is for this 
reason that the Committee recommend that the standard 
test-colours should be officially passed by an expert 
attached to the Board of Trade, as also those colours 
Du which the colour-blind would most probably match 
them 

There are several of the recommerdations which are 
especially valuable , for instance, tha: one by which the 
test should only be 1fitrusted to examiners certified as com- 
petenteto conduct the &aminatiofis— itis obvious that to 
have an efficfent examination, not only should the test be 
efficient, but also the examiner We have heard of a rail- 
way foreman being armed with a variegated bunch of 
wools, and 1nsisting on candidates for employment naming 
them, and rejecting those who failed to give the name 
which he considered sfould be given Such a test by 
such an examine: 1s evidently useless and crue] The 
rfeht of appeal by the rejected candidates 1s also whole- 
some, though it will probablyebe vezy rarely exergised , 
amd as the fr8unal to whom such qn appeal can be* 
carried 1s Zn expert, we may be certain that substantial 
justice wal be,meted ouf ‘ 

The whole report is valuable, Wæ the labou: will be 
thyown away unless legislative measures are taken to 
render it effective It is no use telling’gail@ays what they 
ought {o do,Sbut enly what they zz: do, in such examina- 
ons as gre in question The subject of colour visi8n is 
one which 1s eo opem to fads that the public require 
to be safeguaxded from @Adistg ete might happen to 
have ear of Boirds ef Directoeg or general managars * 
fog this reasongwe hope that reagonable"legislative, actyon' 
may be taken ‘within a reasonable time 
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THE GREAT EARTHQUAKE,IN JAPAN, 1891! 


. 
HILE the occufrence df a*gfeat earthquake in a 
district intersected by railways, and traversed b 

telegraph wires, bring$ forcibly before the mind—ever of 
the most casuaľ reader of newspaper reports—the awful 
and destructive results of such a catastrophe, the scientific 
man cannot fail to note that it 1s unfer such conditions 
as these the best opportunities will be fgund for obtaifing 
the necessary data upon which to reason, concerning 
these terrible and still little undeistgod movements of 
the eargh’s crust In connection with the Sessmological 
Society of Japan, a system of reporting the times and 
chief features of earthquake-shoeks has been for some 
years in successful operation, and all station-masters 
and Post Office agents are required to transmit their 
records to a central office, the elegtrical contro] of the 
clocks of course giving these reports a value wluch they 
would not otherwise possess 

Two considerable earthquakes in *recent years have 
occurred in areas where it was possible to obtain a great 
mass of accuratéÉ time and other observations, and 
these can scarcely fail to be of great value to the seismo- 
logist The terrible earthquake of Charleston, on August 
31, 1886, was felt over a great part of the United States , 
and at the railway stations, post offices, and other places 
where the accurate time was kept, many valuable obser- 
vations were made The vast mass of material collected 
has been dealt with by Prof Simon Newcomb and 
Captain C E Dutton, and from the Report published by 
the United States Geological Survey, some remarkable 
andstriking conclusions regarding therate of movement of 
earthquake waves would appear to have beenestablished 
The Gifu o Ai-Gi earthquake of October 1891 has 
yielded data which the able seismologists of Japan may 
be trusted to make the fullest use of, when sufficient time 
has elapsed for the comparison and discussion of the 
reports 

As a preliminary notice and striking memorial of the 
catastrophe, the beautiful volume now before us will be 
gladly welcomed The book consists of twenty-nine 
permanent photographic plates, printed on excellent 
paper, and forty-six pages ofeletterpress The energetic, 
authors of the book were on fhe scene of the earthquake 
immediately after its occurrence, and all the plates, 
except three, are reproductions of photographs taken 
by Prof Burton for the Irgperial University It 1s 
difficult to realize that the collection of the materials for 
this handsome book, with the execution. of 1ts luxurious 
typography, illustrations, and binding havesbefn all com- 
pleted within the short space of two months,“and it says 
much for the enterprise and agtivity of the Japanese 
publishers, as well as of the authois,¢hat such a resul? 
should have been possible 

One of the most striking effects pf the Charleston 
earthquake, as described in Captain Duttog’s report, was 
the twisting laterally of the permanent way on railway 
lines ,On*Plate x of the work before us a similar 
serpente twisting of theerailway, suggesting a pesma- 
nent compression in fhe line of the rails, 1s shown to 
have been effected, and the photogiaph cogstitutes a 
beautify] permanent record of the result “Still more 
striking Are the phenomena displayed at some of the 
railwayebridges, especially that of Nagara Gawa, which 
is very fully ilystrated in Plafes axie XXU}, XXIV, 
xxv, ande xxvi Our ilhfstrawon is a reproduction of 
one of thase plates Not only have the latéice-werk sec- 
tions of the biidge been snapped asunder, but the great 
tubglar piers have been thrusfthrough the floor on which 


thérailway lenes are laid, these, latter Béing forced up in 
* os e . 

ut The Great Earthquake 1a Japan." By John Milne, FR S, Professor 
8f Mining and Geology, atid W` K Byrton, C E , Professor of Sanitary En- 
gineering, Imperial M Aver of Japan With Plates by gk Ogawa 
(Yokohama, Japan * Crawford and Co London E Stanford, 1892) 
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Mang of these photographs te], inci- 
dentally, a yer% sad story of the loss and suffering 
endured by the people of the district. 

In the Short descriptive remarksywhich accompany the 
plates,eProf. Milne"has succeeded in giving us much 
EC information concerning the earthquake. The 

ig: plain is sRuated about the centre pf the Japanese 
Empire, and cgiftists of a thick alluvial'deposit resting on 6 
metamorphic rocks, the district being highly cultivated | 
and, thigkly populated. The severely shaken district, in 
which complete dgstruction of buildings and engineering 
works occuged, measured 4200 square miles, but the 
effects were felt ower an area of 92,000 square miles ; and 
ten thousand pé@ople lost their lives, while fifteen thousand 

. 


were wounded. The eafthquake is believed tg have 
originated jn ye Mino Mountains; but it was in the soft 
alluvial plajn adjoining that the earth-movements were 
most severely felt. The district thus violently affected 
&upported a population 8f about 800 to the square mile. 
Earthquakes havé been recorded as occurring in this 
area, which lies quite away from any volcanic centres, | 
in 1826, in 1827, if 1859, and in 1880; and during the 
last ten centies there haye been many terrible cåta- | 
strophes affecting this area which are nogced in the | 
Japanese records. x * 

We look forward with muci? interest to the pfblication 
of the full account of this destsuctive, and in many 
respects retgarkable, display of seismic energy, which is 
promised to us by the Pr®fessors of the Impeyi@l Uni- 


versity of Japan. . J. W.J. 9 
= ELEYE ———— 1 ws 
$.. o . " . 
ĻHE ROYAL SÓCIETY SELECTED 
CANDIDATES. 


REE following fifteen ¢andidates were selectedęon 

Thursday @fst (May 5) by the Councilef the R&al 

Society to be recommeendtd for elect&m nto the Sfcigty. 

The ballot will take place on June, 3t 4 p.m. We prim, 
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with the name of each candidate the statement of his 


e qualifications. * e 


. 
ROBERT YOUNG ARMSTRONG, Ligut.-Colonel RE. 


From 1870 to 1875 was Assistant Instructot in Submarine 
Mining and Electricity, and from 1875 fb 1982 was In$tractor. 
From 1884 to the present date, Inspector of Submarine De- 
fences of the United Kjngdom, Military Ports, and Coaling 
Stations. From June 1883 to December 1888, advifer to the 
Board of Trade in electrical matters connected with thg Electric 
Lighting Acts. Was connected with the development of the 
present apparatus and electrical and mechanical processes em: 
ployed in submarine mining, and with the compilation of the 
army instructional books and methods on electricity and sub» 
marine mining since 1870. Distinguished ae an electrical 





engineer. It may be said that the present satisfactory state of 
defensive torpedo warfare in this country is very largely, due to 
his ability and energy. bd 


. 
FRANK EVERS BEDDARD, M.A. (Oxon.),* 


Lecturer on Comparative Anatomy, Guy's Hospital. Prosegtor 
to the Zoological Society. Author of the following papers :— 
“ Report on the Isopoda, collected by H.M.S. CA4/emger" 
(Parts xxxii, xlviii.); ** Nephridia of Acanthodrilus and of 
Perichzeta ” (Proc. Roy. Soc., 1886687); ''Structure of Mega- 
scolea” (Trans. RoySSoc. Edin., 1883) ; *' Minute Anatomy of 
the Ovary of Echidna”; *'Subdivision of the @elom in Birds 
and Reptiles" (Proc. Zool. °Soc., 1886-88); °‘ Visceral and 
Musciglar Angtomy of Scopu®” @¢idid., 1885); ¿f Anatomy of 
various little-known, Types of Birds” (idid.) With other papds 
on Comparative Anatomy in Ann. avd Mag. N&. Hist., Lois, 
and Quart. Journ. Micrgs. Sci. ° 2 49 
. 


JOHN AMBROS FLEMING, M.A. (Camb.), 


D.Sc. (Lond.).@ Pgofessor of Electrical Engineering in Uni- 
versity College, Londof. Late Fellow of 3. John’s College, 
Cambridge. 
time Demonstrator ifAgplied Mechagics in jhe Urftversity of 
Cambridge. * &uthor, qf ethe follewing papers, among others :— 
& The Polarisation ER@rodes@in Wawr efrecs from Air" 


| {Pr8c? Phys. Soce, 18747; “A New Form „of Resistance* 
. . . °¢@ * . 
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Fellow of Umversity *Coyege, London. **Somde 
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Balance” (Prof. Phys. Soc, 1880); “On the Characteristic 
Curves and Susfacet of Incandescent Lamps” ; ‘* On Molecular 
Shadews in*"Incandescent Lamps” ;. ** On the Use of Daniell’s 
Cell as a Standard of €lectromotive Force" ; aud ‘‘ Problems 
in the Distribition of Electric Currents in Networks of 
Conductors " (Prog .PRys. Soc., 1885) ; “On the Necessity for 
a NationaleStandardising Laboratory for Electrica! Instru- 
ments" (Proc. Inst. Elect, Engs., 1885); “A Design for a 
Standard “of Electrical Resistance” (Proc. Phys. Soc., 1889) ; 
trodes at different 
Temperatures in Air and in High Vacua" (Proc. Roy. Soc., 
1889); “On Some Effects of Alternating Current Flow in 
Circuits having Capacity and Self-induction ^ (Proc. Inst. Elect. 
Engs., 1891). Delivered Friday Evening Discourses at the 
Royal Institution in 1890-91. Author of '' Short Lectures to 


Transformer in Theory and Practice.” 


CLEMENT LE Neve Fost&r, D.Sc. (Lond.), 


F.G.S.,. Professor of Mining in the Royal College of Science, 
and H.M, Inspector of Mines. A.R.S.M. He is distinguished 


“for his knowledge of mining in its various scientific aspects ; | 


-candis the author of numerous papers bearing on Geology, 


England and Wales, 


Mineralogy, and Mine-engineering. He has carried on explora- 
tions and mining works in Italy, Egypt, and Venezuela, and 
was for some years a Member of the Geological Survey of 
in connection with which he made 
important discoveries bearing oa the question of the denudation 
ofthe Weald. His papers are published ig the Journals of the 
Geological and Statistical Societies, and other journals. 


Hans Gapow, Ph.D, (Jena), 


Hon. M.A. Cantab. Strickland Curator and Lecturer on the 
Advanced Morphology of Vertebrata in the University of 
Cambridge. A naturalized British subject, engaged in research 
in Animal Morphology. Author of Versuch einer vergleichenden 
Anatomie des Verdauungssystemes der Vögel” (Inaugural 
Dissertation, /enaische  Zeitschr., xiii, 1879):  '' Zur 
vergleichenden Anatomie der M usculatur der Beckens und der 
hinteren Gliedmasse der Ratiue" (4to, Jena, 1880, 5 plates); 
© Untersuchungen über die Bauchmuskeln der Krokodile, 
Eidechsen und Schildkriten” (Morphol. Jahré., vii, p. 57): 
“ Beiträge zur Myologie der hinteren Extremität der Reptilien bi 
(ibid., p. 329); 
(Journ. of Anat., 1882, p. 493); '' Catalogue of Birds in the 
British Museum " (vol, viii, and ix.); “On the Colours of 
Feathers as affected by their Structure" (Zool, Soc. Proc., 1882, 
p. 409); “ Oa the Reproduction of the Carapace in Tortoises " 
(Journ. of Anai, 1886, 220); “On the Cloaca and 
Copulatory Organs of Amniota" (Phil. Trans. 1887); 
the Modifications of the First and Second Visceral Arches, with 
Especial Reference to the Homologies of the Auditory Ossicles " 
(Phil. Trans., 1888) ; Volume '' Aves ” in Bronn’s ** Klassen und 
Ordnungen des Theirreichs" (in publicatior). Conjointly 
with Dj. Gaskell :—'' On the Anatomy of the Cardiac Nerves 
in certain Cold-bloodéfl Vertebrates " (Journ. af Physiol, v.) 3 


P. 


**Sucteyial Apparatus of the Tenu&rostres (1833); ''On the | 


‘Anatomical Defferences in the Three Kinds of Rhea” (1885) ; 
£ On some Points in the Anatomy of Pterocles arenarins, with 
remarks on its Systematic Position (1882). — '' Introduction to 
the Osteblogy of the Mammalia," by W. H. Flower, E.R.S, 
third edition revised with the assistance of Hans Gadow (1885). 


. A 
ROBERT GIFFEN, LL.D.&Glasz.), 


. EN e 
© Asistant Seergjary (Commercial Department) Board of Trade. 


"Author of ‘ Stock Exchange Securities : 


Me rs 
tion; Corn Avefages, dy. 


an Essay on General 
(1878) p ' Esfhys ing 


” 


(uses of Fluttugtion of their Price 
Finance," sstserie: (1879), and series (1885); “The Growth 
of Capital, (1889) ; also Of numerous papers communicated to 
the Britifh Asseciation, Statistical Society, Baskers' Institute, 
&c. As head of the Statistical Department of the Board of 
Tmde (since incorporated with the Commercial Department) 
has béen examined by Royal Commissions and Parliamentary or 
Treagury Co@imitt@es on tbe following #ibjects ‘among others) : 
-Deprecia{jon of Silver @1876); Hall Marking; Wine D@ties ; 
‘Agricultural Depression @ Trade Deprgssfon ; Stock Exchange : 
“Gold and Silver; Channel Qufinel ; Fenggation fid. Immigra- 

Pen y attention to the 
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theory and practice of the use of Index Numbers in the stag of 
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? four editions; and of ‘‘ The Alternate Current | 


* Observations on Comparative Myology" | 


* On | 
; 1886-90. 
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| Thdmes Gold Field (Government Report, 1869869) ;. 5 Sk 


| ** Birdseinha 
| Perifatife eV. 


co 
i e H 
DECEPTUM EE 





Tay 


EE cinta 


rices and their history, and first invented and used the plan of 
4n Index Number of a purely objectjve and *,0t, an arbitrary 
character, especially one based on the actual pro ostion of the 
different articles of Import and Egpot to the tojal. Has 
explained with regard to* numerus beanehes of statistics, such 
as imports and exports, the condition and nature of the data, 
and the way in which th&y can be used inepgblic discussions 
Has also explained.in numerous papers tbg way in wht&h 
common statistics can be used in stating and" selving problems 
for the politician, e.g. statistics of the grewth of population, of 
the growth of incomes and capital. Has also given attqptiog to 
the problems relating to the incidence of tagation, upon w ich 
several papers are included in the ‘‘ Essays in Finagice.” Author 
of numerous official reports, including repos on wages, prices 
of imporés and exports, emigration, &c. eo 0 


FRANCIS GOTCH, SL R.C.S., 


B.A., B.Sc, (Lond.), Hon. M. A. (Oxon.), Has made researches, ; 
of value into the physiology of the nervous system, and is the 
author of the following papers:—''On the  Electromotive .. 


“+¢ On the Electrical 
erson, F.R.S. 


1887, B., p. 487, and 1888, B., p. 329) ;. 
Organ of the Skate," with Dr. Burdon Sand 
(Journ. of Physiol., vol. ix., p. 137, and vol x p. 259). On 
the Electromotive Ghanges in the Mammalian Spipal Cord 
following Electrical Excitation of the Cortex: Cerebri,” with 
Prof. Horsley, F.R.S. (Roy. Soc. Proc, vol. xlv., p. 18); a8 
well as of other shorter papers on similar subjects ud 


WILLIAM ABBOTT HERDMAN, D.Sc. Er 
F.R.S.E., P.L.S. Professor of Natural History in University 
College, Liverpool... Distinguished as a Zoologist, and especially 
for researches into the structure and relations of the Tuni 
Author of the following, among-t. other <p! Repo 
the Tunicata of the “Zallenger Exped 
and Til. (Challenger ept., Zool. vo 















RE, 
-M.LSS 
Cor. du Mus. d' Hist, Nat. Paris, Cor. Mem, hwy.*Soc. Tas., 
Hon. Mem. Roy. Sec. N.S.W.. Cor. Acad. Nat, ci. Philad., 
Cor. Ornith. Ver. Wien., Cor. K. K Geol. Reichsanst. “Wien, 
Author of numerous reports, papers, &c., pyblisied by ie Neye 
Zealand Government, the Geological and Zoological Societies, 


> ; 
FREDERICK WOLLASTON WurTron, Captain, 








the New Zealand Institute, &c., and in the Pail, Mag, Amongst 
ofthe 
h 


them are :—‘‘ Fishes of New Zealand,” 18923 4 Geology. 





of New Zealand ^ (Quart. Journ, Geol. S ; 
ing the Southern Ocean" (/dés, 1865); **On. 
Vealandig?; ‘Oa, the Structure. of Ampio la 
avellana”; ** Origin of the Fauna and Flora of New: ealand "' 
(Ann. and Mags Nat. Hist.) ; ‘Eruptive Rocks of New Zea- 
land," Qscilletions of the Earth's Surface (Aust. Assoc. Advi. 
Sci., 18894% “On Dimensions of Dinornis Bones" (Trans. N. 
Z. lfst.y: ‘New ‘Zealand Land Shells"; ** Revision of the 
Lan® Mollusta of New Zealand " (ibd, vol xvi). Author of 
a Class-book @f Gtology, end of ZoologicM | Exercises for 
Students ih New Zealand. Autfor of eleven papers in Proc. 
Linn. SocN.S.W. Hag done much valuable work fin other 
ways for the advancement of sciegce in New Zealand. 
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- JOHN JOLY 


_@ è 
Assistant to the Peoféssor of Civil t 
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* variation of specific heatgat constant volume of various gates 
with density , (2)8Iohte m the Granites of Leinster& (c) a 
heterogeneous Beryl Felspar mineral, (d) the reversal of O/d- 
hamia antigua and pada impressions in the Slates of Bray 
Head Js the author, amougsteo.her papers, of the following 
—‘** On the direct experimental determination of Specific Heats 
of*Gases at Constant Volume ” (Proc Roy Soc, vol xlvi , in 
absMact, recommended fo. Phil Trans), ** Op the Method of 
Condensation rec Mlorimenry?? (Proc Roy Soc, vols xlv and 
xlvn ), ‘On the Spegfic Heats of Minerals” (2éed,, vol xh), 
** Oksei tions of Spark Discharge over Surfaces of Dielectrics” 
(G4 vol xlvn ), ‘@On the Volcanic Ash of Krakatoa” (Proc 
Roy Dubl Se, vol 1v) Has invented (a) the Method of 
Steam Calorimetry (Jrans and Proc Roy Soc , as above), (4) 
a Diffusion Bhotometer (Ph? Mag, July 1888) , (c) a Hydro- 
static Balance (z2zd , Sept 1888) , (d) ap Instrument for measur- 
ing Melting and Boiling Points of Solids, &c , up to a very 
high temperature (NATURE, vol xxxii , and /udustries, vol vi ), 
(e) a Method of measuring the Density of a Gas (Pha? Mag , vol 
xxx ), (/) a Method of reading Distant. Meteorological Instru- 
ments (Proc Roy Dubl Soc, vol iv), (9g) a Method of 
measuring Specific Gravities of Minute Quantities of Porous and 
other Solids (Pel Mag , July 1888 


e JOSEPH LARMOR, MA, 


D.Sc Fellow of St John's College, Cambridge — University 
and College Lecturer in Mathematics Senior Wrangler, 1880 
Formerly Professor of Mathematics Queen's College, Galway 
Fellow of the Royal University of Lieland Examiner in 
Mathematics at the University of London Author of the 
following papers —‘‘ Application of Generalized Space Co- 
ordinates, Potentials, and Isotropic Elasticity” (Tians Camb 
Phil Soc, vol xiv), ‘Least Action" (Proc Lond Math 
Soc, vol xv), "Flow of Electricity 1n. Linear Conductors 
(2024 , vol xvi), “Characteristics of an Asymmetric Optical 
Combination " (22:2 , vol xx ) , ** Electro-magnetic Induction in 
Conducting Sheets and Solid Bodies" (Pa? Mag , 1884) , and 


other papers on Pure and Applied Mathematics 
. 
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* Louis C MIALL, 


Professor of Biology in the Yorkshire College Prof Miall has 
published the following papers and books —Reports on 
Labyrinthodonts (Rep Brit. Assoc , 1873-74) the first. trans- 
lated as introduction to S Anton Fritsch’s ‘‘ Fauna der Perm- 
formation Bohmens" , Fossil Teeth of Ceratodus (Palzmont 
Indica), Sirenoid and Crassopterygian Ganoids, Part I (Palaeont 
Soc), papers on Labyrinthodonts, Rhizodus, Ctenodus, and 

» Megalichthys(Quart Journ G@ol Soc) Studies in Comparative 
Anatomy I Skull of Crocdüile, II Anatomy of the Indian 
Elephant (jointly with F Greenwood), IIT The Cockroach 
QGointly with H Denny), Vertebrate Paleontology in Geol 
Record (Snb-edito:) In 1845 received the Wollaston Donation 
from the Geological Society * 


» BENJAMIN NEVE PEACH, 


FRSE,eF GS District Surveyor of the Ge logical Survey 
of Scotland Past President of the Physical Society of Edinburgh 
e Recipient of the Wollasfon Donation Fund of the Geological 
Society in 1887 °¥For thirty years actively engaged on the 
Geological Survey, during which time he has mapped many of 
the most complicated districts of Scotland Has charge of the 
surveying of thë: North-West Highlands, and has taken the leading 
part in unravelling the remarkable structural complications of 
that region Author of various papers on palazostological sub- 
je@s —'' On some New Crustageans from the sLoweg’ Carboni 
ferous Rocks of Eskdale and Liddesdale” (Trans Roy Soc 
Edin , ol xxx sep 73), "On sote new, species of Fossil 
Scorpions'efrom the Carboniferous Rocks of Scotland” (Gård , 
P 399), “Further Resefrches among the Ceystacea and 
Arachnida of the Carboniferous Rocks ofethe Scottish Borderg’ 
Gård, p 511), “On some Fossil Myriapods from the ower 
Old Red Sa#dstone hi Forfarspire” (Peoc Roy Phys Soc 
Edin, vol $u p 179) ont author with Mr @ Horne of 
many Papers M stratigraphical and physical geologygincluding — 
“The Glaciation of the Shetland Isles" (Quart Journ Geol 
Soc, vol xxxv p 778), 9''The Glaciation of the Orkney 
Islands" (2:2 ,@B1 xxxvi p 648), “The Old Red Sanfistone 
of Shetlands’ (Próc eRoy* Phys SocesEdin , vol v p 30), 
+t The Glagiation of Caithness” (2222 , vol Vr p 316), 
WO. 1176, voL 46] >° 
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| Distinguished as a Physiologist 
| France (Prix de Physiologie Expérimentale) 
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port on tffe Geology of the North-West of Sutlferland" (NA1URE, 
vol xxxi p 31), ''The Old Red Sandstone Velcanic Rocks 
ef Shetland” (Trans Roy Soc Edin, vole xxu p 539); 
t Report on the Recent Work of the Geological Smeey in, the 
North-West Highlands of Scotland, base@ on the Field Maps 
of B N Peach, J Horne, W Gunn,C T Cloagh, L Hinx- 
man, and H M Cadell” (Quart Journ Geol Soc, voh xliv 
P 378) ° 
e 


ALEXANDER PEDLER, ° 

FCS, FIC, Fellow of the University of Calcutta , Professor 
of Chemistry, Presidency College, Calcutta, Meteogological 
Reporter to the Government of Bengal, and Curator of the 
Bengal Government Museum at Calcutta Author of papers on 
** An Isomeuic Modification of Valenc Acid,” ** Calcutta Coal 
Gas,” ** Tne Use of the Radiometer as a Photometer,” ‘‘ Cobra 
Poison," ** The Past and Present Water Supplieseof Calcutta," 
* Technical Education for Bengal," ** The Fala Point Cyclone 
of September 22, 1885," published tn the Proc Roy Soc, the 
Journ Chem, Soc, the Joum Asiat Soc Beng , and elsewhere 


Avcustus D WALIER, MD, 

Lecturer on Physiology at St Mary’s Hospital Medical School 
Lauréat de l'Institut. de 
Contributions to 
the Royal Society —'' On the Influence of the Galvanic Cur- 
rent on the Excitability of the Motor Nerves of Man” (with 
Dr de Watteville, Phil Trans , 1882), **On the Influence of 
the Galvanic Current on the Excitability of the Sensory Nerves 
of Man" (Roy Soc Pioc, 1882), “On the Action of the 
Excised Mammalian® Heart” (with Dr Reid, Phil Trans, 
1887), ‘On the Electromotive Changes connected with the 
Beat of the Mammalian Heart ’ (Phil Trans, 1889) Con- 
tiibutions to the Journal of Phystology —‘‘On the Rate of 
Propagation of the Arterial Pulse Wave” (vol 1, 1880), “A 
Demonstration ın Man of Electiomotive Changes accompanying 
the Heart's Beat" (vol vir, 1887) Contributions to other 
journals, English and foreign —''Die Spannungen in den 
Vorhofen des Herzens" (Areh f Anat u Phystol , 1878), 
"On Muscular Spasms known as Tendon RefleX" (Bran, 
1880), “ Nouvelles Expériences sur les Phénomenes nommés 
Réflexes tendineux " (with Dr Prévost, Rey Aféd de la Suisse 
Romande, 1881) , *' Surla Contraction de l'Ouverture " (Xourn 
de Physiol , 1882), &c 
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Tuc Council of the British Association for the Advancement 
of Science have nominated Dr J S Burdon Sanderson, FRS, 
Waynflete Professor of Physiology in the University of Oxford, 
President for the meeting of the Assoctation which will be held 
next year at Nottingham Dr Sanderson has accepted the 
nomination 


Tue Gold Medal of the Linnean Society has this year been 
awarded by the Council to Dr Alfred Russel Wallace for his 
important contributions td the literatfire of zoology Tae medal 
will be presented at the forthcoming anniversarf meeting of the 
Linnean Society, to be held at Burlington House one the 
24th inst 


WE regret to have to record the death of the illustrious 
chemist, August Wilhelm Hofmann He died on May 5 
Piof Hofmann wa$ well known in England,ewhere he spent 
many of his best years oå Liebig’s recomm€ndation he was 
appointed w 1848 Superintenfent of the, Royal College of 
Chemistry, in Léndon This institution, which. made gitat 
piogress under his cafe, was m 1353 merged in the Royal 
School of Mines a& ifie Chemical Sec.ion® He became a 
Warden of the Royal Mfht in 1855 In 1864 he accepted the 
chair of chem@ry af Bonn, and in the following year he was called 
to Beilin, where he spent the rey of hi@life @s Pgofessor of 
Chemistry He mage many contributions to the annalen dh. 
Chemie, woe the d indsactions, of the Chemical Society, and 
to the Philosophital Pmunsacténs ot he Roygl® Society, of 
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which latter institution he was made a Fellow in*18s1, in 
recognition of his services to science In 1854 he was awarded 
a Royal Mgd& for his “‘ Memoirs on the Molecular Constitutio 
of the Organic Basesg’ Some of his discoveries led to industrial 
results of the baghest importance, The high respect in which 
Prof Hofmann wgs Ifeld in Germany was shown at his funeral, 
which tool# place on Monday It was very largely attended, 
and, accgrding to the Berlin correspondent of the Standard, 
‘was in all respects worthy of a prince of science” The 
correspofdent says —‘ The Empress Frederick, immediately 
on receiving the news of the Professor’s death, telegraphed to 
his widow, ‘My deepest sympathy in your great, your irre- 
parable loss I am deeply shocked by the quite unexpected 
news of your*dear husband's death’ Her Imperial Majesty 
sent a splendid laurel wreath bearing her initials, to be placed 
on the coffin, and a Court Chamberlgin represented Her Majesty 
atthe funeral The Minister of Education and numerous officials 
of his Department, all the members of the Berlin Academy, and 
almost all the professors and students of the University, accom- 
panied the funeral procession to the cemetery ” 


WE regret also to have to announce the death of Dr James 
Thomson, F R S, Emeritus Professor of Civil Engineering in 
the University of Glasgow, Lord Kelvin's brother Dr Thomson 
died on Sunday last He was seventy years of age 


THERE are vacancies for zoological studéhts at the Cambridge 
University’s tables in the Zoological Station at Naples, and in the 
Marine Biological Society’s Laboratory at Plymouth Applica- 
tions are to be sent to Prof Newton, Chairman of the Special 
Board for Biology and Geology, by May 30 


GENERAL Isaac T WISTER, President of the Philadelphia 
Academy of Sciences, has placed in the hands of trustees for the 
benefit of the University of Pennsylvania, 100,000 dollars for 
the erection of a Museum with laboratories, to contain the 
Wister and Horner Museum of Human and Comparative 
Anatomy He has also given an endowment of 3000 dollars a 
year for the maintenance of a curator, whose occupation shall 
consist largely of original research 


WE referred la‘ely to the interesting Horticultural Exhibition 
for which preparations were being made at Earl’s Court The 
Exhibition was formally opened on Saturday last by the Duke of 
Connaught, and promises to be a great success 


A GERMAN scientific expedition under Dr Erch von 
Drygalski started from Copenhagen for West Greenland on 
Mayı Dr von Drygalsk is accompanied by Dr H Stade, the 
meteorologist, and Dr E Vanhoffen, the zoologist They were 
to make in the first ingtance for Umanak Fjord They do not 
mtend tg return until the autumn of 1893 


WE are glad to welcome a third edition of Clerk Maxwell’s 
great ‘‘ Treatise on Electricity and Magnetism” (Clarendon 
Press) The task of seeing the proofs through the press could 
not be undertaken by Mr W D Niven, who had charge of 
the second edition , so the duty has been fulfilled by Prof J J 
Thomson, who, we need scarcely ay Mas done his work 
admirably Twenty years have passed since the work was 
written, and during that timegthe sciences of electricity and 
magnetism—thahk# in part to the influence exerted by this 
treatise—have *made rapideprogress Prof Thomson explains 
that whenelf began to prepare the present edition he intended 
to give in foot-notes some account of ghe ‘advances made since 
the publication of the first edition, not only becayse he thought 
it might be o serygce to students, but @e&use all recent ın- 
vestigamefis have tended t8 confirm in the most remarkable 
way Maxwli's views e soon found, fowever, that if this 
intention were carried eut the Book would be disfigured by a 


disproportionate feast of oot-nges His notes have af- 
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Shinty been thrown mto a slightly more consecutive form, 
and wif be published separately A few foft ngtes relating to 
isclated points which could be dealt with brie&y are given 
Prof Thomson has adjed something in explanafion of the 
argument in those passages ın which he has foundrom his 
experience as a teaches that nearly all stydents find consider- 
able difficulties (He has also attempted tg verify the reSults 
which Maxwell gives without proof He has nt 1n all instances 
succeeded in ariiving at Maxwell’s resulte, and in such cases he 
has indicated the difference ın a foot-note ^ Maxwell® mé@thod 
of determining the self-induction of a coil 1s reppinted from his 

paper on the dynamical theory of the electgo-magnetic field 


AT the time of our last issue, an anticyclone fay over the 
whole of the British Islands and part of the Atlantic, with north 
and north-east winds of some force, under the influence of a de- 
pression existing over North Germany Daily temperatures were, 
generally, considerably below the normal values , slight snow 
fell on the south coast on the morning of the 6th, amd the grass 
thermometer fell as low as 18° on that might in London The 
anticyclone afterwards moved southwards, while a depression, 
which had set in a$ the northern stations, spread taavards the 
North Sea, the winds shifted to west and north-west, and 
temperatures gradually increased, the maxima exceeded 60° 
over the inland parts of England on Sunday, and even reached 
70° at several stations on Monday, with fine weather generally 
The amount of rainfall 1s considerably below the average The 
Weekly Weather Report for Saturday last shows that the 
deficiency, since January 3, amounts to 7 7 inches in the 
west of Scotland and to 5 3 inches in the south-west of 
England Dung the last few days this country has again been 
under the influence of an anticyclone, with fine, warm weather 
generally 


e 

Tue Pilot Chart of the North Atlantic Cean, in tts review of 
weather during April, says that the storms on the Atlantic, like 
those of the preceding month, were confined almost entirely to 
the American coast and the western part of the ocean, and they 
again followed somewhat abnormal northerly tracks Two of 
the most severe storms whose tracks are plotted on the chart, 
occurred during the last few days of March During the first 
week of April, pleasant anticyclogic weather prevailed along the 
American coast south of Hatterasp but two severe storms moved * 
eastward over Labiador on the 3rd and 6th respectively, the first 
of which was followed by a storm of slight energy that formed 
south of Cape Race on the 4th? and the second by one that 
reached Hatteras from mland the morning of the 8th, but 
neither df these, nor those of the 9th to 11th, and 15fh to 16th, 
along the Nova Scotia coast, were at all severe e The only 
remaining storms of any noteworthy severity, so far as indicated 
by data received at the office of the®Pilot Chart up to date ofe 
publication, were those that originated between the Grand 
Banks and Bermuda on the 13th and 18th respectively The 
track, of a depression of considerable energy is§jindicated near 
the Azores on the 6th, 7th, and 8th, and another, but of shght 
energy oply, % the English Channel on the 15th and 16th 
The perstent Anticyclonjc weather over the British Isles @nd 
Central Europe during thg last week of March and the éirst half 
of April, may be’ said to have turned to ‘the nowhward the 
storms tlmt, éotmed over the ocean?and it seems probable that 
the persistent northerly winds thus caused off Labrador and 
Newféundlande helped along the ice tleat 1s noy working its 
way southward off the'Grand Banks, Fog has beer reported in 
increasing qgantities, also, and it will continue toeincrease until 


midsummer 
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W€ note the publication of two new monthly meteorological 
bulletins&or Russia, which are issued®neagly Sloselyeup to date, 


. ize By Prof A Klóssoyske, Odessa, with Russian apd German 
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next, and by Ptof P Brouhof, Kief, in Russian, with a few 
notes m Fyefch — BotM bulletins contam observations taken 
three times daily, with daily 2nd moftthly means, while the 
Odessa publication contains monthly rainfall values, and maxi- 
muneand minimun$ femperatures for aSout a hundred stations 
m South-West Rys% The Kieff observatidns’are preceded by 
some remarks (1n Russian only) on the temperature and density 
of snow aj various depths 


A REMARKASLE aurora borealis was seen at Moscow during 
the night of Aprl g6-27 It began at Ir 50 pm with 
a dark segmfnt ffinged by a bright border, the summit of 
which stood a few degrees to the west of the meridian Bright 
rays were projected to the® constellations of Auriga, Perseus, 
and Cassiopoeia, while the longest rays reached the Pole star 
It attained its maximum at 11 56, but four minutes later it 
began to dig away, no trices of it being seen at 12 15 am At 
2am three beams of light appeared agaih for a few seconds 
It 1s worthy of note that on April 26 a large accumulation of 
sun-spots yas observed at Moscow , 1t consisted of ten groups 
of spots It may also be added that another aurora borealis, 
much brighter than the above, was seen at Moscow on March 
I2, at4am It lasted for nearly half an hour 


ALL who have occasion to use the magic lantern will be 
interested in the fact that a lantern may now be seen at the 
Crystal Palace finely illuminated by the arc-light This 
instrument was designed by Mr T C Hepworth, F CS, who 
uses it to illustrate lecture entertainments ın connection with 
the Crystal Palace Electrical Exhibition The lamp employed is 
the Brockie-Pell, which has been modified by Messrs Newton 
to makeit more suitable for the particular work required It 
gives a pure white ligpt, and its brilliance 1s said to be several 
times that of the lime-light The electric arc ight has before 
been applied to lantern projection, but it 1s claimed that the 
Crystal Palace lantern is on quite an unprecedented scale 


M MESDRAN, of Paris, sends us a prospectus, in which he 
sets forth the merits of a machine he has invented for the proper 
boiling of eggs Hitherto, ıt seems, mankind have boiled eggs 
9n a wholly false principle W Mesdran claims that he has 
solved the problem, and that Éis 1nvention ıs nothing short of 
“a revelation both from the hygienic and the gastronomic 
point of view”? The invention has been patented in England 


AN interesting trace of PajZohthic man has lately been dis- 
covered in Hermann’s Cave in the Harz Excavatiogs were 
being carried om in the cave, under the superintendence of Herr 
Grabowsky,“when a flint which had all the appearance of having 
deen fashioned into the foem of a kmfe was found among the 
remains of reindeer*and other glacial or Arctic animals The 
object could not have been brought into the cave by non-human 
means, as flint 3s no? found anywhere in the neighbourhood A 
paragraph on é. subject appears in the current numbét of 
Globus, the editor of which appends a note to the effect that the 
finte(which lay before him as hg wrote) has undoupigdly been 
artificially worked into its present shape 


Dr DAtweL G “Brinton has issued an intresting pamph- 
let, in which he urges the claims of anthropologyegs & branch 
of University education He gives an @ccount of the aim? 
and methods of the #ience, and then sketch€s a g@neral 
scheme of anthropological ginstfuction "pr? Brpton would 
begin wéth leaures on somatology, gncludmg intemal somato- 
logy, external somatology, psychology, and developmental and 
comparative somatglogy Then would comé ethnology, con- 
nection with yhush he woujd deal with socioloky, technofogy, 
religion, linguistics, fnd folk-lore nder ethnography he 
would discuss the origin and sybdivisiong of gaces , and archzae- 


logy he Would divide into ‘‘ general” amd ‘‘special,” Labora- 
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tory work would include (in the physical lab@ratoey) such tasks 
as the comparing and identifying of bones, the me&suring of 
skulls, &c , and (in the technologicay labSratory) the study of 
stone and metal implements, textile materials, &c There 
would also be library work and field worl® Stugents who 
night wish to obtain an agequate notion of the science would 
have to attend a course of thirty or forty lectures, and give twice 
as many hours to laboratory work That would be the mini- 
mum amount of study Those who might deste to instruct 
others, or to prepare for independent research, would devote to 
the science tne greater part of their time during two or three 
years . 


THE structure of the cells of Bacteria continues to occupy the 
attention of biologists, and & communication on the subject to 
the St Petersburg Society of Naturalists (Memoirs, vol XX1, 
Botany, by W K Wahrhch, ıs worthy of notice Careful 
study of several species of Bacteria has led the author to 
the conclusion that only two substances are to be de- 
tected 1n the cell—chromatin, and limn, which surrounds the 
former  Tne leading partin the formation of spores belongs 
to chromatin, which 1s used entirely for this purpose, while the 
lının substance ıs used for the formation of the exosporium As 
to the involutional forms, the author can only confirm the 
opinions of De Bary, Nagel, and Buchner as to their being 
representative of a pathological state, or of a degeneration of 
the cell, chromatin disappears in such cells, and two or three 
vacuoles appear in their linin part The bacterial cells thus 
appear to be simple nuclei, surrounded by membranes, but 
devoid of cytoplasm , chromatin is their most important part, 
and when it disappears the cell can no longer reproduce itself 
or continue an independent life 


A REPORT was lately spread in the United States to the effect 
that the Government intended to introduce the mongoose in 
the West to exterminate the rodents which annoy farmers 
thee The editors of the Wate alis? wrote to the Department 
of Agriculture for information on the subject, and received in 
reply a letter to the effect that no such ‘‘rash act" had ever 
been contemplated, the introduction of exotic species being 
contrary to the Department’s policy The Naturalist expresses 
cordial approval of this answer, evil having, ıt maintains, f*1n- 
variably resulted from the introduction of exotic animals into 
countries when no adequate natural restriction to their increase 
exists ” 


Mr F W WARD was commissioned last year by the Hon 
Sydney Smith, then Minister. of Agrigulture in New South 
Wales, to report upon thegrelations of fruit production, in. that 

f 
colony to the English market The report was presented some 
time ago, and ıs printed in the February number of the 4277- 
cultural Gazette of New South Wales Mr Ward 1s convinced 
that London offers an attractive market for the fruit products of 
Australasia 1n their green, dried, and canned forms All testi- 
mony, and most empM@atically that of the European growers, 1s, 
he says, to the effect that London 1s, and alw&ys will be, the 
great fruit market of the world There is also*he adds, a con- 
sensi of opmion to the effect that Austrajasm will gain fe 
largest share of thé advantage in regard to this market, con- 
sequent upon the reverSal of the seasons Other territories in 
the southern hemispBé& will dispute the market with Austral- 
asia, but Mr Ward antifipates that the energy and intelligence 
of Anglo Saxoff cogtmunities, operating upon good and cheap 
soil, an unsurpassed, 1% not,an unrigalled, @imat® for efppit pro- 
duction, and splendid facilities of ove®-sea carriage will fully 
or more thangcompensafe for the one Brgat difadvantage of geo- 
graphical distance oThee &.ondof market foreA.ustralasian fruit 
reSofves itself, forethe moft part, inte a question of carriage 
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green fruit frem &ay) Sydney to London, and to solve the 

chenacal pfoblems attaching to the attempt to utilize the cool 

chambers of swift ste&m-shgps in such a way as to preserve the 

appearance and flavow of so perishable a commodity as frut 

through the unavofdable space of time and varying latitudes of 

the journey Mr Ward is of opinjpn that there are sound¢ 
reasons for expecting that “these problems will be solved and 

that the market will be captured ” 


THE Echinoderm fauna of Kingston Harbour, Jamaica, seems 
to be remarkably numerous and varied Mr George W Field, 
who has been investigating it, contributes some notes on the 
subject to the April number of the “ Johns Hopkins University 
Circulars " About twenty-eight species of Echinoderms weie 
found in Kingston Harbour and about the cays at its mouth, 
and a longer residence and dredging in the deeper waters would 
probably, Mr. Field thinks, have increased the number con- 
siderably The difficulties of dredging were very considerable, 
arising in part from the nature of the bottom, from the 
unmanageableness of the boat, and chtefly from the wind 
There always seemed to be a perfect calm or a gale, the calm 
periods between exceedingly short However, considerable 
dredging was done by various members of his party The 
surface tow-net showed a wonderful richness of the larval 
Echinoderms 1n the pelagic fauna, chiefly however, during their 
stay, confined to Ophiurid, Echinid, and Spatangid pluter, the 
relative abundance being in the oder named During the 
month of June they were abundant, and in early July they were 
extremely numerous They were found in greatest numbers in 
tows made about sunrise In the evening towing they were 
invariably absent These larvee, says Mr Field, appear to ccme 
to and remain at the surface from midnight until about sunrise , 
after that to gradually disappear until three hours after sunrise, 
when they are rarely found at the surface — Their appearance 
seemed to be little or not at all influenced by the tide, but did 
depend very much upon the quantity of flood water poured into 
the harbour by the various rrvers In its general aspect the 
Echmoderm fauna shows no very considerable variation from 
that of the Bahamas and Southern Florida, though apparently 
richer in species and 1n individuals 


ACCORDING to an official 1eport published in the Deutsches 
Kolantaiblatt for Apul, the Germans have every reason to be 
satisfied with the way in which the resources of Cameroon are 
being developed The industry and trade of the colony are said 
to be in a flourishing condition The chief products are palm 
oil and palm kernels There are many elephants in the territory, 
and ivory 1s still exported „Caoutchouc is also obtained in con- 
siderab® quantities, and ebony fetches good prices In 1891 
there were in ‘Cameroon 166 Europeans, of whom ro were 
wofhen There were 109 Germans and 31 Englishmen 
The exact numbei of natives 1s not yet known, but it 1s calcu- 
lated that there are 20,000 Dualla on the Cameroon river, 
25,000 Bakwir in the @ameroon Highlands, and 20,000 
Bamboko towagis the west of the hilly district 


A VALUABLÉ paper presenting’ a revision of the American 
species of Rumes occurring north of Mexico, by William 
Trelease, appears in the third annual repórt of the Missouri 
Botanical, (Gardens, and «has also been issued separately 
Rumex ıs a genus which has beer aefdetw include from 100 to 
abqut 130 species, the greater part®of which belong to the 
north temperate region of both continents» ‘*Of the twenty- 
gne senes, ® say Mr 4 Treleosg, ‘Mfecognized by me as 
occurring gvithin our “flora, eleven wege characterized and 
named by Linnodis i, tffe first editioff of the ‘gpecies Plan- 
tarum,’ and qnlysgre,have ben naret by Å menican botanists "7 
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and the occurrence of tannin and æ bitter maple in others ; 
their piotandiy and exclusive adaptation to wind*ollination , 
and the adaptation of the greater "umber of species to. wind 
dissemination, by the enlargement of the inner segments of the 
perianth duiing ripening? although some of&hsose with fimbyate 
valves may profilby attachment to animals” | 


IN the latest instalment of the Proceedéngs of the Academy 
of Natuial Sciences, Philadelphia, Messys H Skifner® and 
L W Mengel give an account of some of the ingects taken by 
the expedition which the Academy sent tq@Guieenland in 1891 
The insects captured were divided among the Miffertnt orders as 
follows —EHymenoptera*25 specimens, Coleoptera 4 specimens, 
Lepidoptera Rhopalocera 143 specinfens, and Heterocera 143 
They were captured by Mr L W Mengel, entomologist to 
the expedition, and Dr W E Hughes, ornithologist The 
specimens are all from the West Coast, nd were taken at three 
principal localities, McCormick Bay, Herbert Island, and Disco. 


ACETYI FLUORIDE, CH.,COF, has been prepared by M.Maurice 
Meslans, and is deseribed by him in the current numBer of the 
Comptes endus As was to be expected, it 15 a substance con- 
siderably more volatile than acetyl chloride — Its boiling point 
18 19° 5, very near that of hydrofluoric acid itself, and hence 
upon a warm day it takes the form of a gas, while at tem- 
peratures below 19° 5 1t assumes the liquid state It has been 
prepared by M Meslans by causing various inorganic. fluorides 
to react upon acetyl chloride Thus when silver fluoride and 
acetyl chloride are heated together in a sealed tube to 260°, a 
small quantity of acetyl fluoride 1s formed The acetyl chloride, 
however, 1s much more completely converted to fluoride when 
itis passed in the state of vapour through a long silver tube 
filled with dry silver fluoride and heated tg 300° Upon allow- 
ing the issuing vapour to pass into a strongly cooled receiver, 
acety] fluoide condenses in the liquid form Another mode 
of prepaiation consists in allowing arsenic fluoride to fall drop 
by drop upon acetyl chloride contained 1n a copper vessel, when 
energetic action at once occurs in the cold The exit tube is 
attached to a spnal of leaden tubing, arranged as an inverted 
condenser, m order to retain eyher of the liquid reacting sub- 
stances, and the last traces of acetyl chloride are removed bye 
subsequently allowing the escaping vapour to pass through à p 
copper LJ tube filled with fragments of silver fluoride and heated 
1n a bath of nitrates to 300° Thee. acetyl fluoride may then be 
condensed in a strongly cooled weceiver Instead of arsenic 
fluoridethe solid trifluoride of antimony may be employed, and 
the operation performed in a glass flask, an ofdinary inverted. 
glass condenser bing used to retain any escaping acetyl 
chloride By far the most advantafeous mode of preparations 
however, consists in reacting with acetyl “chloride upon zinc 
fluoride One hundred grams of zinc fluoitde are introduced in 
succgssive portions of ten grams each into'a steong glass flask 
cooled by a freezing mixtme and containing à hundred and 
fifty giams ofeacetyl chloride The flask 1s then séaled warmed 
to 40°, Ad agtin cooled It is subsequently opened, while 
surrounded by the freezyig mixture, and placed in cgnnection 
with a leaden wofm whose extremity passes*lown inéo a second 
flash suerouged by ice and contatiung a little dry zinc fluoride. 
The acetyl fluoride «s then distilled over into the second flask, 
and pol re@istillation over the zinc Guoride contained in the 
flash 1t 1s obtamed 1n an almost pure conditidh, The liquid 
may be presgrved unchanged ın a dry glass vessel, gbut if gnoisture 
obtains access the glass is Tapidly attacked If the vessel con- 
tamypg the liquid «> placed in cóhnection with a tube standing 
oveP mercury,eand the liquid warmed by poftng the vessel m 
the pant, the new gludfide may be collected mn the%vaseous state, 


"The biological gnterest of the genus"arises chiefiy, as he Bofntsel afd preserved as a gas, provided the temperature 8f the room 


. ouf, from the prekeBute acidity of th® sorrels and some*docks, 
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1$ superior to 19°,5 * Both the liquid and the gas are @lourless.. 
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They burn with a blue flame npon ignition, producing wate: e| “ L'anneau se prolonge dans le sens du plus grafid axe, et que 


vapour, carboit dioxide, and hydrofluoric acid They possess 
an odour somewhat resefhbling that of carbonyl chloride Water 
dissolveqabout twenty time its volume of the gas, but the liquid 
dges not mix with water, a very small proportion only being 
dissplved, and suffering slow decomposition , Alcohol, ether, 
benzene, and chloréYorm dissolve it in all proportions, 


THE dditions to the Zoological Society’s Gardens during 
the past week incluge a Rhesus Monkey (Afacacus shesus à) 
from India, pgesented by Mr C Drew, a Grivet Monkey 
(Cercopithecus griseowviidis @) from North-east Africa, pre 
sented by Mf GeBrge Conquest , a Grey Ichneumon (JMerfestes 
griseus), from India, presented by Mr*J E Barber, a Com- 
mon Fox (Cams vulpes $), British, presented by Miss Nora 
Dunn , a Song Thrush (Turdus musicus), British, presented by 
Mr Baldwin M Smith, an Alexandrine Parakeet (Paleo: ms 
alexandra d) from Infra, presented by Mr E Bond, two 
Cerastes Vipers (Vipera cerastes) from Egypt, presented by 
Colonel Holled Smt, a Lizard (Amphibolurus sp imc, 
from Augralia, presented by Mr Herbert E Swayne, a 
Gunea Baboon (Cynocephalus sphinx 3) from West Africa, a 
Rhesus Monkey (Macacus shesus à), a Grey Ichneumon (Ze 
Bestes griseus) from India, two Punctated Agoutis (Dasyp octa 
punctata), a King Vulture (Gypagus papa) from Central Amertca, 
a White-eyebrowed Guan (Penelope super ctlaris) from South- 
east Brazil, deposited, a White faced Heron (47 dea nove- 
Aollandiz) from Australia, eight Rafs (Machetes pugnax 4 $ 
4 9), British, puchased , a Reindeer (Rangefer tarandus 2) 
born in the Gardens 








OUR ASTRONOMICAL COLUMN 


PHOTOGRAPHIC AND VISUAL MAGNITUDES OF STARS — 
At the Amsterdam Academy of Sciences on April 2, Prof J C 
Kapteyn communicated the results of an mvestigation on the 
systematic differences between the photographic and visual 
magnitudes of stars 1n different regtons of the sky The com- 
parison of the photographic diameters of stars of equal visual 
magnitude (according to Gould and Schonfeld’s estimations) on 


370 plates of the southern skf, shows that the actinic effect of 


stars in or near the Milky Way is much greater than that of 
stars m high galactic latitudes Prof Kapteyn has examined 
the different causes which lead to this variation There 1s, first 
of all, the influence of diffgrent meteorological conditions , 
next, systematic errors 1n thé catalogue of visual magnitudes 
used for comparison , and thirdly, peculiarities in the light of 
the stas The discussion leads to the conclusion that the 
difference of magnitude 1s not appreciably affected by the first 
of these causes And since, taking evrything into con 

gideration, the errors of estimated visual magnitudes could not 
possibly exceed o 3 tnagnitude, there 1s no doubt that the differ- 
ence of half a magnitude or more, indicated by the photographs, 
is due to the quality of hght emitted It is said that Prof 

Pickering’s idegrhat the Milky Way ought to be considered gs an 
aggregation of stars of the firstetype 1s only sufficient to account 
for a difference of about o 1 magnitude Thus itgappears that 
thegight of stars in or near the Milky Way, like gfhose of 
Group IV , 1s richer in violet rays thaw that of othe? stars 


PHOTÔGRAPHS OF THE Lyra Rind NEBULA —In addition 
to the work*on the Carte du Ciel, Prof Denza, of the Vatican 
Observatory, has taken up the photography of nepu&e Be- 
ginning with the Ring Nebula in Lyra, he has made five exe 
posures on this object, fam half an hour up to neasly to leours’ 
dmatione To*bring out the §ne detail, development has 
been carried on for about tÉenty minutes in each tase The 
negatvé which had received the lengest exposur® was pre- 
sented to the Paris Academy on April 25 Viewed microscopic- 
ally, the star at the centre of the nebula is*seen to be jgjned 
to a smaller one fear the nebulosity, and each ef them caf be 
broken up who otheremort or less britiat points ®A large 
number of eondensed regions are well visible in the nebula 
The location of these leads Prof Denza tô agree with Secchi th® 
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eles parties les plus denses sont dans la direcifon d& petit axe id 


DETERMINATION OF THE CONSrANIgoF ABERRAIIÓN — 
Prof G C Comstock contiibutes ebe provisignal results of a 
determination of the constant of aberratign to the Astragomecal 
Journal, No 261 The method adopted in&he investigation 1s 
a modified form of that used by M Loewy, thrée reflecting 
surfaces being placed in Mont of the objective of tha telescope 
instead of two Images of stars in different portions of the 
heavens are thus stmultaneously produced in the foca plane of 
the objective, and a micrometer 1s used to measure the distance 
between those of two given stars, when each pau of surfaces 1s 
successively employed Then, if æ represent the distance 
between the mages of two stars as measured with the micro- 
meter, A the angle subtended at the earth by te stars, R the 
effect of refraction 1n changing the true A into an apparent A’, 
and K a correction depending upon the squares of the errors of 
adjustment of the mirrors, We have— 


A=120° +K+d+R 


The provisional value of the aberration constant derived from 
Prof Comstock’s observations is— 


20" 494 + o" 017 


An investigation of the refraction has also been made, resulting 
in the detection of a real variation The refraction is at a 
maximum near the time of the winter solstice and a minimum 
near the summer solstice, but the exact epoch and amplitude 
have not yet been deg.1inined 


STAR MAGNITUDES —*''The Estimation of Star Magnitudes 
by Extinction with the Wedge," was the subject of an interest- 
ing paper by Captain Abney before the Royal Astronomical 
Society, many of the experiments from which his conclusions 
were drawn being made from a pape: which he and General 
Festng communicated to the Royal Society on colour photo- 
metry In the experiment for determining the amount by which 
the intensity of any ray of the spectrum would have to be re- 
duced before it became invisible, the absolute intensity of the D 
line was fixed upon for the basis, from which all the other in- 
tensities coald be directly calculated — With the arrangement he 
described, the D line was reduced to the 350 ten millionths 
part of a standard amyl lamp, while under the same conditions 
the green hght E had to be reduced to 65, F to 150, G to 3000, 
and the red to 110,000 ten-millionths part By making the rays 
equal to one amyl lamp the numbers obtained. were for D 350, E 
35, F 17, G 15, and for C 22,000 ten-millionths part 

These numbers showed that to produce extinction for 
two lights of equal luminosity, say of colours C and G re- 
spectively, the latter was nearly 1500 times greater than that 
required for the other He thentreferred to the extreme persist- 
ency of the violet sensations, they being 1500 times more persistent 
than the red and about 25 times more than the green, pointing 
out that the violet sensation would be the last to be extinguished 
The function of the wedge, then, was not to obliterate the 
spectrum but to eliminate the violet sensation contained in its 
hight By determing star magnitudes®by this method of ex- 
tinction, the results obtamed, he says,¢‘‘ should agree begter with 
those obtained by photography than those olgamed by eye 
estimation," the first being obtained by estimation of the E light, 
the second of the light between G and F, and the third fiom 
that near D ° 

Referring to colour extinction he mentions that although most 
of the faint stars are known to be of a bluish colour ıt does not 
follow that ‘they ar@hot red ” The blue tint ıs brought about 
by the faintness of thé light, which makes all colours appear grey, 
and ‘fas the violet sensation disappears las it frequently 
happags that you get the red anal green sensations as gren and 
the violet just above the colour limit, thus gi$&ng a grey blua" 
He suggests that with ,telescopes of, large apertare these stars 
might be seen ın colours . 





— 0 M M MMM—————————————— — M M M eH M M 


oe” d 
—-— 
* 
THE INSTYNJTION OF MEGHANICAL 
. ENGINEPRS j^ e 


N ordinary general meeting of the®Instituteon of Mechanical 
Engineers was te eon thy evenings gf Timrsday and 


"Frey of last week There were two stems of exceptional 
"ingeresg on the prdkramme, the first being, the qpengural address 
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of the new Pregident, Dr William Anderson, F R S , and the 
second the weport of the Committee appointed by tne Institution 
to make trials on marge engines The President n his address 
gave a brief review of the Rrogrens of the Institution since its 
foundateon ın 1847, Ror the first thirty years of its existence 
the Institutipn was provincial Society, having its read-quarters 
in Birmingham In 1877 it was determined to remove to 
London, as it was thought that the wefllth and influence that had 


been acquired was sufficient to give a position of national im- | 


pe could hardly be held by a Society having its 
ead-quarters in any other city than the metropolis There was 
naturally a strong opposition to the migration, but the change 
was made, and since then the importance of the Institution has 
gone on steadily increasing, until at the present day it 15 second 
only to the Institution of Civil Engineers The Irstitution was 
started ın 1847 with 107 members, the annual income being 
£515 During the first thirty years the membersnip mecreased 
about tenfold, but at the end of the fourteen years that the head- 


quarters have been in London it has increased to twenty-fold , : 


that 1s to say, in 1877, when the migration was made, the numbers 
were about one thousand, whilst last year they were over two 
thousand—actually 2077 The annual income was last year 
457212, and the accumulated investments of the Institution. are 
now £22,536 

A somewhat acrimonious correspondence has been published 
lately in the pages of a weekly journal, and the President, some- 
what unnecessarily perhaps, thought fit to reply to this A 
complaint had been made that the papers were few and poor 
Dr Anderson referred to the large numberof sciertific Societies 
now existing, and the difficulty of providing good papers ‘‘ We 
have been spoiled and cloyed," he says, '* by the rapid progress 
of mechanical engineering , so that papers which are not revela- 
tons of something new are condemned as unworthy of the 
Institution Is there any form of seam engine, for example, 
which it would be worth while now to describe, unless it be 
some monster of exceptional proportions, the derails of which 
we should like to see in our Transactions? Who would like to 
read a paper on a bridge of even 800 feet span, and to illustrate 
it with all the type and plates which characterized the two 
accounts of the Britannia Bridge, when the Forth Bridge, a 
structure of more than double that opening, nas recently become 
familiar tous? I am afraid that, ın consequence of the state at 
which we have arrived, and, in respect of originality, the un- 
towaid age in which we live, we must be content with many 
papers that may justly be termed poor so far as novelty alone 1s 
concerned We must, therefore, rely for excellence on a more 
scientific treatment of our subjects, and on the cave with which 
the details of construction are worked out and presented in the 
illustrative drawings Our critics should remember also that 
originality 1s not our only quest—that we ate not all veterans to 
whom design comes almost by instinct we have a large body 
of younger and less experienced members, and to them I feel 
sure, from my past experience, that our proceedings offer practical 
examples and guidance which are appreciated all over the world, 
and the desire to possess which ıs, I take it, the main caase of 
the ever-increasing strength of the Institution ” 

The @resident next referred to the work done br the different 
Research Com#nittees of the Institution. which have been en 
gaged foi some years past in investigating engineering subjects 
upon which information appeared most desirable “There have 
been Codinmittees on riveting, on friction, on steam-jacketing 
engine cylinders, and other matters, including marine engine 
trials, the last report of tae Committee on the latter subject 
having been presented at the meeting now 4nder nouce It would 
bg difficult toSmagine a more useful and legitimate purpose 
upon which th funds of the Institution could be spent ‘The 


work that is over and over aĝan” done, generally in a artal, 


afd imperfect mafiner, by private firms, inegetting information 
on many poufts of engineering practice,erepiesents a sad loss of 
time andaifoney, The wofk of the Research Committees of the 
Institution shonfd put an end to a great 'Ueal of this, and will so 
help the advance of engineering practife, to the benefit not only of 
engineers, but of the whole ctvilized. world, „The President made 
another suggegtiongvhich would tend to @he same ead, and which 
etis Iffped may be cargedfbut “here 1s,” he said, ** anether 
sphere of f&efulnessin which our abundantfneans would enable us 
to do prodere , Mas in thecompilftign of a &ief reference 
index to all meclgnigal matt&rs at heme aid abroad Were we 
eto establish a staff—and®it might Ufa very podest one—%vMose, 
dwy 1t would Beta waex under proper heads every 1nfportant 
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“article relating to mechanical science which comes out week by 
week, we should in ume, and at moderaje cost, forn an invalu- 
able record, from which gn inquirer eyould be able fo find in a 
few minutes where to look for complete information on eny sub- 
ject connected with our special branch of engineering” The 
! Royal Society is domg*a similar work f6r@scientific papers 
generally , and if the United States Mes Haferkorn and 
! Heise have compiled a most useful index of béoks printed in 
English relating to technical matters, Mut the work stops at 
| 1888, and does not contain references to the isolated lefterseand 
papers which appear in English and foieignSjournals 
| Dr Anderson, as every one knows, holds the mpoitant post 
| 
i 





of Dnector-General of Ordnance Factorie$ apnd it was natural 
he shoultl make some reference to the various estaBlishments— 
the chief of which, of c8urse, ıs Woolwich Arsenal—under his 
control Here, again, public critici$m has been exercised of 
late, not altogether favourably, and a good part of the address 
| was taken up with an apology for Woolwich Taking the side 
of the case selected by Dr Anderson fopdiscussion, there is no 
doubt he made out a very good case It 1s perfectlyimpossible 
that all mventions should be adopted, and therefore it 1s evident 
the authorities with whom these matteis rest must reckon with 
| a great many hostile critics The address gave some interesting 
; details of the way ein which the Ordnance departfhents are 
| managed, but into this question we need not now enter The 
difficulty of finding subyects for papers which were altogether 
novel had been previously referred to 1n the addiess , but, not- 
| withstanding that there 1s little scope for originality, Dr Ander- 
i son pointed out that some problems still remain to be solved 
Among them 1s one which 1s of the greatést practical importance 
| to mechamcal engineers, while at the same time it 1s of extra- 
ordinary theoretical interest This was the question of the 
| nature and composition of steel, and alloys generally Since the 
year 1879 the Institution had been engaged in trying to unravel 
| the mystery which surrounds the behaviour of steel ın connec- 
| tion with its chemical and molecular composition, combined 
with changes of temperature The researches of Sır Frederick 
| Abel, Dr Sorti, Mr Osmond, Mr Hadfield, and Prof 
Roberts-Austen, aided by the Le Chatélier pyrometer, have 
given the inquiry new hfe Dr Anderson expressed great 
hope that the active measures taken by the Institution, 
through the Alloys Research Committee, would result, at 
no distant time, in the solution of the enigma, and in 
the establishment of definite laws The problem, how- 
ever, 15 excessively involved It amounts, in fact, to a considera- 
tion of the number of permutations or combinations possible 
! among some ten variables, the welations of which to each other 
are also dependent, not only on actual temperature, but also on* 
the rate of its changes, and on the umiformity of these 
| changes, throughout the mass The address next made 
| 
I 


reference to the fact that pure gron 1s allotropic, and exists 
1n both the hard and soft state arbon also exists in two forms 
1n steel, either combined or susperfled in the mass , and there 
are othtr ingredients necessary to tale mto account In con- 
sequence of changes due to temperature alsofthe chemist is 
impotent to pronomnce from mere analysis what the quality of 
steel may be On the other hand, the @dinary mechanical tests are 
not of much avail, because the specimens ase not and cannot b 
in the same condition of inteinal stress—on which again the 
molecular arrangement appears to depend—as the masses from 
! which they are cut Moreover, specimens for mechanical test- 
mg"cannot always be taken from the central parts of the 
huge forgings and castings now in use for many purposes 
, Under these circumstances Dr Anderson considered that the 
method Vf noting the rage offcooling by curves automatitally 
traced—as now so ingengously worked out by Roberts-susten— 
affords the best promise of placing in. the hånds of the mechanic 
a means of sudging at any rate of the uniformity in com- 
' position oPfhe material, and even perhaps of its actual chemical 
Pnatufe, so far as this affects his wants As additional advan- 
tagef the tiftrmo electric autographic@® apparatys 1s cheap , it 
occupies byt litfle space, 1t caf be employed in an ordinfry room, 
and the regults sought can be obtained in a few ginuteg 
The use of petroleum of mineral oil next occupied a place 
m the address, the author beingeof opinion that as a source of 
poer it would rapidly gain ground In 1888, Priestman Bros 
broughg out ther engine, working with æ heavy oil having a 
high flashing temperature That engin? was tested by the pre- 
int Lord Kelvin (then Sir William Thomson) anf the author 
independently, and gaye an efficiency of one brake hgrse-power 
e g K e . 
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to 1 73 Ib of oil 9 At the next year's show the consftmption 
fell to 1 42 y > In 1890, to 1 243 lb, and Prof Unwin this 
year reporte that a brakt horse-power has been obtained by the 
combustjon of o 946 lbp Such yet remains to be done The 
useful work on the brake 1s under 14 per cent of the energy 
le@ent 1n the fuel, while the heat carrie@off by the water jacket 
roufid the cylindeg and by the exhaust 1s eqgivalent to 75 per 
cent of the totab thermal capacity of the fuel Dr Anderson 
was of opinion that a, combination of the direct combustion 
engige wgth the spmt-engine of the Yarrow type would give the 
best results, especialgy if a more advantageous cycle than that 
of the Otto gayengine can be adopted 

The address next pgoceeded to deal with the question of the 
capacity of the exrth to supply the ever increasing demand for 
petroleum, and to enquire whether y would be possible to 
substitute it largely for cogl as a source of heat, owing to the 
fact that we should have to go deeper and deeper in the future 
to reach workable coal measures In connection with this 
problem the address gave particulars of the researches of 
Mendeleeff, and descrild his theory of the continuous forma- 
tion of petr@leum by the action of water ondhe molten rocks 1n 
the interior of the earth The speculation ts one of great 
interest, but has already been dealt with 1n these pages 

The voie of thanks to the President for his address was 
moved by Sir Frederick Bramwell and farried with accla- 
mation 

After the reading of the address the Report of the Marine 
Engine Tuials Research Committee, which had been prepared 
by the Chairman of the Committee, Prof Alexanda B W 
Kennedy, was read This report dealt with the trials of the 
Belgian channel steamer Ville de Douvies, which had been 
generously placed at the disposal of the Committee by the Bel- 
gian Government This vessel 1s one of the line which carries 
the mails between Ostend and Dover, and was built and engined 
by the Société Cockerill, of Seramg, Belgium, and is a com- 
paratively new vessel, having been delivered in the year 1890 
The propelling machinery consists of a pair of compound sur- 
face-condensing paddle engines Vessels of thig class are mainly 
designed with a vieweo speed, as the chief object desired is to 
carry passengers and mails quickly from port to port As the 
run is only of three nours’ duration, it would obviously not pay 
to enter into any refinements with a view of economuing fuel 
The time under way 1s comparatively small when considered 
1n relation to the time spent 1n raising steam and cooling down 
agan This 1s a point which should be borne in mind, but 
which some critics appeared to forget during the discussion 
Perhaps engineers are apt to base their estimates of efficiency, 
especially in marine practice, too much on an economy 
basis It is a good thing to save fuel if it can be 
edone without too much sacrifice An examination of 
the details of the various trials of steamships made by the 
Research Committee illustrates this important point We hardly 
know how to deal with this paper — It 1s full of information of 
the most valuable description, but its very fullness renders it 
extremely difficgt to make an abstract, and we have not space 
to give all the details in full Perhaps the best plan will be to 
give some of the leading facts, and, although these may appear 
somewhat bald standing sone, they will enable our readers to 
form an estimate of the scope of the trials, and those who are 
especially interested will go to the original, in the Transactions of 
the Institution, for fuller details The Ville de Douvres is 271 
feet long, 29 féet broad, and 15 5 feet deep, moulded Wer 
registered tonnage 1s 855 gross, and her displacement 1090 
tons She was run for nine hours especially for the trial in the 
North Sea The engines are of thg compound, inelinejlgeurface- 
condensing type, with cylinders 50 12 Anches and 97 12 inches 
in diameter, with 7ainches stroke Neither qylinder 1s steam- 
jacketed, bie there is an intermediate receiver “encircling the 
high-pressure cylinder, an arrangement which cewgiry does 
not tend towards efficiency The air, feed, and bilge pumps are 
driven from the mam gngines The cuculatiag fume is 
separate, end is estimated to develgp 47 indicate horse-power 
The surface "condenser comtains 6540 square feat of tube 
surface, &nd it & so arranged that the circulating weter passes 
three times through the condenser The course of the water 
1s such that the coldest water meets the hottese steam Thy is 
naturally not the Best arrangement, for the cireulating wer 
would still be &fficient fer ta®ing heat frem the hottestSsteam, 
even after it giad been somewhat raised in temperature by the 
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been heated by the steam at highest temperature? will be com- 
paratively inefficient to further cool down stem abready cooled 
to a great extent, In any case, if a good vacuufn beeulti- 
mately obtained, the refrigerating gurfa@e will be far less 
effective The paddle-wheels are 22 feet ro fnches over the 
floats, the latter being 10 feet broad and 4 féet 4inches deep The 
immersion on trial was 17 inches There are four smgle ended 
Sreturn-tube boilers, 13 fee& by 10 feet The grate area 1s 236 
square feet, and the total heating surface 7340 sqtfare feet 
There 1s forced draught on the closed stokehold systey The 
total weight of all machinery, exclusive of paddle-wheels, and all 
water ıs 361 tons Block fuel was used throughout the trial The 
calorific vawe, calculated from analyses made, was 14,390 
thermal units per pound This corresponds to an evaporation 
of 14 90 pounds of water from and at 212°F  eÀ number of 
samples of furnace gases were collected and analyzed, with the 
following mean results — 


e 
Carbonic Carbonic Oxygen Nitrogen 
By volume per cent 11 5$ o 00 795 80 50 
By weight per cent 16 84 o 00 8 44 74 72 


There was a httle uncertainty about the temperature of the 
chimney gases, but the mean temperature was assu ned to be 
910" F Tne mean draught was equal to a pressure of from 
© 92 to 1 22 inches on the watei-gauge A notable feature about 
these trials was that the feed measurement was made by meters 
This 1s a vast improvement, 1n one respect at least, and that of 
great importance, on te measuring tank system Measuring tanks 
are always cumbersome and difficult to fit , so much so that they 
generally prove the greatest bar to proper trials being made ofthe 
efficiency of marine machinery The meters used were of the 
Kennedy type, and appear to have answered the purpose admir- 
ably There is no trouble in taking a meter reading, whilst the 
measuring tanks require constant attention We look on the 
introduction of the water meter for this purpose as a most 1m- 
portant step in advance, and one which will lead to engineers 
obtaining more frequent information on the efficiency of marine 
engines Itas most desirable that the performance of the boiler 
should be separated from that of the engine The indicated 
horse-power and coal consumption give the economy of the 
whole machine , but when results aie not satisfactory it 1s often 
difficult to say whethei the fault rests in the boiler compartment 
or the engine room Another step 1n advance 1s the effort made 
to measure the amount of priming water In the present day 
we do not have so much trouble from priming as in past times, 
when lower pressures were ın use and the steam space was 
practically what itis now — Still, there are yet large quantities 
of unevaporated water often carried over to the engines by the 
rush of steam It 1s obviously useless to exercise great care in 
measuring the feed if a considerable part of it is carried 
from the boiler to the condenser simply as water In 
such a case the boiler is credited with a high evaporative 
efficiency by reason of its very fault, and the engine ıs debited 
with steam which 1t never receives, but on the contrary is having 
its action 1mpaned by the presence of water in the cylinders 
The method of testing forepriming iseas follows —A quantity 
of steam from the main steam pipe 1s condenseg in a special 
surface condensing apparatus, and collected, and at the same 
time a sample of water is taken separately from the boileis 
Both of these samples are carefully analyzed to determine the 
quantity of salt present in each As the whole of the salt found 
in the sample from the steam pipe must have come ovei from the 
boiler 1n conjunction With priming water, and not with steam, 
a simple calculation till show how much boilee water corre- 
sponds with the quantity of salt, if any, found in«he steam pipt 
sample Fiom this it 1s easy to getermine what. percentage of 
“he whole fee&-water has passed from the boilers*in the form ef 
water, or, 1n other Words, what percentage there 1« of priming 
The chemical determination for salt e a very simple qne, and 1s 
capable of being carriggetith ease to an exceptfonal degree of 
certainty The observed angl calculated data of the trial are given 
1n a full table appended to the report The mean boiler pressvre 
was 105 8 Ibs above apmosphere, the vacuum ro 121bs below 
atmosphere, the revolutibns 36 82 per winute, She man indyated 
horse-power 2977, theegfuel per square Mot of grategper hour 
31 3 lbs , ang fhe feed-water per indicated horse power per hour 
20 77 lbs , allowing fyfiftg gary engines * The, effici®acy of the 
Boulgrewas 66 1 per cent , awd of the engines 1€ 7 pèr cent The, 


coldest steam On the other hand, cirduļateng water havinf | combingd efficiency of engige and boilers yas Jaz per cent 
eo 
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A very intgrestmg discussion followed the readmg of the, 
repogt, butea great pait of this ıt would be useless to give, as 
many details of the rial have necessarily been omitted from 
our brief abstiaet ° 

A pæper was next read ** On. Condensation in Steam-Engine 
Cylinders dunung? admission” This was a contribution by 
Lieutenant Colonel Enghsh, of Jarrow In former papers on 
this subject the author had given expÉrimental data, but it was 
objected that he had left out of account the range of temperature 
in the cflinder In order to show that this was not the case, 
he submitted the following formulze, which, he claimed, proved 
his case The formei papers, a study of which ıs necessary to 
a proper understanding of the facts, may be founa in the 
"Transactions g the Institution for the years 1887 and 1889 

In jacketed cylinders the weight of steam condensed per 
stroke and not re-evaporated at cut-off 1s represented by the 
expression 

56 


revs per second 


where S; 15 the unjacketed clearance surface in square feet, S, 
the fresh surface exposed during admission up to cut off, p; the 
initial density of the steam in pounds per cubic foot, and L 
the latent heat of evaporation in thermal unis If d be the 
diameter of the cylinde: in feet, Z the length of stioke in feet, 


m the proportion of stroke up to cut-off, u = A 
pop Drs dades o area of cylinder 


and N the number of revolutions pei minute , then S, — un- 


rd? = 
jacketed clearance surface = = , S, = mdm], s'revs per second 


= VN 


^ 


, and the foregoing expression may be written 


We ght condensed = 5° ^ 775 os - wn 


Lx J/N\ 2 
C 868 u 2 md?nl 
Lx JNW d] 4 


[£7 
But 7 ae 1s the weight of steam pei stroke uncondensed at 


cut off, and 868 may be taken as an approximate value for L, 
therefore fo: jacketed cylinders , 
weight condensed = B2 
weight uncondensed mi d 


T 


SN 


For unjacketed cylinders a similar approximate expression is | 


I5 (fs S2 
AN Ni 3) 

The author supported his views by means of a voluminous 
table, in which he gathered togethei the observed data on a 
numbei of steam engine trials made by various well-known 
authorities, to which he attached the iesults obtained by calcu- 
lation on his system 

A short discussion fellowed the reading of this paper, and the 
meeting was then Liougl# to a conclusion by the usual votes of 
thanks . 

The summer meeting of the Institution will be held at Ports- 
mdéuth, on July 26 to 29 


>= 





THE ROYAL SOCIETY SOIREE 


THE annualesoz ce of the Royal Society? which took place on 
Wednesdny, May 4, may be said tu have been the most 
successful that has been held for many years All the negessary 
afrangements, “slach were by no means few in fhumber, weree 
carried out wethout a hitch, while the exhibits were of a most 
attracuvg gature As regards the latfer, the following are a 
few notes of thf most novel and impottagt otjects displayed — 
Prof T E Thorpe exhibited a medel to illustrate the general 
pl&nomena of explosions as brought about by thg presence ofdust 
particles, in explanation of the causes of qi explosions This 
e? Ppamiss co siste? of twaglong nagrow Boxes, fitted together in 
the form gfa cross — On the bottom of ghese boxes was thinly 
Strewn a quantity of fine*Lycopodium powder, while at one end 
of the longer box ther was qomall ep2ctigr in which a blank 
cartridge wat fire * The firing oféhis cartridge correspprmylef 
togthe direct aug of a '' blow-out ghot,” While the dug raiged* 
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by the “concussion, which carried the flarffe throughout the 
entire apparatus, took the place of the fine coq} dust The 
apparatus also showed that the prqgre$s of such as explosion 
was always accompanied with intreas of violence i 

Prof Clowes showed an oidinary miner's safety lamp which 
had, by a very simple cdfitrivance, been corwerted into a delicdte 
instrument for detecting minute duree Led fire-damp "To 
the ordinary burne: an additional tube ıs Made to pass through 
the oil reseivoir, one end of 1t being congected, by means of a 
flexible tube, with a small portable bottle of cagnpiessed 
hydrogen The hydrogen when turned @n becomes ignited 
close to the oil burner, the flame of which 1s ewtinguished by 
turning down the wick , by adjusting the game of hydrogen to 
the standard height, a luminous column of ligBt is seen vertically 
over it, from the behavieur of which the amount of inflammable 
gas can be directly estimated At tle conclusion of the experi- 
ment the wick 1s simply turned up, and ignited from the 
hydrogen flame, the latter ıs then disconnected from the bottle 
From 025 to 3 pei cent of fire damp pas in this way been 
estimated, while greater quantities Phan these have been 
measured by reducirfg the size of the flame ? 

Vacuum tubes without electrodes, exhigited by Dr Bottom- 
ley, These tubes, which were of a variety of shapes and kinds, 
ilustrated very beaytifully all the phenomena of stretification 
They were sensitive also to magnetic and electro dynamic 1n- 
fluence, and showed the phenomena of molecular bombardment 
The brilliant illumination of a piece of Iceland spar contained 
1n a glass sphere afforded an excellent means of displaying the 
electrical excitements [For an account of experiments with 
vacuum tubes, see a letter by Mr Bottomley in NATURE, 
January 6, 1881, vol axin p 218] 

Mr Cecil Carus Wilson exhibited some natural and artificial 
sands, from which he was able to produce many musical notes 
These notes, as he explained, were the results of the rubbing 
together of the surfaces of the grains of sand, but he had met 
with several sands from which he could not obtain a vestige of 
anote One special artificial sand sang only when rubbed in 
some soit of vessdt 

Apparatus for measuring degrees of incfmpleteness of colour 
vision, exhibited by Mr Brudenell Carter The object. used 
for the tests is a group of various colours, which were such that 
they could be seen by either reflected or transmitted light The 
amount of illumination that was required to recognize the 
colours distinctly was a measure of the *' degree of incomplete- 
ness" In order to control this amount of illumination, light 
of known intensity had to pass through a variable aperture before 
it fell on the test object, the sizqof this aperture being read off 
1n square millimetres . 

Captain Weir's azimuth diagram was exhibited by Mr J D 
Potter — It 1s claimed for this diagram that besides being most 9 
ingenious, it furnishes one of the most successful modes of 
graphic solution of a mathematifal problem that has ever been 
invented It 1s used for finding the true azimuth of a heavenly 
body, taking into account the ever-changing errors of the 
compass, which 1n our days of iron ships have te he so carefully 
watched and recorded The errors as usually defermmed are 
obtained from observations made of the compass-bearing of a 
heavenly body (the sun generally being aken) with its true 
bearing, and it ıs for the simplification of this method that this 
azimuth diagram has been found to be practically useful 

Prof Oler Lodge had three exhibits* The first was the 
profection of interference bands on a screen, ®eing produced 
by a modified method of Michelson Very striking also were 
the eleotric sparks 1n and to water, illustrating lightning effects 
and muligle flashes — In a slower, with too great spark-l@hgth 


! for a strong discharge, a, mulutude of violet streams pr spuits 


filled the air, resémbling somewhat lightning flashes , ‘The spark 
to wat ess itself out over ghe surface, showing that the 
surface layer was a feeble dielectric, while the spark under water 
was Brief Lut very Violent, treating the water as a dielectric, and 
producing @ncussion The electrie retina, illustrating. the 
possible meaniag of the rodeand-cone structur®, wat very in- 
teresting , radiauon from spheres which were in a suddenly 
disturbed “and oscillatory» electrical condition fallmg upon a 
graduated series. of end-on cyjnders, which responded by 
vang transversely è 

r eW Crookes repeated many of ise beautiful ev- 
pegments of elegrid*currents. of higlf potentiaf and extreme 
pequency that were fyst tarned out by Tesla Tie discharges 
rom a battery of "Leyden Jars Sere sent through the primary 

. . 
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wire of an oil duction coil 
amounted to nb less than 17600,000 a second, while the electro- 
motive fome reached the enormous amount of 100,000 volts 
Perhaps it was as wellethaf thie frequeticy was great, otherwise 
the phySiological action might have been rather surprising to 
those who trusted gmplicitly in Mr Grookes The resistance 
off€red by the sheet of vulcanite to the strong,current produced 
some fine flashes, Wale very pretty were the examples of brush 
discharges, St Elmo’s fires, &c , at the secondary poles of the 
oil 1 duin coil 
The electrical agparatus shown by Captain Holden, R A., 
consisted of sgme very important new instruments, among which 
we may mention theghigh speed chronographic pen for taking a 
number of syccesave records of short intervals of time, the pen 
being automatically reset after each recprd , an improved simple 
compensated voltmeter on£he hot wire system, and the dead-beat 
alternating current ammeter worked by a heated metal strip and 
free from self-induction 
Prof Roberts-Austen exhibited a new electrical method for 
the exact determinatiow of very high temperatures, which has 
rendered p@ssible the construction of a very simple instrument, 
devised by Prof H Le Chatelier, that can be placed in the hands 
of any workman The latter depends on the comparison of the 
intensity gf the radiation emitted by a glowing body (the tempera- 
ture of which has to be determined) with" that of a standard 
source of ight To use the instrument it ıs pointed in such a 
direction as to have the light from the heated mass of metal in 
its field of view, so that the colour can be distinctly observed , 
in the same field of view a series of standard colours can also be 
made apparent (situated side by side with the heated metal), by 
turning a milled head screw which carries a pointer over a 
graduated scale By matching the colours a direct reading of 
the position of the pointer gives the required temperature 
The Rev F. J Sunth exhibited an electric tram chronograph 
which he had devised for measuring small periods of time, 
varying from one-fourth to one-twenty-thousanth part of a 
second This instrument consists of a metal girder furnished 
with a T-shaped end, carries two steel ratls, agd 1s supported on 
a V-groove, hole, and plane system The carriage, on which is 
fixed a slightly smoked glass plate, 1uns on these rails, driven 
either hy a weight or by a coiled spring A metal pillar, carried 
on a V-groove, hole, and plane system, 1s placed in front of the 
moving surface, and supports electro-magnetic styli which can be 
brought into contact with the smoked surface, a tuning-fork 
also 1s so placed that the traces are found to be recorded on the 
smoked plate so as to afford a means of measuring the time 
intervals The two motions of the pillar, of rotation and vertical 
translation, allow a large numer of observations to be made on 
the same plate There are also continuous contact-breakers, 
whereby, when a photographic plate 1s fixed in the carriage, 
spark photographs of moving objects may be obtained This 
instrument has been applied te the measurement of the velocity 
of projectiles, and small periqifs of time in physiological research, 
and to the photography of insects and falling drops of 
liquids 
Perhaps the Tost unique exhibit of the evening was the series 
of photographs of flying bullets which Mr* Boys had obtained 
eby a modification of an oW] method The photographs showed 
beautifully the wavés in the air caused by the rapid flight of the 
bullet analogous to those produced by a fast-going steamer 
In one slide the small preces of paper through which the bullet 
had passed weg also seen ploughing their way through the air, 
producing quite as definite waves as the projectile itself, only of 
not such large dimensions — The passage of a bullet through a 
pieee of wire was also very pu x the piece ofe witegthat was 
cut off not having time to fall before was seized by the light- 
ning ey® of the camera The photogtaph shgwing a magazine 
nfe bullefeiercing a glass plate brought out some very interest- 
ıng facts The glass appeardd to be thoroughly Saattored ina 
dnection opposite to that in which the bullet was proceedings 
the greatest scatteringetaking place on the sige Which the 
projectile touched first The wayes set wp og the glass plate 
gave measuids of the wave, #ength of the tremor caused, and the 
velocity of travel The bullets used for these picteres were of 
various kinds, and the velocities varied from 750 to as much 
as 3000 feet per second, the former from a pestol and the Jatter 
from a magazine@ifle, the bullet being composed of alumumum 
to obtain thisgreat velgcity® eec e 
The Committee of the Kew Obsegvatory tahibited a tefugg 


. 
The frequence of alfernatione| Major L Darwin With this instrument all the most important 


“features of a lens can be accurately and swiftfy def&rmined We 
may mention here that arrangements are being made that any 
lens sent to them will be thoroughlg exafnined in all respects 
under the superintendence of Mı G M Whipple, certificates 
of examination being made out, as 1s at preset done in the case 
of other instruments . 

We must now pass on the photographs € 

Astronomy was well to the fore with the exhibits of Messrs 
Lockyer and Roberts The former showed a fine spastrum of 
Nova Aunrgz, that had been enlarged twenty five times from a 
negative taken with only a 6 inch object glass and prism. by the 
Brothers Henry and Hilgei respectively, several fine photographs 
of stellar spectra illustrating the main evolutionary types accord- 
mg to the meteoritic hypothesis, and photographe of the 3 foot 
reflector at Kensington that ıs now near completion Mr 
Roberts showed some photographs of celestial objects, the 
original negative of Nova Gygni, taken with a 20 inch reflector 
with a two-hours’ exposure, showing the Nova as a star of the 
thirteenth magmtude An enlargement of the region in which 
Nova Aurigze was situated when the star was of the fourth 
magnitude was also displayed, together with the original photo- 
graph taken with the instrument before mentioned, but with an 
exposure of three hours 

The photographs showing the great sun-spot of February last, 
exhibited by the Sola: Physics Committee, may be said to be 
the best series that has ever been obtained The series included 
nine days, and showed the remarkable changes that occurred 
during the interval fyom February 5 to February 17 

Mr W. Saville-Kent exhibited a series of photographs, over a 
hundred, taken by himself, enlargements of the same, and water- 
colour sketches, illustrating. coral reefs, coral animals, and the 
marine fauna generally of the Great Bairier district of Australia 
A lantern exhibition illustrating the same subject was also 
included in the evening's programme The reef views, which 
portrayed extensive areas of growing corals of innumerable 
varieties, were, as explained by the exhibitor, taken at abnor- 
mally low spring tides, and are as a matter of fact very rarely 
visible to the extent depicted Among the more important 
points associated with this exhibit were the facts that in a large 
number of mstances accurate measurements had been taken of 
the mdividual corals that compos ed the reefs photographed, 
such reefs being in easily accessible positions, where their sub- 
sequent amount and rate of growth could be periodically deter- 
mined This exhibit, more particularly with relation to the 
illustrations of living coral polyps—those of the mushroom 
corals, genus Fzngza, being particularly noteworthy—represented 
the first occasion ın which photography has been systematically 
applied to this highly interesting biological subject A second 
novelty exhibited by Mr Saville-Kent was a pearl of fine quality 
and considerable size that the exhibitor had caused the mother- 
of-pearl shell animal, AMeleagiina margaritifera, to produce 
by means of a delicately-manipulated operation on the hving 
animal 

From the Zimbabwe ruins, Mashonaland, some very valuable 
finds in the shape of pottery, gold crucibles, weapons, ingot 
moulds, &c , were exhibgted by Mrs Theodore Bent and the 
Royal Geographical Society , while by the same gxhibudts were 
shown a model of the circular temple at Zimbabwe, built of 
small blocks of granite without mortar, and several plang of 
rums in Mashonaland No less interesting also were the 
photographs of ancient Central American monuments and build- 
ings from the rums at Chichén Itza (Yucatan) Palenque 
(Chiapas), &c , exhitated! by Mr Alfred P Maudslay , and a 
selection from the preof-plates to the first memo of the archzo- 
logical survey of Egypt that ıs being undertake by Mr Perey 
E Newberry One of these pypot-plates showed all the suc- 
cessive stage of a wrestling match between aebl&ck and a wh¢e 
man, more than a Mundred different positions bemig recorded , 
the white man, we are Sorry to say, seemed to be getting the 
worst of it in many of hem e * 

Several important disogveries were made dunng the Royal 
Dublin Society's survey of the fishing grounds on the west caast 
of Ireland , specimems of several fish then obtained were exhibited 
by Prof A C Hadddh ang Mr EW L SHolf Mapy new 
to British waters wege found, while ore quite neWeto scienc 
(Mettophechihys retropingatus, Holt) was caught 

Some very’ curiowsewarms cr posed* Mr F Ee Beddard's 


*exgiyt They were specgnens Of BgamhaMa Gower bi, and 


camera for photographic objecgives that hads been designed Wy P were found in a tænk in the Regent’s Park Rotinical Gardens? 
e 
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They possesses dotsal and ventral series of contractile gills, which 
makg then differ from all other known fresh-water worms 

To summarize sh@rtly a few of the other exhibits, we may 
mention Messrs Pike and"Harris’s high tension apparatus, Mr 
H L Callendar’s platinum resistance pyrometers , the original 
specimen qf Asterbpecten Orton (Forbes), and a specimen of a 
slab of mountain limestone Bolland showing the passage of ag 
foraminiferal ooze into crystalline calcite, by Piof W C 
Williamson, Prof Percy Frankland's crystals of active calcium 
glyceraté (lævorotatory) , and the two exhibits of turacin, one 
by Dr C A MacMunn, showing the very remarkable spectium 
it produces: the other by Prof A H Church who discovered 
this red pigment in the wing-feathers of certam plantain-eaters 
or Touracos «^ very ingenious process of so-called colour photo- 
graphy was explained by Mr F Ives, of Philadelphia, who 
showed several pictures by means of a special optical lantern 





THE SOUTH LONDON ENTOMOLOGICAL 
AND NATURAL HISTORY SOCIETY 


“THE annual Exhibition of this Society was held on the 5th 

and 6th inst , at *' The Bridge House," London Bridge, S E : 
The President, Mr C G Barrett, FES, ın opening the | 
Exhibition, gave a short account of the history of the Society 
from its formation by eleven South London entomologists in 
1872 , and he referred to the work done by members in render- 
ing popular the study of biological science, 

The exhibits were arranged in four rooms, and were very 
varied, including examples of nearly every order of the animal 
and vegetable kingdoms 

In the first room Mr C S Cooper exhibited an almost per- 
fect collection of British wild flowers and leaves, the Lambeth 
Field Club, Mollusca, Mr J T Carrington, land shells from 
the Riviera, arranged so as to show variation, Mr C H 
Collings a.d Mr D W Collings, British and Australian birds’ 
eggs aud British birds, Mr H J Turner and Mr Rice, nests 
and eges of British birds, the latter having a double nest of the 
great titmouse (Zaerzs major) The tables around this room 
were set apart for the exhibition of objects by aid of the micro- 
scope, and among so many 1t is difficult to make a selection , but 
the more important objects were those of Mr T D Ersser, 
who showed the circulation of the blood 1n a gold carp, a most 
interesting subject, Mr J H Stanley, spawn of perch, Mr 
H Groves, the circulation of sap in Nitella, Mr R Macer, 
heads and eyes of various species of spider, Mr West, fresh- 
water Polyzoa, Mr = Hunton, preparations of the Hydroids, 
including the beautiful sea pen, killed with the tentacles fully 
extended, Mr W B Medland, the pulsation in the heart of a 
snail, Mr J B Medland, a section of the Jaw of a mole, with 
the teeth zs seé (polarized) 

In the second room Mr J A Cooper's birds’ nests and eggs 
in natural clutches occupied one end, and were much admired 
one of the principal features of this collection being that it is 
arranged to show the variation in different clutches of the eggs 
m one species This was particulagly noticeable in those of 
the redPbacked shuke Among the eggs there were white 
vatieties of thése of the chaffinch, Japwing, and great black- 
baoked guil , vartable series of the guillemot, 1azorbill, lapwing, 
and golden plover, also a series of nests containing eggs of the 
cuckoo, ircluding nests of the wagtail, tree pipit, chaffinch, 
greenfinch, hedge sparrow, robin, flycatcher, yellow bunting 

In the class Insecta somefof the more important exhibits were 
those of Mr Je H leech, with sixteen, drawers containing 
Palearctic Lepyloptera This collection attracted considerable 
attention Mr J Jenne: Weir showed exotic Rhopalocera, 
ulgstrating forms of mimicry? and fine examples of South 
Afmcan Ornjoptera Mr S Edwards lso contributed a 
large exhibit. of exotic Rbopalocesa * Adjoining these, was 
the Sothys typical collection of Canadian Lepidoptera 
Four drawers of European Neuropterg wée shown by Mr 
McLachlan Mi H Moore exhibitéd a number of wasps’ nests 
Mr T R Bilup's exhibit compiised. British Coleoptera, con- 
taining types @f nesly all the known spies , three drawers of 
*iemiptera-Heteropteaeand one of “Homoptera were beautiftuly 
arranged, dhd the gdoptiogof a system of Jabelling giving the name 
of the species, the locality where takeng angi dite f capture, is 
much to be comm@gdeal , spven@rawei§ Bf Hfmenoptera Aculeata,e| 
ontaining many rare species, also lung seriesef Ichneumom€e, 
máy of the spealintins being new to Science, and others few to 
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Bntam , also two drawers of life Instories a Idymenopterous 
and Dipterous parasites, together with the larvæ and imagines 
of the Lepidopterous host — "This elast exhibit wa one of the 
most interesting and instructive of the exhibition O$ British 
Lepidoptera there was a, magnificent display, there being some 
forty exhibitors Mr South showed nefudy the whole of his 
collection of Paves, Cranibr, Pterophoy@and Tortrices, a 
selection of Nociua, among which were extreme series of most of 
the polymorphic species 1n the group , a dsawer of Zycena sca) Us, 
showing the colour range of both sexes, one very blu female 
without black discoidal spots was eSpe@ially interesting , a 
drawer of Geometre showing that the coléur and orna- 
mentation of the female parent is trnsmitted to a large 
proportton of her offspring, Mr C G Barrett, Pis nape, one 
female of a light canafy-yellow colour from Norfolk, others 
suffused with grey from South Wales, others with black spots 
and tips and dark nervures from the north of Ireland , varieties of 
Anthochar1s caidamines , long series of Odonestzs potatorta, 
showing extieme variation, the colour in the males ranging from 
chocolate to a pale buff, also extensive series of varieties of 
Agi otis cursorza and A titter, from the east coast of England 
Mr Barrett also exhibited a drawer of varseties of Rhopalocera 
lent to him for the purpose of figuring in his book on the 
British Lepidoptera by the Rev Joseph Greene, thé Rev O. 
Pickard Cambridge, Dr Wheeler, Mr J E Robson, Mr E 
Sabine, and Mr Sydney Webb It 1s doubtful whether such a 
collection of varieties has been seen before, and those Lepido- 
ptensts who pay special attention to the question of variation 
were much interested in the extraordinary varieties shown Mr 
F Merrifield, examples of Selena tllustrarta, S tllunaria, S 
lunaria, Augona aluana, Vanessa ulice, Platypteryx falca- 
tanta, Aicha cata, Bombyx quercus and vai calfune, bred by 
him in his experiments on the effect of temperature on the 
pupz of certain species in causing variation Labels were 
attached to each specimen showing the conditions to which the 
pups had been subjected, and the results obtained from these 
It appeared that a lower temperature produced examples 
which were darkÉr and more intense in colour than those 
subjected to higher temperatures A third drawer of S 
ziusiia:ia and S iMumasia was shown, as illustrations of 
the effect of temperature applied for a very few days 
to pupz at a sensitive stage, ze just before they began to 
show the colour, the forcing temperature was about 77°, the 
natural temperature about 40° to 50°, a range of 15° or less (at a 
point which 1t appeared was not yet actually ascertained between 
57^ and 73°) was sufficient to produce the full temperature 
effects shown 1n the first two eases, but a range of much less 
than 13°,1f at the right part of the thermometrie scale, pro-* 
duced substantial difference of colouring Mr W Farren 
contributed examples from Cambridge including fine yellow 
specimens of Bryophila perla, gnd extensive senes of B 
muralis and B zmpar of Warren, these gave rise to consider- 
able discussion among visitors as fb whether 2/527 was a true 
species 8r only a vanety of mals Mr R S Standen, a small 
box showing extreme varieties of A7gynnzde Mr, Tugwell, a 
selection from his eabinet, including long senes of Zugonza 
almar:a, Esp, melanic forms of Ajigalze pedarra, Boarmua 
repandata, Tephrosia brundularra, &c , andestriking varieties off 
Abiaxas grossulasiate Mr C G Gregson also putin a magni- 
ficent series of varieties of this last-named gpectes, some of the 
specymens being entirely suffused with the black markings, 
in others the yellow-coloured markings were “wanting, and 
many were gery pale forms, the black markings being ab- 
sent, Mr Gregson also showed Dranthæcia conspersa, 
from vakidus localities, to illustrate the local variation 
in that species—many of ghe forms were so extreme thas he had 
given them varietfl names Mr J R Weflman, hie collection 
of Dianthoeci@ and Acidalia, also æ drawer of Cidartw russata, 
red and captured from various parts of Great Buitain, a most 
interesting drawer as showing local variauon Mr F W 
Hawés, RhopÉlocera, reared in 1890 an@ 1891, qhiefly from ova 
obtained bygearfhing or from he captured female, jhus'tnabling 
Mr Hawes,to ascertain the early life-histones gf thisegroup , 
among them were exampfes of Hesferza lineola, the species 
recently added to the British list gy Mr Hawes Variation in 
Arcgz cara was shown by Mr Goldthwaite Mr T W Hall, 
and MrgA Mera .My C H Wiljamsireluded,m his series 
a gyeandrous specimen of Argynnis paphia taken by him last 
sdincr in the New Faresf, and much attention was®paid to this 
beautiful specimen s ‘Life-histoniés, the larvae bemg mgunted on 
` . 
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the natural foofl-plant, Were shown by Mr J A Simes, Mr A 
,, "Quail, and Mr A Ciker, the latter gentleman’s Qoro- 
aesma smaiagdaga being especially noticeable Mr R Adkin 
exhibited a cellection y British Sphinges and Bombyces, 
arranged with a view to showgug local variation, such variation 
being wellgleüned in sohe “of tHe speciés of the genus Spz/o- 
soma Also a collection. of Macro-Lepidoptera made at 
Rarfngch, Perthshire,* ın 1891, illustraBng an article on the 
local vanation prev&eling in that district recently contributed 
tothe ExtomologRi Mr Tutt, extremely long and variable 
series of Noctuzee Mr Machin four drawers from his cabinet , 
amongethe@rarer species were Decranura lecusprs and Drepana 
sicula . 

In the third@room there was a large exhibit of marine 
Mollusca, by Mr Caomtsbee Mr Step's exhibit of living 
Mollusca affotded % capital opportunity for comparirg the 
mollusks as well as their shells Betweenethirty and forty species 
were thus shown, each 1n æ separate glass, and ranged from 
the substantial Henx pomatia to the graceful Clazstlza rugosa 
among land snails, and from the large Azodors to the fragile 
Planorbis lanentus among the aquatic species Pond life was 
shown by Mr, Perks , hvifig newts, &c , by Mr R Adkin, Jun , 
and living snakes, &c , by Mr Gee. A gifantic sponge was 
exhibited by Mr Kedgley 

In a fourth room Mr Reeves exhibited and explained an 
original set ef diagrams, showing the correct positions of horses’ 
legs while walking, trotting, and galloping, and to demonstrate 
their correctness the diagrams were transferred to a zoetrope 

A large room was set apart for lectures, and during each 
evening crowded audiences listened to Mr F Enock, who 
lectured on ‘‘ The Life-history of the British Trap-door Spidei ” 
The lecture was illustrated by Mr  Enock's original micro- 
photographic slides, shown by means of the oxy-hydrogen 
lantern Mr E Step’s ** Talk about Toadstools ” was listened to 
attentively on each evening The figures thrown on the screen 
were from Mr Step’s own photographs and drawings A third 
lecture was given by Mr George Day, illustrated by micro- 
photographic slides, entitled ** Domestic. Friends and Foes ” 
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IMERINA, THE CENTRAL PROVINCE OF 
MADAGASCAR 
OS Monday evening the Rev James Sibree read a valuable 
paper on [mérina, the central province of Madagascar, 
before the Royal Geographical Society After an account of 
the work of recent explorers, of whom the French surveyors, 
MM Catat and Maistre, and the English missionary, Mr Baron, 
are the most important, Mr Sibwee came to the main subject of 
His paper, of which the following 1s an abstract 
M Grandidier, who 1s now completing a splendid atlas of 
"Madagascar, published a map of Imérina on the scale of 
I 200,000 ın 1880, and in 1883 an orographical map coloured 
according to the contour limes The road from the poit of 
Tamatave to Antananarivo, tè Hova capital, in the centre of 
the Imérina province remains a mere footpath, imp&ssable 
either to whegle@ vehicles or to beasts of burden , and now, as 
300 years ago, porters are the only menns of transport 
elmérina (“the elevated "gis bounded on the east by the steep 
ridge of forest-girdled mountain sloping to the Indian Ocean 
The other boundaries are indistinct, and. the total area of the 
province may be estimated at 7000 square miles The general 
level of the prosince 1s from 4000 to 4500 feet above the sea 
It 1s a mountainous region, aboynding 1n peaks, which rise high 
above the breezy plateau, and marked also by many valleys 
The gmost prominent summits are Angàvokély, to the east, 
Ambohimiangara in the extreme®west, {haranandri8nf to the 
south, Mxangàna, Ambdhimanda, ande Andringitra more cen- 
tral, and Ampohipaniry and Vohiléna to the nofth The south- 
west of the province 1s dominated by the central pass of 
Ankaratra, a denuded volcano of great size, 155 peaks ferming the 
culmmating points of the island, and reaching nearly 90035 feet 
abovethegea “The mourffain-peaks are usually gratte or giferss, 
sometimes occurring in great goun@ed bosses, sdimetimes 1m fan- 
tasticallyecarveg pinnacles resembling from a distance Titanic 
forts, castles, and cathedrals | Decómposed granite covers a 
great part of the country withehick deposits of clay, sometimes 
white but more ogen tinted deep red by ferric oxide Ire 1s 
abundant, gold has recentlysbeen discovered, graphite, galena, 


copper, and eher useffl minerals are also found in Iménna 
NO 1176, voL. 46] Ss ° 
"e 








M —— MM ——ÀÀ— € ——À MM 


o— 


The wate@hed of the island lies much neartr the east coast 
than the west, and the two chief rivers rising inethe extreme 
east traverse tne breadth of the province on he way to the 
Mozambique Channel The Ikópa, fed by the Aur the 
Andrómba, the Màmba, and other streams, flgws north-westward 
through the fertile plain of Bétsimitat@ra, and fagther north 19 
joined by the Bétsibdka, under which name the united sweam 
runs on to the sea at the Bay of Bembatóka € Lake Itàsy is 
tge only large body of water in Imérina, and probablyfowes its 
origin to volcanic subsidenc . 

On account of its altitude Imérina hay a pleasant temperate 
climate, although lying within the tropics The south-eas@trade- 
winds, blowing fresh and moist over the forest belt and the 
wooded plains of the east, make the atmosphere peculiarly 
bracing in the cooler season The annual rainfall at Antana- 
narivo 1s abou’ 53 inches Through the clear pure air distant 
landscapes stand out with remarkable sharpnes of outline 
Towards sunset Imerina is seen in its most attractive aspect , 
the hills, range beyond range, assume the richest shades of 
purple, the sky flames with crlmson and gold, and the long clay 
walls of the native compounds glow like streaks of vermilion 

The general aspect of the province 1s bare, except for patches. 
of primeeval forest in the northern districts Moor like hills, 
which would look utterly dreary but for the marvellous atmo- 
spheric effects, predominate Near Antananarivo the dried up bed 
of an ancient lake, known as Bétsimitàtatra, forms a great plain, 
covered with rice fields, which support a dense population The 
steep sides of the river valleys are terraced, like great green stair- 
cases, with rice-plots, where the grain 1s sown broadcast, and 
whence the voung plants aie transplanted in the larger fields 
along the river plain and in the meadows left by dried-up. 
lakes 

The political subdivisions of Imérina are mainly tribal, and 
are used for purposes of taxation, and for the apportionment of 
military levics and forced labour No census has been taken, 
but an estimate based on the number of villages and houses 
justifies the estimate of the population at about 1,100,000 
Except Antananarivo, there me only small villages in the pro- 
vince, but these are clustered very closely together, especially to 
the north and north-west of the capital Several of these were 
formerly tribal capitals, and Ambóhimánga still retains nominal 
equality with Antananarivo im royal speeches The old 
villages were always built on hills for purposes of defence, and 
surrounded by double or treble Imes of fosses and embankments 
dug out of the hard red clay A narrow bridge of the 1ed clay 
leads to the gateway, which 1s formed of blocks of rock, either a 
circular slab Io or I2 feet in diameter, which was rolled between 
upright gate-posts so as to block the way, ar massive upiight 
monoliths bearing strong wooden gates In recent times the 
Hovas have largely deserted these fortresses, and built them- 
selves villages close to the rice fields Graves of the aboriginal 
Vazimba are scattered over the province, but local feeling 
prevents any examination of these from being made 
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Academy of Scienceg, May 2y-M d'Abbadie in the 
chair —The movements of minute organisms analyzed bymeans 
ofchronophotography, by M Marey Using an arrangement 
described in the Revue Géne ale des Sciences in November last, and 
in NATURE, vol xlv p 228, M Marey has obtained photo- 
graphs of the movements of blood corpuscles in the capillaries, 
and has analyzed the movements of zoosphores in the cells of a 
Cladophora Enlargements from these negatives have been 
presented to the Academy By taking a seriesgof pictures at 
intervals of about one-tenth of a second, and projecting them 
upon @screen at about the gamg rate, the effect of the real 
«notions of thé object can be reproduced The arrangement fer 
domg this will be dtscribed in a future commungcauon —Ob- 
servations of Swift’s, Déhning’s, and, Winnecke's comets, made 
at Algiers Observatory ewith the coud equatorial, wy MM. 
Rambaud and Sy — Obsergattons of position are given —On the 
approximation of functions of very large numbers, by M Maumce 
Hamy —On the taueochronism ın a material system, by M Paul 
Appell —On the laws ét in i La M €& CNassy, , When 
a substance having tha formula MjR, 1% electrolyzed, M desig* 
nating an elegtro-positiva and R an electro-negative :Süde, one 
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are disengaged when one equivalent of hydrogen is set fiee 
in a voltampter included in the cncut Wiedemann and 
others have found exceptions to this law, for m the case of 


some salts, 2 equivMlent gf the radicle R and one equivalent of 
e 


the other radicle areedisengaged M Chassy proposes to sub- 
stitute the follofing law for those previously enunciated, all 
cases being included in ıt ‘Lorsqu'on électrolyse une substance 
quelconaue il se dégage toujours l'eduivalent d'hydrogene ou la 
quantité correspondante du radical électropositif "— A new case 
of abrformal solution saturated solutions, by M F Par- 
mentier The author finds that the solubility of ethyl biomide 
in ether decreases rapidly with increase of temperature —The 
occurrence of fluorine 1n different varieties of natural phosphates, 
by M Ad Carnot From the iesults of the analyses of a num- 
ber of sedimentary phosphates it ıs concluded that in the sedi- 
mentary phosphates the proportion of fluorme is sensibly equal 
to that in apatites having an equal percentage of phosphorus 
Phosphorites of fibrous, semi-crystalline structure have almost 
the same composition as crystallized apatites Earthy or com- 
pact phosphorites contain a Jess proportion of fluorine Con- 
cretionary, zoned, and mammillated phosphorites contain barely 
any fluorine —Estimation of small quantities of cai bon monoxide 
by means of cuprous chloride, by M L de Saint-Martin — 
Thermal study of the value of the replacement of hydrogen 
in phenolic hydroxyl, by M de Forciand C,H,O sol + 
Na sol = C,H, ONa sol + H gas + 39 10 cal 
This 1$ practically the mean value for the 1eplacement of H by 


Na in tertiary alcohols and acids, for 27 89 pai = + 3903 


—On an ethylnitroketone and an acetylnitroketone derived from 
camphosulphophenols, by M P Cazeneuve —Determination of 
the surface of ebullition of normal paraffins, by M G Hinrichs 

— Action of pyridine bases on certam sulphites, by M G 

Denigés Compounds of the type SO, M", C;H;5N have been 
obtained and examined — Preparation and physical properties of 
acetyl fluoride, by M Maurice Meslans (See Notes) —Diamido- 
phenyl sulphone and some of 1ts derivatives, by M Ch Lauth 

—Coloaring matters and azo and alkyl compounds derived from 
chrysaniine, by MM A Tnillat and De Raczkowski —On a 
soluble naphthol derivative, by M Stackler —Remarks on some 
fishes from Upper Tonlan, by M. Léon Vaillant —On Cerataspis 
petita, Guérin, and on the systematic position of the spectes 
Cer ataspis, Gray (Crypiopus, Latreille), by MM A Giard and 
J Bonnier —On an embryological law for the orders Rhabdo- 
cehda and 7?7:c/ada, by M Paul Hallez —On the cneulation 
of the blood in young spiders, by M Marcel Causard —On the 
discovery of Bactrylum in Meurthe-et- Moselle Trias, by MM 

Bleicher and P. Fliche —Applications to normal physiology and 
pathology of the temporary loss of the activity of tissues by local 
cocainisation, by M C A Francois-Franck —Observation of a 
meteor, by M L Simon (extract from a letter to M Wolf) 

The meteor was observed on April 24, at rth 55m in the 





evenmg. It moved from east to west at an altitude of about 70° 
or 80° 
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THURSDAY, May 12 
RôvaL SociETY, at 4 30 —ransformers Prof Perry, F R S —On the 
pios Effect of the Limitation of the Number of Ordinary Fellows 
elected into the Royal Society, to Fifteen m each Year, on the Eventual 
Total Number of Fellows General Strachey, F R S —On the Shoulder- 
girdle in Ichthyosauria and, Sauropterygia T W Hulke FR S —On 
the Embryology of Augiopteris evecta (Hom ) J B Farmer —Note 
on E«creton 19 Sponges G Bidder —On the Development of the Sng- 
matain Ascidfans W Garstang 
Maruematica® SOCIETY, at 8 —On an Operator that produces all the 
Co variants and Invariants ofganye System of Quantics D EF 
e Story —Apph#atigns of a Theory of Permutations in Circular Pocessios 
to the Theory of Numbers Major MacMahon, V R S 
INSTITUTION Ür ELECTRICAS ENGINEERS, ag 8 —Notes on the Light of the 
Electrig eArc A Trotter (Discussion )—On the Cause of the 
Chang€s of Ele®romotive Force in Secondugy Batteries Dr J H Glad- 
stone, F R S, and W Hibbert e 
INSTITUTION oF CrviL ENGINEERS —Stfflents' Visits to the Beckton Gas 
Works, the Northern Outfall Sewer, the Victoria aul Albert Docks, and 
the P and O ss Oceana Leave Fenchurch Stteetat g 18a m 
è Rovan gsti foTIo®, at 3g The Chemisté of Gases Prof Dewar, 


e * FRIDAY, May 1% 
RovAL ASTRONOMICAL So®rery, at 8 e è 
PHYSICAL bociETY, at*5 —An  fhstrumens &» Drawiflg Parabolas R 
Inwards —Som® Flegtr: al In@rumen ®F Nalder —An Instrument 
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* for Measuring Magnetic Fields E Effser and H, Stansfield 
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INSTITUTION OF Civit, ENGINEERS —Studegts' Visits to Woolwich Arsenal, & 
the Wirks of the London Electric Supply Corpottion at Deptford, and 
the Tower Bridge Leave Charmg ross at 9 40€& m At 730 — 
Students’ Annual Dinner at the Holborn Restaurant e 

RovaLn INSTITUTION, at 9 —The Ney Sür in Aungae Dr William 
Huggins, F R S . e. * o 

AMATEUR SCIENTIFIC SOCIETY, at 7 — Exhibition of Objectsfbf interest 
——At 8 —Recent Additions to Botanical Science L A Boodle —The 
Copper Production of N&th America. W Sensngns e 6 


* © SATURDAY, May 1$» 
RovAr Boranic SOCIETY, at 3 45 . 
ROYAL INSTITUTION, at 3 —] S Bachs Chamber Music (with many 
Musical Illustrations) E Dannreuther 
MONDAY, MAY 16 . e 
VICTORIA INSTITUTE, at 8 —On Prnmtve Mn Sir W Dawson and 


Rev J Meilo 
TUESDAY, MAY 1% 


ZoorocicAL SOCIETY, at 8 3o —On the Geographæal Dætrıbution of the 
Land-Motlusca of the Philippine Islands Rev A H Cooke —Resultats 
des Recherches Ornithológiques faites au Pérou par M Jean Kalinowsht 
Graf Hans von Berl-psch, C M ZS ,@and M Jean Stolzmann —On 
Lucioperca marma G A Boulenger —On the Antelopes of the Genus 
Cephalophus Oldfield Thomas 

INSTITUTION OF Civit ENGINEERS, at 8 —The Distribution and Measure- 
ment of Illumination. A P Trotter (Discussion )—The Measurement 
of High Temperatures Prof W C Roberts-Austen, F R S 

Roya INSTITUTION? at 3—Photography in the Coloiffs of Nature, 


Frederick E Ives 
WEDNESDAY, Mav 18 

Royal METEOROLOGICAL Society, at 7 —Results of a Comparison of 
Richard Anémo-Cisémographe with the Standard Beckle$ Anemograph 
at the Kew Observatory 6 M Whipple —Ram drops Lowe, 
F RS —Levels of the River Vaal at Kimberley, South Africa, with 
Remarks on the Rainfall of the Watershed W B Tripp 

ROYAL Microscoricat SOCIETY, at 8 —On the Organs of Oviposition in 
certain Cattle Ticks R T Lewis —The Penetrating Power of the 
Microscope E M Nelson —The Rings and Brushes of Crystals E 


Nelson 
THURSDAY, May 19, 
Roya. SOCIETY, at 4 30 
CREMICAL SociETY at 8 —Magnetic Rotation of some Acetyl Derivatives 
W H Perkin, F R S —Studies on Isomaric Changes, No IV , Halogen 
Dertvatives of Quinone, Part I Ling —Note on Dhastatic 
Action E R Moritzand T A Glendinning —Formation of the Hydro- 
carbon CqgHje from Phenylpropiomc Acid Dr Kuipping 
INSTITUTION OF ELECTRICAL ENGINEERS, at 8 
Rovat EDT at 3 —The Chemustry of Gases 


- FRIDAY, MAY ay 
Rovar IusriTUTION, at 9 —Electro-Metallurgy J Wilson Swan 


SATURDAY, May 21 


RovaLn INSTITUTION, at 3 —] S Bachs Chamber Music (with many 
Musical Illustrations) E Dannreuther 





Prof Dewar, 
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THE TELL ERAMARNA TABLETS IN THE 
BRITISH MUSEUM 


The Tell ef Amarna T&blets in the British M. useunt, with 
Autotype Facstmles (London Printed by order of the 
Trustees, 1898 ) 


URING ihe sammer of 1887, a woman belonging to 
the household of one of the “antica” dealers 
who live at or near Tel? el-Amarna, in Upper Egypt, 
set out to follow her usual avocation of digging in 
the sand and loose earth at the foot of the hills for 
small antiqyties Every man, woman, and child in 
the neighbourhood spent, and probably still spends, 
a large portion of eåch day in this profitable pursuit, 
for in the ewinter season they were able to sell at 
good prices the scarabs, ings, fragments of beautifully 
glazed Egyptian porcelain, and other objects of this nature, 
of which there seemed to be an endless supply ın the 
ground round about From the time when Wilkinson 
made his first Journey to this place, until quite. recently, 
every traveller who has visited the spot has been able to 
bring away with him interesting and 1mportant antiquities, 
which have either revealed new facts in Egyptian history, 
or have served to illustiate and explain processes in the 
technical arts known to the Egyptians In the early 
„years of this century, when the scientific staff attached to 
“Napoleon’ s expedition to Egypt was compiling the ma- 
terials for the splendid map of Egypt afterwards edited 
by Jacotin, 1t was noticed that the “ ruins of a large 
town” existed at Tell el-Amarna, and it ıs said that a 
superficial search made ovet this part of the country re- 
sulted in the finding of a number of fine objects which have 
since filtered into several Europgan collections of Egyptian 
anfiquities But whatevei thntgs have been dug out from 
these ruins, or from the ground round about them, or how- 
ever great their importance, nothing possessing the histori- 
cal and scientific value of the antiqmties discovered by 
the Tell el-Amarna woman 18 1888 hath ever rewarded 
searcher before & The exact details of her search will 
never be knofn, neither can the exact spot where she 
mage her great discovery lg identified (for the Arabs took 
care to obliterate all traces of the diggings made by them 
on the spot after her find”), but ıt 1s certain that in a 
small chamber ab no“ great depth below the surface, she 
found a number of clay tablets the like of which had never 
been before dug up in Egypt The number of these, tab- 
lets an@ fragments 1s variously gaven, but it Beemt that 
the outsidohimit may be set at three bundred and thirty , 
1n this mattet, however, and indeed in making any state- 
ment which is based upon the word of many sgllérs of 
* anticas? m Egypt, the writer (and theiehder) mus$ pfo- 
tect himself by saying affer the manner qf the Pious 
hammedan, “But God knoveth” Of this tfm” ie 
"Trustees of the British Museum secused eighty-two%ablets, 
the Gizeh Museum in Egypt ebout sixty, apd the Berlin 
Museum about ona hundred and sixty pieces, ef which fe 
large number &re ffagenenfs which gre “po connétted 
sense. 
the texts frqm their own colléction tqgétller with those 
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The authorities of this last Pastjtution published tige t$ fimenophis JII, antl to his $n Afnepophis IV, 





. 
from the tablets at Gizeh by hthography urderghe editor- 
ship of Drs Abel and Winckler, but the resultselready 
gleaned by scholars from this editiop apear to be meagre 
when compared with the quantity of material whichethe 
originals offer for study 

eThe Tell el-Amarna taWets are different from an other 
known cuneiform documents — They lack the symmetrical 
form of the tablets from the libraries of the old Baby- 
lonian temples, or of those from the library at Kouyunyik, 
founded by the mighty kings of the last Assyrian Empire 
—Sargon, Sennacherib, Esarhaddon, and Assurbanipal, 
the material ıs, ın many cases, ill-kneaded, antl contains 
fragments of flint or other coarse materials, the colour 
of the clay varies from a hght to a dark dusk tint, and 
from a flesh colour to dark brick-red They are written 
in a hand which, to some extent, resembles the Neo- 
Babyloman writing used commonly in Babylonia and 
Assyria for about seven centuries before Christ It pos- 
sesses, however, characteristics different from those of 
any other style of cuneiform writing of any period now 
known to exist, and nearly every tablet contains forms of 
characters which have hitherto been thought pecuhai to 
the Ninevite or Ass§iian style of writing The large, 
bold hand found upon some of the tablets suggests the 
work of the unskilled scribe, but more careful examina- 
tion shows that it 1s the result of unconventionality rather 
than ignorance The details of the peculantes of 
spelling need not be discussed here, but the expert will 
find many rare and important examples of Assyrian 
orthography never dreamt of before The Semitic dialect 
in which the tablets are written 1s very closely related to 
the Hebrew of the Old Testament, and the “ Canaanite” 
forms of pronouns, &c, are of peculiar interest for the 
student of the Bible, for many of them are new, and they 
afford the means of explaining certain difficulties which 
now exist in Semitic grammar. Although these tablets 
offer a satisfactory solution of some difficulties, they raise 
many questions which will probably remain unanswered 
for some time, and among these there ıs one, not the 
least important, of how it happens that a governor of 
Egypt, who was a vassal, and ruling in Syria, should bear 
the name of Itagamapairi, which is neither Semitic nor 
Egyptian? 

The Tell el-Amarna tablets are unique as an archzeo- 
logical “ find,” and they die also unique as a meaffs of 
weaving together the threads of the histories of two or 
three of the greatest nations of antiquity at a critical 
period As we are able to say, with comparative certfunty, 
I. they were all written between the years 1500-1450 

, they have an authority possessed by few of the 
documents coming déwn from this remote peftod They, 
partly fill, moreover, a gap in the history of tle dynasties 
of Mesdbotanda and Syria, for although much compara-e 
tively 1s known concerping the period in Which the 
Assyrian Empire was -ounded—dbout Bc, 18dbe-and 
although we have annéls of many kings between BC 1320 
and 620, the history | of the period between BC 1800 and 
1320 1s almost unkn8w 

TheeTell el-Amarna tablefs in the'Butish Main ĉn- ¢ 
sıst of a seges of despatches wreten frem kings of 
Babylonia, Alashiya, Mitten, Plgnicia; Syna, ant Pales- 


megea named Khut-erfaten, or Khwefi Seen, and the 
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“heretic kigg”, among them also is the draft of a de- 
spatch from Amenophis III to a king of Karaduniyash 
Many of them are®of agpersonal and private nature, and 
theseare, of course, the most interesting, for they reveal 
details of,the ffmily life of the great kings of the East, 
which the ordinary inscriptions ghave failed to preserve, 
for us, the remainder refer to State business, and show 
beyon® all doubt how close was the connection between 
the kings of Babylonia, Mitani, and Karaduniyash and the 
kings of Egypt, and also how great was the commerce | 
and intercourse between these counties It will be re- 
membered that the Egyptians gained their first foothold 
in Syria under Amasis I , who, about BC 1700, brought i 
the war of independence toea successful close, and , 
marched into Sharuhen, a city to the south of Gaza, 
mentioned in Joshua xix 6 His successor, Amenophis I, | 
made no further advance'nto Syria or Mesopotamia , but | 
Thothmes I , about B C 1633, marched into Northern Syria, 
called Ruthen, and set up a tablet to mark the limit. of 
the frontier of Egypt His son made no attempt to 
“enlarge the borders ” of Egypt 1n this direction, and the 
“wild woman” Hatshepset was too much occupied with 
fitting out her expedition to Punt to*trouble about such 
things , but when Thothmes III ascended the thione of 
Egypt, about B C 1600, he at once set out to crush the 
rebellion which had broken out all over the country to 
thenorth-east of Egypt Making his way by the penin- 
sula of Sinai, he passed into Syria, and within a month 
from the time he set out he defeated the rebels, whose head- 
quarters were at Megiddo, and captured the city Dunng 
the next few years he marched through the country 
round about, carrying off spoil and establishing the 
worship of Amen-Ra and other Egyptian gods in 
the principal cities At a city on the Euphrates 
called Ni, he set up a tablet near one set up 
by his grandfather several years before, and it 1s clear 
that his hold upon Western Mesopotamia was no 
shadowy power Indeed his conquest of the city of Ninip, 
and the worship of the gods of Egypt established there 
by him, 1s referred to by the inhabitants of that place 
when they write to Amenophis IIT more than one hundred 
years later When Amenophis III ascended the throne 
of Egypt about B C. 1500, he was, thanks to the bloody 
victories of his ‘predecessors, able to assume the 
soverÉignty of Western Mesopotamia and Syria without 
much fighting, and ıt seems that his expeditions to these 
parts were undertaken as much for the sake of the lion 
hunts ‘which he conducted there as for the purposes of 
conquest He boasts on his scarabs that in the first ten 
years of his reign he slew 102 lione with his own hand 
d hat the c@intry of Mitani offered fine opportunities 
for sport we "know from one gnscription which says that 
Vhothmes ITIeslew 120 “elephants there , and Piglath, | 
Pileser I (8 C 1120) Roasts in his, anilals that on foot he 
slew 1s@long with his*own hang in Mitani (Rawlinson, 
“Cuneiform Inscriptions,” 1 pl 16, *5-79) While on one 
of these semi-warhke expeditions he fell in Iove with a | 
fair-hairedg blge-eyed, graceful guP named Thi, the 
* daughter of parentg whose ndes Vae Iuaa and "Whuaa, 
and she’ was pioughs to Egypt ig the tenth year of the 
king’s réfgn, qcconfpanieg ‘by angthep wife 8f Amenophis, 
* and 317 of her ladi&s Thi whs evidently the Egyptian 
fhonarch's faMotirxe wife , She became Zar excesance the 
* Ne I177 YOL. 46] : 
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“Quedén of Egypt,” and her son Amerphis IV became *. 
King of Egypt Amenophis III also marrieg a sister and 
daughter of Kallimma-Sin, King of Karadurfiyash, and 
made proposals for another of his daughters, naed Suk- 
harti, while she was stell a child, and he¢gok to wife also ehe 
sister and daughter of Tushratta, the peg of Mitan? A 
letter from  Burraburyash also reveals the hitherto 
unknown fact that his son married daughter of the King 
ofEgypt One ofthe most interesting af these tabletsis the 
draft of a letter from Amenophis III to Kallimma-Sin, King 
of Karaduntyash, a country contermirfbug with Assyria , it 
1s the only known leger of Amenophisin Babylonian, and 
1s written upon a tablet of Nileanud The subject of the 
letter 1s a proposal for the hand of Sukharti, whose father, 
Kallimma-Sin, writes back to Egypt asking what has 
become of his sister who marred the King of Egypt 
many years before? In reply to this Amenofhis invited 
Kallimma-Sin to send messengers to see and to converse 
with the lady, and to carry back news of her to her brother 
An embassy was sent to Egypt, but its members were too 
young to be able to remember what the lady had been 
like, and they failed to identify her satisfactorily Kal- 
hmma-Sin 1s not unwilling to discuss the marriage of 
his younger daughter Sukharti, but he points out that 
he usually gives his daughters to the “kings of Kara- 
duniyash,” who make handsome presents to himself and 
his messengers Not to be defeated in his desire by the 
paltry question of gifts to the wife’s relatives, Amenophis 
says that he ıs not only willing to give for Sukhart: as 
much as all the other suitors could or would give put 
together, but he will send a gift *o Kallmma-Sin in * 
honour of this king’s sister, who 1s now living with him in 
Egypt This point satisfactorily settled, Amenophis 
proceeds to discuss the proposal of Kallimma-Sin for an 
Egyptian princess, and he plainly but forcibly tells him 
that “the daughter of the king of the land of Egypt Hath 
never been given to a ‘nobody’” Kallimma-Sin replies, 
“Why not? Thou art kipg, and canst act as thou 
pleasest”, but, willing to be satisfied with a lady of 1ess 
rank than a princess, he adds, “ Surely there be daughters” 
of nobles who are beautifulewomen in Egypt Now, if 
thou knowest a beautiful lady, I beseech thee to send her 
unto *me, for who here could say that she is not a 
princess ?” What Amenophis finally arfinged for “his 
brothe: Kallimma-Sin” we know not, but ıt seems that he 
gave him a large quantity of gold, and that he mariied 
Sukharti after all The letters of Burraburryash to 
Amenophis III are scarcely less intenesting, for they 1efer 
to*old intrigues of the Canaanites, to comMercial treaties 
and they give some account of this king’s gifts to the 
dauglieg ofeAmenophis who was about to marry higson 
The most importaift correspondent of Amenophis in the 
Jand of Mitefii was Tushratta, whose*sister and daughter 
he marrjetl, and who writes to his son-in-law with a 
mixture of affection and avarice amusing to contemplate 
Fot example, having acknowledged the receipt of a letter 
from Argenobhis;and sail that its “ contéhjs pRased him 
so greatày that even ifit were possible to «lissolee all the 
friendship which had existed between them in times 
ggne by, the "words of this message alone would, foi 
himself, suffice. tq,re-establis their ¢riendship for ever,” 
ehè next begshifn to send him much gold, andartfully refers 
toa gold libati¢n.bowl and wessels profusely decorated with 
. . » 
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* gold ornaments yhicheAmenophis had sent to hisfather, 
thereby hintifig that simMlar gifts would be most accept- 
able to hupSelf In trae Oriental fashion he says, * When 
my brother has sent thé *gotd, if Task, ‘Is it enough? à 
the answer may be, * Fully enough ¢ ”, or I may ask, ‘Is it 
thedull amount?® ànd the answer *may be, ‘It 1s more 
than the full anteent’” In the latter case Tushratta 
declares that he willebe “very glad? ! In another letter 
Tushrat® gives an account of his accession to the throne 
It appears that when his father Shutarna died, his brother 
Artashumara became king, but was shortly after slain by 
rebels Théugh Quite young, Tushratta rallied his friends 
and supporters, and after some frouble succeeded in 
slaying his brother’s muiderers Facts of this nature are 
of great importance for restoring the history of this long- 
forgotten country Isan interesting fact that together 
with suche letters there always arrived gifts, which 
consisted of horseg, chariots, gold vessels, ornaments 
made of gold and lapis-lazuli, eunuchs and ladies fo: the 
king's hoftsehold , and the relatives of tie Mesopotamian 
puncesses who had become wives of the King of Egypt 
never forgot to send them gifts of earrings of gold, choice 
oil for anointing, &c Sad to relate, however, some of the 
writers of these letters complain that Amenophis did not 
send them gifts 1n return Inathird letter Tushratta men- 
tions that the goddess “Ishtar of Nineveh, lady of the 
world,” had gone down into Egypt during his own reign 
and during that of his father, and he begs Amenophis to 
increase the worship of this goddess in Egypt tenfold 
A fourth letter of Tushratta is sent to the “Queen of 

, Egypt,” who can be none other than the blue-eyed, fair- 
haired Thi 

Passing from theletters which refer to Amenophis’s mar- 
riages contracted with Mesopotamian princesses, we come 
to those relating to the matter-of-fact business of the 
Egyptian Government of that day These consist of re- 
ports of disasters to the Egyptian power and of success- 
ful intrigues against it, coupled with urgent entreaties for 
help, pointing to a condition® of distraction and weakness 

*;Àn Egypt and her dependencies Some of them must 
have been addressed to Amenophis III towards the 
close of his long reign of gbout thirty-six years, but the 
gieater number clearly belong to the reign of has son 
Amenophis IV, for the disorganized condition of the 
Egyptian provinces in Phoenicia and Syria which they 
reflect could only have c®me into existence when Egypt 
herself was torn by the rival factions which sprang up 
when that king endeavoured to substitute the worship of 
the Disk for tgat of Amen, the mighty god of Theles 
The chief cities of Phoenfcia, Tyre, Sidon, Byblos, 
Aradus, and Simyra (which commanded the gad to 
Aradhs), representing the Egyptian power, were being 
daily attatked by tbe ever-incieasin& forcesaf the enemy, 
who, seeing*the impotence er supineness of Egyp{, grew 
bolder and bolder Nor did the brave and loy?fl defence 
of such men as Rib-AQda, governor of Byblos, afd &bi- 
Milla, Kang of*Tyre, stave off or long thee overthiow of 
the Egyptian’ power in Pheenicia The despegate posi- 
tion of this latter loyal officer 1s*almost pathetic in its 
hopelessness In one lettêr to the King of Egyptghe 
says, “ My lord, hy sun, my god, sevep times and seven 
times do I plostrate fnyself at the feet ef the king, my, 
lord 
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Iam*the dust beneath the fett, af the king, my® 


lord, and that upon which hetreadeth O “my king and 
lord, thou art hke unto the god Shamash arf to the god 
Rimmon in heaven Let the king gave counsel to” his 
servant Now the king, my lordfhath appeinted me the 
guardian of the city of Tyre, the ‘ rofal jhandmaid’ and 
I sent a report in a tablet unto the king, my Idtd , but I 
have received no answét thereunto” He then announces 
the delivering of the city of Simyra into the hgnds of 
Aziru the rebel, by Zimrida, governor of Sidon, who had 
also captured the city of Sazu, wherefrom Abi-Milki drew 
his supplies of wood and water, for neither existed natur- 
ally on (the bleak rock of Tyre, ın consegsrence many 
Tynans died of want Moreover, Zimnda, Aziru, and 
the people of Aradus attacked the forces of Abi-Milki in 
chariots by land and in Ships by sea In conclusion he 
sadly adds, * I am surrounded on all sides with foes, and 
Ihave neither wood to warm myself, nor water to drink, 
I send this tablet to the king by the hands of a common 
soldier, and may the king send me an answer speedily ” 
When his condition becomes more desperate he sends 
another despatch, and with it a gift of five talents of 
copper, hoping thereby to extort an answer from the king 
of Egypt, in thisQ,he reports events with a Crsar-hke 
brevity thus —“ The king of the land of Danuna is 
dead, and his brother has succeeded him, there is peace 
in his land One half of the city of Ugart has been 
destroyed by fire The soldiers of Khatti have departed 
Itagamapairi of Kadesh and Aziru have rebelled, and 
are fighting against Namyawiza — Zimrida, governor of 
Sidon and Lachish, 1s gathering together ships and men ” 

A letter of considerable importance 1s that of Akizzi, 
governor of Katna (Cana), for it refers to the origin of the 
worship ofthe sun m Egypt It appears that the King of 
Khatti came to Katna, and carried off the image of the 
Sun-god, and Akizzt writes to Amenophis III , asking for 
money to ransom the image , he makes his appeal on the 
ground that Shamash the Sun-god, the god of his fathers, 
became also the god of the ancestors of Amenophis, and 
that they called themselves after his name Now this 
clearly has reference to the title “son of the Sun,” which 
was adopted by nearly every king of Egypt, and indicates 
that Akizz believed that the worship of the sun was ın- 
troduced into Egypt from Asia 

Space forbids our quoting more frem these interesting 
documents, but sufficiené has beef said above tog show 
what an important contribution to our khowledge of 
Oriental diplomacy about 1500 BC the Tell el-Amaina 
tablets offer Incidentally they reveal many new acts of 
history ; they offer a new field for the researches of the 
geographical studeg, and the eidentification of many 
towns and countries mentioned in the Bible and in the 
Egyptian inscriptions has already been olstained, they 
give ut for the first time thé nmes of Artgtama, Artashy- 
maia, and Tushratta, kings of Mitani, and of, Kallimma- 
Sin, king of Karadumifash , they Supply the reaggns why 
and show how the S&fites came to have Such power in 
Egypt , and depict the frevitable anarchy which prevails 
in dependencifs er colonies when the dominant power 
tottegs or declines 9 . m. 2 o 

We have already ead that the TA el- -Amar n& tablets 
are different érom any dther caneiform documents known, 
undyis precisely this aiferenge which às Made their, 
publicagion a diffttulty sTo make a gatgs(attory editi@n 
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of these texts it, was necessary to unite the skill of the 
Assyriolegist with the accuracy of the photographer, for 
the formercould ofly transcribe thecharacters moreor less 
accurately, béing powerless to give their exact shape and 
form, and the letter, while reproducing their exact shape 
and form, could only show the characters oa the flat-sided, 
tablets, those on the rounded edges remaining invisible 
The Trustees of the British Museum, then, decided 
to print in cuneiform type a full transcript of the 
texts ın characters as closely resembling the originals 
as possible, and in addition to give a number of cha- 
racteristic Specimens reproduced by the autotype pro- 
cess, so that the student who is unable to visit the 
Museum may be able to make himself taoioughly ac- 
quainted with the various complex and unusual forms 
of characters in which these tablets are wr.tten In ad- 
ditton toithe printed texts and autotype plates, a summary 
of the contents of each tablet 1s given, accompanied by 
notes, chiefly philological and geographical, which we 
believe will be of use to the reader The summary 1s 
preceded by an introduction, in which the finding of the 
tablets and many points of interest concerning them ate 
discussed in brief paragraphs It will be remembered 
that some thirty years ago, when Sir Henry Rawlinson 
began to publish his monumental work, the “ Cuneiform 
Inscriptions of Western Asia,” he contemplated adding 
translations of all the texts given. therein It was, how- 
ever, found impossible to do this satisfactorily , and not- 
withstanding Sir Henry’s thirty years’ additional labour 
on the Assyrian inscriptions, it would still be somewhat 
rash to publish word-for-word translations of such difficult 
texts as those from Tell el-Amarna Plain, historical 
narrative, like the great Tiglath-Pileser inscription, could 
be and was well enough rendered into English by Sir 
Henry Rawlinson so far back as 1857 , but letters and 
despatches of a new kind, containing words and forms 
hitherto unknown, cannot be thus treated. The summary 
of each tablet will tell the general reader what the tablet 
1s about, and will help the student more than a literal 
translation of the verbose Oriental phrases would have 
done In publishing these texts with autotype repro- 
ductions and summaries of contents, the Trustees of the 
Brtsh Museum have made a new departure, and we 
believe that the edition will be as useful to the general 
studet of antiquity af to the cufterform expert 
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4 TEXT-BOOK OF PHYSICS 


A Manual of Phystes By Wiliam Peddie, D Sc., 
FRSE (London Ballhère, Tall, and Cox, 1892) 


Tue attémpt made by Dr Peddie to supply a 
manual gf physics $wfable for Eng]ish students 
and English teachers is altogether sworthy of praise, 
and hjse effort has undoubtedly* been, on the whole, 
successful he best works at pisent in use in higher 
schools and in colleges as text-Books of physics are the 
well- ati En nglish translations of* éwo® French books, 

e Ganet’ an d DeSchancle Theae ar8, no doubt, excellent 
books 18 their way, gnd in the hands of abie English 
translatoes the orminal French. ‘comppilatwhs have re- 

- ceived greft imtprovement. Ag recommendation also ef 
these Frenfü, gogks is to be, found*in the Rpautifil 
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diagrams and pictures of experim€ntal gpparatus Thesee 
we muss in every English book@including the book before 
us Nevertheless, even the modified affq improved 
English translations’ are nbt afttogether satisfactory for 
English teaching pyrposes, and Dr. Peddie’s work, 
supplying a negd which is very general felt, will beanost 
warmly welcomed 

The subject has been, on the whae, Jadera treated 
It 1s compressed ın an admirable way into veryémoderate 
compass If, now and then, one feels regret that some 
particular portion has not been more fully dealt with, re- 
flection on the moderate size of the book, arf on the way 
in which each part 1f treated in the space prescribed to it 
by the author, often affords “a timely and sufficient 
consolation 

While speaking about size and fom, it may be remarked 
that the paper, the printing, and the binding, make this a 
pleasanter text-book to hold and to se than any which 
has appeared for many a day In this respect the book 
can scarcely be to highly praised . 

Commencing with four preliminary chapters, in which 
general laws are stated and explanations given as to 
certain necessaiy mathematical ideas and formulas, the 
author proceeds in chapter v to the treatment of ele- 
mentary kinematics , and in chapter vi to the general 
principles of dynamics, including the general equations of 
fluid motion and of the equilibrium of a fluid It is 
needless to say that these subjects are very briefly touched 
upon, but teachers will at any rate find a very succinct 
indication, to say the least, of the parts of mathematics 
and of dynamics which are most egsential to a proper 
understanding of the physics which 1s to follow 

Chapters vu to xu inclusive are devoted to properties 
of matter general properties of solids, liquids, and 
gases are dealt with, a good account of gravitation is 
given, elasticity, diffusion, and the allied subjects, as | 
well as coheston and capillarity, are discussed , while in 
chapters xu and xii we fiad a very fair account—short, 
of course—of atomic thedres, including the modern 
kinetic theory of matter, Perhaps the chapters juss 
referred to, on properties, of matter, constitute the 
most thoroughly successful “portion of the book. We 
cannot call to mind any book m which an account 
of these subjects so good, and ın itself se complete, can 
be found The femaining chapters—with tffe exception 
of the last two, which are @evoted to the electro- 
magnetic theory of light and “ the ether "—treat in detail 
of sound, light, heat, electricity, and magnetism It is 
inéhe last-named portion of the book thgt students will 
feel a want of fuller and more complete treatment The 
subject of heat in particula: will be felt by many to be 
unduly'cbmpressed, and the same must be said offparts 
at least of elegtrodyrfimics and electrgmagnetism 

A book such as we have degcribed, covering? so wide a 
field, an? brought into the nariow limits of 500 small 
octgvo*pages, must obviously, if if be well arranged and 
well written, be an 1mporgant contribution o ous scientific 
nd We have no he€itation in giving it high 
commendation There is, perhaps, not much that 1s 
absolutely novel in the treatment of the subjects, or in the 
måtter, but that ıs hardly to be expect in a manual of 


thes kind, theenoVelty ıs rather t® be sedh in the idea 
eof the productign ef such a book . 
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While thes giving to the author warm praise and 


congratulation, we canngt ayoid neticing serious faults 
both of Commission and omission First it seems simply 
defilprable to drag quaternion notio&s and notation into 
an elementary EON pf this kind, unless ıt be to show how 
ridiculous the riders of the quaternion hobby can at 
times,beqme The explanations and definitions at the 
commencement of$chapter v will be nothing to the 
majority of ledtners and teachers but a mass of confusion 
thrown over one ef the simplest and most important of 
subjects To prove by quaternions éhe formula S = VT 
(space described in a given time with constant velocity), 
which needs only a knowledge ofthe multiplication table , 
or the formula x = ig7? for falling bodies, which can be 
explained by commonSense (but not by quaternions) to 
a boy of twelve in half an hour, is simply mexcusable 
Wherever quaterniofis are introduced ın this book we 
find an eagy matter made difficult —if ngt, as in the case 
of simple harmonic motion, absolutely unintelhgible 
Unfortunately, Dr Peddie is not the first writer who has 
contrived, by means of quaternions, to make a subject 
unnecessarily difficult and repulsive 

But by far the most serious defect of this book, and it 
is one which will greatly mar both its usefulness as a 
text-book and also its popularity as a somewhat ele- 
mentaiy work foi reading and consultation, arises from 
the failure of its author to catch, even 1n a remote degree, 
the spirit which has animated and directed the whole of 
the best experimenting in physics for the last twenty-five 
* or thirty years Æt 2enem regunt numeri ıs the motto of 
Fourier's great work , and a realization of the fact that 
numbers (not merely numerical ratios) must be sought 
for as the crown of physical laws 1s that which has given 
pre-eminent value to the labours of experimenters during 
the last half-century, and has forced workers in this great 
field into precision and defigiteness The example set 
by Gauss and Weber, Joule and Thomson, and by the 
British Association. Committee on Standards of Elec- 
trical Resistance appointed in 1861, has revolutionized 
ideas as to what 1s the ult&mate object of experiment- 
ing in physics, and we caf no longer be satisfied. with 
knowledge as tg almost any physical phenomenon* until 
we are able ® apply to the phenomenon, and to our laws 
the searching test of aritgmetical calculation in absolute 
nümbers . 

Unfortunately, 1n the book before us there 1s no recog- 
nition of these gnecéssary conditions for completeness of 
knowledge, and' very little recognition of recent investiga- 
tions of the kind here indicated The failure will be 
felt neost seriously .n the important subjects efe heat, 
magnetism, and electricity 

In electriejty thefe is not to be found the gesistance, 
whether in ohms or in C $ S units, of any Vae ef any 
material! There are pages of algebra ôn dimensjons of 
units, to puzzle the unfefttunate Jearner, but 1 néwhere fan 
he find whatean ohm, oreampere, or volt is » unless, 
* ohit=109 C @S” can be taken asa definition, hen the 
meaning of a C GS unitis npt explained Faraday’ s laws 
of electrolysis, goté*ty years ago, are stated, byt the detfg- 

munations of Lord Rayleigifand Kohlraasch of the amount 
of silver depagited by an ampere current n a 3 second are note 
even 1eferred to Taws thernfo-electiic. eutves, and some 


forms of galvanic cells are desciibed , but pow to’ find He «the teat to be ePerfectly RRE 
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electromotive force of any one combination in valts isnot 
indicated We must not multiply gnstahces | It would be 
only wearisome Magnetism, eleqfro- dynamics, are 
treated 1n precisely the same way , and th& student would 
find ıt impossible to cglculate from data in this book 
how much heat is conducted acioss a stone slab in an 
hour under given conditions, or how much heat es lost 
from the surface of a sooted globe in a minute, though 
there ıs a great deal of exposition of laws of heat ex- 
changes, and of the algebra pertaining thereto Diffusion 
of matter ıs another subject which suffers frém defective 
treatmentina similar way The word “ ditfusivity," 1ntio- 
duced by Thomson, 1s correctly defined on p 131, but 
ten lines lower down the definition 1s departed from, and 
a column of relative numbers 1s substituted for the now 
fairly known absolute diffusivities A very thorough 
change of all these parts of the book ought to be made in 
areprint or new edition, 1n order to make the work con- 
formable to modern knowledge and requirements 

It would be ungracious to point out too many minor 
faults in a first edition, but a few must be mentioned. 
Faraday seems to hie been forgotten in connection with 
liquefaction of gases ' and Melloni, though not perhaps 
absolutely trustworthy, surely deserved to have his name 
mentioned in connection with radiation of heat Mayer's 
name is not mentioned, and, whatever Dr Peddie may 
think on the subject of the celebrated controversy, 
no one wil agree with him that the name should 
be ovutied We cannot help feeling that there is too 
much local colouring about many parts of the book A 
book of this kind 1s sadly marred by want of proportion- 
ate distribution of treatment, even the occupation of 
space with minute treatment of a favourite subject 
becomes an injustice with regard to those subjects which 
are unduly curtailed for want of more space We trust 
it will not hurt the feelings of anyone 1f we remark that 
the book should be a little more cosmopolitan, and a good 
deal less Scotch 

On p 337, there 1s a mistake which will bear compari- 
son with Lord Brougham’s celebrated idea that people 
carry weights on their heads to have them farther from 
the centre of the earth, and therefore less attracted The 
formation of ice in very hot” cointries on shallow 
pools 1s compared with Paraday’s Éxpeirment of freezing 
mercury in a white-hot crucible It is radiation, not 
forced evaporation, which 1s the cause of the phenome: 
non referred to 

We regret, also, that Dr Peddie has thought ıt advis- 
able to follow the example of *Laxwell and others in 
changing Andrews's'diagram right for left € There is ng 
reason for doing so The diagram was muth better as 
andre®s originally gave lt, ant it wouldebe better alse 
without the dotted" ling said to separate the region in 
which liquid and gas cap exist together frop the segions 
in which the substdtice, | is entirely quid or entirely 
gaseous The former isa "region concerning which theve 
has been much n of an unprofijpble,sort | The 
elementary student need fbt be ffoybled with it, af ite 
cannot be explained fo fim 1n a single sentence * 

,On P 95 there 1$ a° diagram of a*cord e bere pulled 
throagh a tube Perhapstit cannot*be a&ertfd that the . 
diagran? ıs absolutely wrong, because theecez ıs said m 
But the cord, passigg 
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roumd cofners which look as if they were sharp angles, 
15 so strikingly dhlikes anything which can be realized 
(and he results explained in this section can to a great 
extent besexperfmentally realized), that the diagram be- 
comes at least misleading — If the corners are sharp by® 
intention, then the diagram zs absolutely wrong 

In sfite of the faults and defects we have been obliged 
to notice, this book 1s, as we have said, an admurable 
attempt at a very worthy object, and with some remodel- 
ling it can be made into an excellent text-book We 
wish it all süccess, feeling well satisfied that ıt meets a 
decided want 





OUR BOOK SHELF 


The Dietetic Value of Bread By John Goodfellow, 
FRMS (London Macmillan and Co) 


THIS book 1s another addition to the useful series of 
“ Manuals for Students,” published by Messrs Macmillan 
and Co The author states in his preface that the object 
of the work is twofold First, to lay before the general 
public an account of the various kindg of bread, by which 
their merits may be judged, and, secondly, to afford 
technical information to students and others on the im 

portant subject of the true value of bread as a food 

These objects have in every way been fulfilled No oneis 
more qualified to write such a book than Mr Goodfellow, 
who by his previous writings has shown such a grasp of 
the subject with which he has to deal, 

The first section of the volume is concerned with 
“Food, Diet, and Digestion” This 15 a very difficult 
matter to treatin a popular manner It involves some 
of the most complicated problems of physiology The 
author, however, has not shirked his task , anyone, how- 
everignoiant he may formerly have been on the processes 
by which food matters are rendered suitable for absorp- 
tion and after-use by the human organism if he reads 
through these pages carefully, cannot but help gaining 
much knowledge on the functions of the stomach and 
intestinal canal, and^of the waste and work of the body 

The nature of the digestive fluids is not, of course, 
considered with the minuteness of detail necessary for a 
medical examination, but enough is said to render the 
following sections perfectly intelligible, although they 
are treated in a scientific manner 

* White Bread” is first considered An mtroductory 

chapter 1s given describing the structure of the wheat 
graingand the changés which four undergoes when ex- 
posed to heat and the process of fermentation. Not only 
are the chemical and physiological properties of bread 
considered, but economical principles are gore into, and 
it 1s shown “ that bread 1s one of the cheapest foods, not 
only with regard to the actual weight of nour:shment ob- 
tained, but also with refard to the wgriety of the nutrient 
constituents and the purchaser whovexpends his modest 
*i4 in a 24b loaf may rest assured that he could not 
spend his money to bettergadvantage ” . 
9 We further learn, however, that white bread 1s not a 
perfect food, those who partake of it Should take care to 
supplement 1$ largely with other foods, ın order to make 
up for the lack of calcareous matter On no account 
pone it form part of the diet*of children unless sup- 
plemented by milk or other foods rich, inelime and phos- 
phateg e e ë [| 

Türnng to “ Whele*meal Btead,” full descr.ptiors are 
given of .ts compositeon, amount gna nature of the salts 
present end their ssolubRy , jts «dagestibiMiy, the waste 
present, and® he agtion of hran oh the intestine, its 
iru satiety, and dryness , and its effécts on mfants anti 
children s 
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and far inferior to good white bread as regares the weight 
of actual nourishment and the thprqughness of the diges- 
tion Its ingestion ıs often followed by diarrheea,Sand the 
action of the bran inqreases the waste,of food $ 

After a short consideration of some®gpecial form& of 
bread, such as “aerated,” “bran,” “ s bread, &c , Mr 
Goodfellow proceeds to speak of Meaby’s Triticumina 
bread, of which he has a very high opinion, ane) bejieves 
that it 1s as near a perfect food as sueh a bread can be, 
and deserves the universal commendation which has been 
accorded to it by the medical an@ analytical world. 
“ Germ,” “diastase,” “gluten” bread, &c, are then de- 
scribed, and the book finishes with short chapters on the 
diseases of bread and its medicifial properties 

To all who are interested in this subject, or wish to 
extend their knowledge of “the staff of life,” we heartily 
recommend this volume ° 


. . 
Graduated Mathematical Exercses Second Series 
By A T Richardson, MA (Rondon Macmillan 
and Co, 1892) 


e 
ON a previous occasion we have referred to the first 
series of exercises by Mr Richardson In these he led 
the student through a set of graduated examples, com- 
mencing with arithmetic and reaching those on cube root, 
compound interest, and quadratic equations 

In the present series, which is intended to be a con- 
tinuation of the first, the relatively higher flights of 
mathematics have been dealt with The problems have 
been arranged on the same lines, the more difficult of 
them being reached as advance is made, and include those 
on algebra, logarithms, tngonometry, mechanics, and 
analytical geometry 

An idea of the range over which each subject spreads 
can be gathered from the fact that all the problems will 
about suffice to cover such examinations as those of the 
Oxford and Cambridge Locals,and Army and Navy, 
allowing a small margin of safety 

Great care seems to have been taken to insure ac- 
curacy, every example having been worked out at least 
twice For class work these examples wil be found 
handy and a great saving of time, while for use at home 
the book should be widely employed . 


Bibhotheh des Professors der Zoologie und vergl Anae 
tomie, Dr Ludwig von Graf, in Graz  (Lewpmg 
Wilhelm Engelmann, 189%) 


PROF, VON GRAFF 1s the lucy owner of a fine scientific 
library, which was formed mainly by Carl Theodor von 
Siebold, his father, and his grandfather, afl of whom were 
professors This library came into the possession of Prof 
von Graff in 1882, and as it wa too large for the modegt 
dimensions of a German piofessor's House, he exchanged 
many books relating to practical medicine for zoological 
monographs and periodicals At Graz the lhbrary is 
freely used by his oe pupils, and Polleagues, and 
itis mainly for their benefit that the present catalogue 
has bgn isqied It consists of 337 closely printed pages, 
and is 2 compilatioe offconsiderable value, not" only 
because it giyes lists of authors and them works, but 
because of “the admirable way in which (he lists are 
arranged, “The contents of tHe library are grouped under 
four headings—*eriodicals, auxiliary books (including 
woeks on University systems, bibliggraphical writings, dic- 
tionaries &ca, zodlogia generals, and zođiogia specialis 


The CaBad:an Guidebook By Charles G D *Roberts 
(London Wiliam Heinemann, 1892) 


TguRIsTs qnd sportsmen in Canada, Qught to be very 
much obliged to Mr Roberts for having provided them 
wtth this excellent Guide-book * The method he has 
eadopted ıs that of in pri y Hand-books, dAd the result 
18 in every way worthy of the models he haschpsen The 


©The oglinary weole-meal bread 1s not aQdesirable food,e] work includes éull descriptions of routes, cities, points of 
e. e « 
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interest, symmer resorts, fishing places, &c, in Eastern 
Ontario, the Muskoka district, the St Lawrence region, 
the Lake St John cotinfry, the maritime provinces, Prince 
Edward Island, and Newfoundland In an appendix 
ate given fish am? game laws, an@ official lists of trout 
and salmon nv@rggand their lessees Tite author gener- 
ally compresses his information into as small a space 
as possible, but in®dealing with the more interesting 
Cankdifn scenes ghas sought to make his descriptions 
lively and gttractive The volume 1s prettily printed, 


and 1s well suppligl with maps and illustrations 
e . 





LETTERS*TO THE EDITOR 


{The Editor does not hold himself responsible for opinions ex- 
pressed by his correspondents  Netther can he undertake 
to return, or to cH respond with the writers of, rejected 
manustripts intended for this or any obher part of NATURE 
No notte 1s takes of anonymous communications ] 


é A Question 1n Physics 


CAN there be a crowding of the particles of a gas to a much 
smaller compass without its being markedly heated? Can a 
gas expand without being cooled? It ıs probable that nearly 
every physicist will give negative answers to these questions, 
and yet the fact that such conditions may occur sometimes 
seems well established The present writer, in 1889, attempted 
to determine the actual heating of air when compressed by a 
pump connected with the cylinder by a Jong tube, and found 
that the temperature was raised about 4° F for a compression of 
IO inches above atmospheric pressure In like manner, on ex- 
panding this compressed air into the free atmosphere, it was found 
that the cooling was about 4° These results were published in 
Science, vol xv p 387, and were strongly combated by Prof 
Ferrel and Prof Marvin Prof Ferrel ad@anced, as applic- 
able in this case, thé well-known thermodynamic formula for 
the computation of the heat developed in a gas when compressed, 


as follows — 
fs (5 ) M: 
” Z 


in which / and /' are the absolute temperatures corresponding to 
the pressures # and 7' Sir Wm Thomson has given this 
formula ın slightly different form, and with a larger exponent 
dsee ** Encyclopedia Britannicg,” vol vn p 814) Prof Ferrel 
found that, under the experimental conditions above, the heating 
should have heen 43°, and the cooling 45^? (38°) (see Ame- 
rican Meteor ological Journal, vol. xu pp 339 and 340) 

It seems very evident, however, that this formula can be used 
only when all the heat due tg the work of compression 1s con- 
centrated in the compressed air, and conversely whengthe air 
expands againg an external resistance An experiment by 
Joule will serve to elucidate this point „He determined the 
mechanical equivalent of heat by immersing the cylinder into 
avhich the air was to be cof{pressed and the compressing pump in 
the same water-bath} and then determing the amount of com- 
pression and the total heat developed This enables us to 
advance the propositeon Jf azr when compressed as to be razsed to 
the tempe ae dbuulicdted by theory, it is very essential thab all 
the heat developed in the work of compression should enter the air 
This seems self-evident , nevertheless, nearly all the ergors that 
have entered the various discussiqns of this questfon bage arisen 
from a neglect of this very obvious corf&ideratton 

In Jofle's experynent let us suppése thatethe compressing 
pump had "seen in one bath, and the cylinder intogwhich the air 
was compressed 1n another nder these conditiong, 1®no heat 
were lost, the first bath would have recesved very much thee 
greate: amount of heat e Now, if the compressed eir nt passing 
from the pum? to the cylinder became eooled to the outside 
temperature, tt ıs evident tit all the heat due to #he work of 
compression w@uld have been disposed of outside ti cylinder, 
and would not have been available for raising the temperature 
of the compressed air * . : 

Instead of conrfetting the pump directly withe the cylirler, 
let us take t'*vo cylinders Of the same etze; and connétted by 
atube  Cqnpress the air in the fimt cylinder (A), to three 
atmospheres, the air in the ether (B)“heimg at atmospher® 


pressure * If we cool the air in A to the outside temperature, 
e. 
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and then open the connection with B, the Compfessed air will 
rush from A to B, and an equilbrum will be "estabfished 
very quickly, the pressure in ech cylinder being at two 
atmospheres The air in A will be sgehtly chilled pecause 
of the work of imparting a certain. velocity to the particles 
entering B, and the air in B will be shghtly w&rmed from 
the impact of the particld& rushing from A, but therg will be 
no heating due to the work of an external force making the 
compression - 

Iastead of allowing the air in A to rush into B, suppose 
we open communication with the outside air The resistance 
to the rush of air will be much less than before, and the chilling 
in A, due to the work of impartmg a certain velocity to the 
air, would be slightly greater than in the previous case, but it 1s 
obvious that this will be vastly less than that given by the 
formula We may say, then, that the conditions suggested by 
the questions above may beevery easily brought about 

The compressed air ın a cylinder has a potential energy or 
capacityto do work, and this energy may be transmitted to 
another cylinder having air at atmospheric pressure without loss, 
and plainly without imparting or losing any heat We might 
compare ıt to the head of water 1n a pond ‘This water has 
a certam capacity to do work depending upon its head. We 
may enlarge the pond somewhat, and the capacity for doing 
work will remain almost unchanged The extremely important 
bearing of these views upon problems in meteorology 1s very 
apparent The convection theory of storms demands a cooling 
from the work of expansion in an ascending column of moist 
warm air , it would appear, however, that the cooling must be 
vastly less than has generally been considered probable. 

H. A HAZEN. 


Aurora, 


PERHAPS 1t may interest some of your readers to see a short 
abstract of the observations of aurora made here during the last 
months, this winter having been by far the richest ım well- 
developed northern lights since the winter 1870-71 Beginning 
with the magnificent display of February 13, which lasted 
almost the whole night, sometimes with vivid red and green 
tints (it was first noted at 6h 45m, and faded away in the 
moonlight between 15h and 16h astronomical time), and 
whose beams converged several times from a large part of the 
horizon towards the magnetic zenith (formation of corona was 
noted at 7h 2m, Ioh, and 13h), we have had aurora on 
February 14, 15, 24, 25, March 1 (at 7h high arch, with the 
highest part through a and 8 Cephei, 7h. 55m corona, between 
8h and roh pulsating and flashing hght, sometimes with 
apparently screw-formed motion) March 2, 3, 6 (at roh 
curtains and corona, yellow-green colours) March 24, 25, 
26, 27, Aprl 23, 24 (at roh xrom curtains, yellow-green) 
April 25 (strong light visible through small openings in 
cumulo-stiatus 1n the north) The last display was on May 1, 
with corona at 9h 40m, after roh flashes, curtains, and 
beams, at 13h beams About 1th fhere was a peculiar 
downward motion of reddesh light nefr the rorth horizoi 

The magnetic disturbances of February 13 evere also the 
greatest we have had for some years Tne magnetometers, of 
the Gaussian construction, are generally observed at 2h and 
21h, bat on February 13 observations were made every hour 
from II p m, m correspondence with Bosekop in Finmarken, 
where the German observers, MM Buendel and Baschin, were 
taking magnetical olftervations and photographs of the aurora 
during February and*part of January In Chrfftania the per- 
turbations were comparatively small in declim&tion (westerly 
maximum 12° 35'noted at*r2la rom, munimym Ir 42' at 
15h 18m, but neijher of them absolute, th observations nt 
being continuous), buf the horizogtal intensif, which had 
already begun to increase a little at 21h , February, varied 
by more than 003 (QS units, a maximum of o 171 having 
been noted at 2h  3om$,..and a minimum of about O 140 
from r2h om (e 13h 20m , as the mirror of the magnet Was 
in both cases outsid® the scale, the values coyld ogly be roughly 
measured At 16h «he biffar ha 


returned’ t the 
small end of the scele, but a nearly® 


m 
ly"constant vale of the 
horizontal imtgnsity was®only sena after fh, February 14 
The inclination had f fngsimum ef 73° 18' atet3h tom , from 
Wwhæb 1t gradually diminished, with some flu€tuatfons, towards 
the nognal value, About 7% o' 2-94 e 
With reference to Mr Backhouse's observation of nacreous ° 
e 
e . e 
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clouds in, tffe. morning of January 30 (NATURE, xlv p 365), 
I nfüy adë that the same beautiful but as yet mysterious pheno- 
menon was seen fe Sanuary 30 and 31, both days in the 
south-west after sunset Since the display of Decemper 1885, 
mentioned by Me Backhouse, it has been seen here every year, 
except 1888, mostly for a day or two in January or February 

A . H. GEELMUYDEN 

University Observatory, Christiania, May 3 


Wave-Propagation of Magnetism 


IN an interesting article in last month's Phzlosophical Magazine, 
Mi Trowbridge has given an account of some experiments made 
by him with the view of examining for any indication of a defimte 
rate of propagation in the magnetization of iron. In these ea- 
periments no indication was observed 

Tt seems to me, however, that nething of this sort 1s hkely to 
be observed where the magnetizing force 1s as great as that used 
by Mr Trowbridge, and that there are two classes of distuib- 
ances to be carefully distinguished For example, in Prof 
Ewmg’s well known magnetic model, something which looks 
very like a definite rate 1s to be seen in the case of a disturbance 
not sufficiently large to cause toppling over of the “molecule 
magnets”, thatis to say, to cause the little magnets to pass 
through their positions of unstable equilibrum On the other 
hand, with a larger disturbance the phenomenon visibly partakes 
of a different characte: Here, throughout the medium, there are 
to be seen at irregular moments what maybe considered as cases 
of precipitation of energy, owing to the occurrence of these 
positions of unstable equilibrium 

These two stages should be carefully distinguished for an 
essential in wave-propagation as opposed to a rate of precipitation 
of energy (such as a rate of 1gmtion, &c ) 1s obviously that the 
medium should not be permanently altered. 

In some experiments made by me, very much smaller alternat- 
mg currents than those used by Mr Trowbridge were employed 
But the occurrence of spurious effects, simulating to a remarkable 
degree the interference nodes looked for, must have effectually 
obscured 1n my experiments the true phenomenon, supposing its 
existence So that, considering the conditions of both our ex- 
periments, I still think the subject requires further investigation 
before coming to a decision 1n the matter Indeed, when larger 
currents are used, no indication ıs to be found of even these 
Spurious effects 

In Prof Ewing's model, when the magnets point on the whole 
the same way (representing a high state of magnetization), the 
rate of propagation of a small disturbance affords a more definite 
problem Tred experimentally, this latter case ght afford 
more satisfactory results FRED T TROUTON 





Correction in “Island Life " 


IN Dr Merram's recently published paper on ‘* The Geo- 
graphical Distribution of Life in North America,” an important, 
and to me almost ingxplicable error in. my work “‘ Island Life” 
1s pointed out It occugs at page gI in the first edition, and 
1s unffrtunately repeated at the same page m the recently pub- 
lished new edition, and consists chiefly in stating that the moles 
(Talpıdæ) are almost confined to the Palzarctic region But a 
little further on in the same work (page 48 of first edition, and 
page 49 of second edition) it 1s correctly stated that there are 
three peculiar genera of moles in North America, and the same 
statement 1s made at pag@115, and aggn at page 190 of vol 
n of my *' Geographical Distribution of Animals " At page 182 
ef vol 1 of the latter work, however, the error first appeats, and 
it as this erroneous passage that kas remained unnoticed yl now, 
end was urfomgunately repeated in ‘Island Life” "In the 
same paragrgph an error of a similar kind also occurs as to the 
distribution of the lynxég& To corfect these errors pages 4I 
and 42h the mew edition of ** Island ife " are being reprinted, 
and will be sent to all who possess the volume if they will forward 
aestamped and directed envelope to the publishers 

AURRES R WALLACE 


o—? : 
THE INTERNATIONAL CONFERENCE ON 
e CHEMICAL NOMENCLATURE 
b T theeméeung ef tfe Intefnatiónal Chemica] &oh- 
gressgheld in Paris in thg summér of 1889, g spgcial 
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chemical nomenclature, and, after discussing a variety of 
propositions, some of which werg adopted, it Was decided 
to form an International Commission for the furt@er study 
of the subject ! . 

The members resident ın Paris, havirf been constituted 
a permanent Committee of the Comnmesiqn, have devoted 
an immense amount of time and care to the preparation 
of a scheme, and it was to discuss their report, that we 
met at Geneva on Easter Mondayelast The French 
Committee had issued invitations, not only to members 
of the Commission, but also to many other prominent 
chemists, so that the meeting was a thordughly repre- 
sentative one  Itiseworth mentioning, as an illustration 
of the sympathetic treatment atcorded by public bodies 
in France to men of science, that the Paris-Lyons-Mar- 
seilles Railway Company granted a reduction of one-half 
on the fare over their line to members of the Congress 

Very happily,,the local committee had amanged that 
all might stay at the one hotel—the Métropole—and it 
was here that we first met in friendly'union on the Monday 
evening? The next morning the Congress asgembled at 
the Hôtel de Ville, M. Richard, the Cantonal Minister 
of Education, bemg in the chair After an admirable 
address of welcome from this gentleman, who appeared 
to thoroughly appreciate the importance of the object in 
view, on the motion of Prof. Cannizzaro it was wisely 
decided not to follow the complimentary, but somewhat 
unbusinesslike, Continental practice so fiequently adopted, 
of appointing a different chairman each day, but to have 
only one M Friedel, who had taken the charr at all the 
numerous meetings of the Paris Committee, having been 
chosen by acclamation President of the Conference, 
formal business was at once entered into, and, after the 
necessary interval for lunch, the sitting was resumed in 
the afternoon We met in hke manner on the two 
following days, and the final sitting took place on the 
Friday morning, but many had left before this On Tues- 
day evening, by invitation of the local committee, we visited 
the theatre, a very beautiful building On the Wednesday 
evening, we were entertained by them at a dinner at the 
Hôtel Métropole, on which occasion a very striking 
speech was delivered by Prof von Baeyer, who, after point- 

* The following chemists eventiglly consented to serve on the Com- 
mission —MM  Béhal, Berthelot, Bouveault, Combes, Fauconnier, Friedel, 
Gautier, Grimaua, Jungfleisch, Schutzenberger (all representing France 
Graebe (Switzerland), Alexejeff and Beilstein (Russia), von Baeyer an 
Nolting (Germany) Lieben (Austria), Paterno (Italy) Franchimont 
(Holland), Armstrong (England), Igtrat. (Roumania), Calderon (Spam) 


Cleve (Sweden), Boukowski-Bey (Tüpkey) Ira Remsen (United States), 
and Mourgues (Chih) 
* TMs report hid been prepared by the followmg —MM — Friedel 
(President). Béhal, Bouveanlt, Combes, Fauconmer, Ggutier, and Grimaux 
3 The following ts the official list of those who took part up the Conference 
—MM H Arm$trong, professeur à la Central Institution, Londres, 
secrétaire de la Chemical Society, A @rnaud, professeur au Muséum, * 
Paris, Adolphe von Baeyer, professeur a l'Univqrsité de Munich , Barbfr, 
professeur à Ja Faculté des sciences de Lyon, Aug Béhal, professeur à 
lEcole supérieure de pharmacie de Paris, Lows Bouveault, docteur és 
sciences, Paris , Stanislas Cannizzaro, professeus à l'Université de Rome, 
Paul Cazeneuve, professeur àla Faculté de médecina de Lyon, Alphonse 
Cofnbes, docteur es sciences, Paris , Alphonse Cosso, directeur dela Station 
expérimentale d'agriculture, à Turin, Maurice De Lacre, professeur A 
lUnwersité de Gand, Michel Filet, professeur a l'Université de Turn, 
Emile €ischer,eprofesseur à l'Université de Wurzbourg A -P -N nchi- 
mont, professenr 4 lUniwersiéfte Leide, Charles Friedel, membre de 
lInstitut, professeur a ja Gorbonnè Paus, Dr J H Gladstone, F R S, 
Londres, Carl Graebe, pfofesseur à l'Umversue de Genève, Philippe- 
Auguste Guye, professeur à l'Umversité de Genève , Istgfti, professeur à 
PUmvegité d&Bucaiest , Albert Halle, professeur a la Faculté des sciences 
de Nancy »Maurice Hanriot, professeur agrégé a la Faculté de médecine, 
Parit, e Hantsth, professeur 4 l'Ecole polytechmque de Zurich, 
Aclelle Le Rel docteur és sciences, 2 Haris, A Lieben, professeur à 
l'Université de Vienne » Léon Maguenne, docteur Cs scidmces, ale-naturahiste 
au Muséum, Paris «on Meyer, Protesgur a l'Universit&de Leipzig , Denis 
Monnter, professeur à lUniversté de Genève, R NŅietzki, professeur à 
l'Université de Bâle, Emrho®Noelting, directeur de l'Ecole de chime de 
Mulhouse, Emmanuel Paterno, professeur a l'Untversité de Palerme; 
Amé Pictet, privaedocent a l'Université de Geneve, William Ramsay, 
FAS, professeur 4 l'Umversité de Londrfsg Zdenko-H Skraup, 
profesgpur a l'Université de Graz, g'erdinand Tiemann, professeur à 
l'Université de Bern * . 
Emile Adoi, 


rofesseur Ph -A 
Guye, Alex Le Royer, Professeur Denis Monnier, Amé erictet, Fréd. 
Reverdin, rofesfeur Albert Rilhet, Edouard Sarasin e 
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ing out thay S experiment chemistry had been carried, 
early in the century, ifto Germany from France by Liebig, 
who wes tutored Uy *GaytLussaf, proceeded to say 
that, although the science had now undoubtedly reached 
1t? highest development in Germdhy, it was more than 
probable that, ® „the future, circumstances would arise 
which would” lead to some other nation— France, 
Russia, Italy, or England—coming to the fore On this 
occafioif$ on thg motion of M Le Bel, it was 
unanimously decided to appoint M Marignac Honorary 
President of fhe C gress, and a letter to him expressing 
our regret ¢hateill-health prevented his taking part in 
its work was at once signed by all present We were 
indebted in many othe gvays to the local committee, and 
there 1s no doubt that the success of the meeting was in 
large measure due to the forethought and hospitable care 
exercised by them op our behalf, absolute amity pre- 
vailed thrgughout, and 1t was clear that all were bent on 
co-operating to secure the carrying out to a succcessful 
issue of a very difficult but most important work The 
great advantage to be derived from the personal inter- 
course wfhich such meetings promote ws soon apparent 
gradually, the doubts which many entertained as to the 
possibility of devising a practical rational scheme of 
nomenclature were dispersed, and ere many hours had 
elapsed the sympathies of all present were enlisted on 
behalf of the work, thus a mission has been sent forth 
which will explain the enterprise to chemists generally 
The resolutions passed at the meetings are appended 
to this article These, I think, are in no way to be taken 
as in all respects final, but they will serve to prepare the 
way and to indicate the Ines on which the work is to be 
carried out The position ın which we found ourselves 
placed, 1n fact, was not one which justified our arriving at 
decisions which could fairly be regarded as binding 
The report of the French Committee was placed in our 
hands only on the morning of the first meeting, and it 
was impossible to master its contents at so short a 
notice, and still less to criticize and test the application of 
its recommendations in detail That the scheme would 
serve but as the basis for discussion was soon evident, 
when at the very outset a system of nomenclature for the 
hydrocarbons was adopted wery different and far more 
Significant than that recofhmended ın the report , and 
numerous othe: departures from its recommendations 
were carried in the course of the proceedings Again, 
some of the most active members of the Congress had 
confessedly paid attentiongonly to special groups of com- 
pounds, and had not tested the application of preposals 
which they styenuously advocated to compounds of other 
groups , buf as a nomenclature admirably adapted to one 
class may be open to allysorts of objections when applied 
fo another, the general bearing of recommendations made 
with reference to special groups will have to be fully con- 
sidered before they can be finally adopted The resolu- 
tions relating go fatty acids (Nos 18, 19) are of this kand, 
and their adoption was warmly opposed by an important 
minority on the ground that, however well they mght be 
adapted to acids pure and gimple derived freut open- 
chain hydrocarbons, their applicftion to acids derived 
from closed-chaiw hydiocarbons ånd aeds containing 
other radifles in additiog to carboxyl waœ beset with 
difficulty In orde: to name an acid in accordance with 
this resolution, the formula of the correspondinge h¥dro- 
carbon must pe confüucted from that of he acid by 
changing carboayl into mgthyP, for example, atric acid, 
CH(CO,H) €(OH)(COOH) CH.,(COOH), would have to 
be regarded as a derivative of méthylpentane, and would 
be named methylpentanoltr®ic acid, numerals being aged 
to indicate theejffositions of the hydroxyl and carbdkyl 
gioups, in "ike fnagnef mellithic eti CCOO RD), 
would be ngmea hexamethylbenzesehevoic acid, although 
no methyl is present init The mental effort involved 18 
visuahizine the formule from such names 4s these would 
NO. 1177, VOL 46] $ . 


appear to be far greater than if they weie ‘egpectiyely 
named propanoltricarboxylic acid ang benzenehexacai- 
boxylic acid, or simply propanolfti-acid and benzenehex- 
acid, the use of the term aczd being understood to imply the 
presence of carboxyl A decision on poirits suck as these 


can only be arrived at after careful study of the general 


effect of such a proposal, and there was no time fot such a 
comparison during the brief debate possible at g Con- 
ference In some cases, there can be no doubt that the 
full foice of objections raised to proposals in favour of 
which a majority subsequently voted was not felt, 
owing to the difficulty which necessauly atises at an 
international Conference if the language fsed be not 
equally familia: to all present, and consequently fult 
expression cannot be given by all to their views More- 
over, although it 1s easy fo criticize destructively even at 
short notice, constructive criticism under such circum- 
stances is very difficult , consequently a proposal may be 
accepted even in face of serious objections toits adoption 
simply because nothing bette: can be suggested at the 
time An instructive case of the kind arose on discussing 
thio-compounds The proposals in the French report were 
not regarded as altogether satisfactory, and an amend- 
ment was suggested and carried which to many appeared 
most undesirable the next morning, when the time 
came to confirm th& resolutions arrived at on the previous 
day, the discussion was reopened, and a slight modifica- 
tion of the onginal proposal was suggested, which was 
recognized to be an improvement, and the objectionable 
resolution was rescinded Clearly at such meetings muclr 
must depend on the nght expression being found by 
happy inspiration at the right moment 

The one resolution which covers all others and which 
defines the nature of the task to be undertaken is the 
first Whatever name we may choose to apply to a sub- 
stance colloquially, it 15 clearly an absolute necessity of 
the times that every compound should bear a systematec 
name of such a character that it can be at once translated 
into the corresponding formula , and that, vece versá, 
a name corresponding to any particula: formula may be 
devised which we may count on finding in the oficia? 
registei, if the compound thought pf have been described. 
The value of such a systematic nomenclature to original 
workers as wellas to students cannot be over-estimated, 
and few who are qualified to take part ın such a work 
will grudge the tıme they may spend on it There was con- 
siderable difference of opinion at the meeting as to whether 
a systematic nomenclature should be devised merely for 
the purpose of an official 1egister, or whether the object 
auned a: should be a system of uet application the 
majority, I believe, came to the conclusion that it should’ 
certainly subserve the ohe, but if possible both pufposes 
There can be little doubt, however, that the future student 
will cut the knot by declining to buiden his memory with a 
double vocabulary in the case of all but the commonest 
substances, and that therefore there ıs but one course 
open to us (cf Res 26) " 

Although sufficieftly conservative to retain methane, 
ethane, propane, ahd butane, the Congres decided ngt 
to adopt the proposal to continue the use 8f the names 
formi@, acetyc, propionic, *an& butyric for ¢he first foyr 


“acids of the acetig series, which was advocated by a su 


stantial minority on tle ground that their retention would 
facihtate the change, érom the óld to the epropdged new 
system This 1s onè ofthe questions demanding careful 
consideration | Many will, no doubt, prefer to retain old! 
unsystematic names as far as possible, but it 15 easy to see 

that the desire to avegd change may carrus t$o far» this, 
dire€tion , it will undoubtedly be ver} inconvenignt to the 
present genegation of echemisjs to {bandon familar and 
herished names, Dt? Aevertheless ıt may he a wise course 

fo bokdlv face the difficulty, rather than iKficf on coming + 
gemeragions a partially ildogical and ugsyetgghatic nomeg- 

clature 

© e a e 
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The argument that the present familiar names * 
. . 


. . 
. 
e ` $ 


58 * * 


e NATURE’ >œ 


E 7 c 


fMay 19, 1892 





may still befused colloquially is, as I have already said, 
scartely & justificgtion of the dismissal of such names 
from the offigial nomermelature, as our successors may be 
expe«ed to object more and more decidedly toa multiplex 
system ag cherffical science progresses, ard to insist on 
the adoption of the official as the sole system the extente 
to which familiar trivial names Shall be retained in the 
official system 1s therefore a matter of grea: importance 
As one aim and object must be to devise a system 
which 15 significant and logical throughout, no considera- 
tions must be allowed to prevail which will defeat this, 
and it will not suffice to quote present usage in support of 
illogical proposals, but this has been done Tnus the 
Congress decided (Res 46) to name compounds of the 
type R’ N, R’ azo-compounds, while retaining the name 
dazo-chloride for CH; NCl? It matters not to us 
that the manufacturers have chosen to call the colours 
derived from azazo-compounds azo-dyes , 1f substances 
such as (CgH,).S are termed ¢#zo, and compounds such 
as (C,H5)S_ «drthio-compounds (Res 43), we are bound 
to be consistent, and apply the significant term diazo- to 
substances containing two nitrogen atoms Resolution 
46 ought therefore to be in part rescinded I call atten- 
tion to this case as an illustration of the tendency to 
break away from uniformity in favour of what may fairly 
be termed popular prejudice, whiche will require to be 
most carefully guarded against if the varios sections of 
our system are to harmonize 
It will be gratifying to English chemists that the prin- 
ciple advocated for many years past by our Chemical 
Society, and enforced in its “Instructions to Abstractors ? 
—tha: particular terminations should be regarded as m- 
dicative of particular functions, and. should therefore be 
restricted to particular classes of compounds—has been 
legalized and extended by the Congress This 1s a step of 
great .mportance, as we may expect thatit will affect even 
trivial names, and that 1n future names will be given to 
new substances which will to a certain extent afford a 
clue to their nature, the hopeless confusion. which now 
reigns supreme in the pages of the ZezzcAte, ior example, 
owing to the disregaid of this principle by our German 
colleagues—who have hitherto been, as a rule, almost uni- 
formly neglectful in matters of nomenclature— will, ıt may 
be hoped, ere long give way to more orderly treatment 
But the importance of applying this principle logically 
was not fully grasped even at the Congress, inasmuch as 
it was decided to affix the termination zze to acetylenic 
hydrocarbons, notwithstanding that this termination is 
admittedly indicative of basic properties If, however, 
a suitable suffix ending in eve could be thought of, there 
would probably be fittle difficulty ın securmg its accept- 
ance, en which case ufisaturated*hydrocarbons generally 
would have *names ending in eze, and saturated hydro- 
carbons names ending in aze, and these terminations could 
be reserved exclusively for hydrocarbons 
It wil be obvious from the foregoing remarks that 
although a solid foundation for our future system of 
nomenclature has been laid, mucheremains to be done 
before a matere design, perfect in all*its deta ls, can be 
esented fof adoption At the meeting the hope was 
expressed that a decision might be speedily taken, to 
enable Beilsteuf to utilize the proposalsyn the preparation? 
of the third*edition of Ins marvellows work , butitis clear 
that weedte nat yet so far advanceg,as to make this pos- 
sible o1 even desirable, and it woyld" Be most unfortunate if 
Beilstein wereat the presentyuncfure to promulgateasystem 
which 1s manifestly incomplete nothiag ĉan be worse in 
eichyaccase*tha? to consent 1 hasge, when 1t is evident 
that thisgwould sure involve repentgnce at leisure ° 
Those of us eho ar® intgresteden the work, and com- 
petent to fdvagce it, must gow testih tail the application 
«of the propbsal$ whieh have been provisionally adepted, 
aad we must'ggsist,in. contributing to the ultimate estab- 
lishment of asystem on the broad lines of policy laid 
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down for our guidance at the" Congress * As it 1s not 
improbable that in the future, owing to the extended use 
of our language, the rfajor proportion of chemical gtudents 
will speak English, it 1s essential that due attention be paid 
to the matter here in England, so tha @ system mag be 
devised which we can make use of withofft difficulty 


. 
Henry E ARMSTRONG 


Résolutions prises par le Cgngsós x 

I A côté des procédés habituels de nomemclature, ıl sera 
établi un nom officzel permettant de retrouser chaque corps sous 
une rubrique unique dans les tables et dictioffnairee 

Le Congrés exprime le vceu que les auteurs prennent l'habitude 
de mentionner dans leurs mémourespentre parenthèses, le nom 
officiel à cóté du nom choisi par eux 

2 On décide de ne s'occuper, pour le moment, que de ce qui 
concerne les composés de constitution connue, et de remettre à 
plus tard la question des corps à constifition inconnue 

La désinence 4e est adoptée pour tous les h¥drocarbures 
saturés de la série grasse n 

Les noms actuels des quatre premiers hydrocarbures 
saturés (méthane, «hane, propane, butane) sont compervés , on 
emploiera les noms dérivés des nombres grecs pour ceux qui ont 
plus de quatre atomes de carbone Ces noms désigneront les 
hydrocarbures normaux 

5 Les hydrocarbures à chaine arborescente sont regaidés 
comme dérivés des hydrocarbures normaux, et on rapporte leur 
nom à la chaine normale la plus longue qu'on puisse établir dans 
leur formule 

6 Le numérotage des chaines latérales partira de l'atome de 
carbone terminal le plus rapproché d'une chaine latérale , dans 
le cas où les chaines latérales les plus voisines des extrémités 
seraient placées symétriquement, la plus simple décidera du 
choix 

7 Lorsqu'un 1ésidu se substitue dans une chaine latérale, on 
emploie métho-, %tho-, etc , à la place de méthyl-, éthyl-, préfixes 
réservés pour le cas of la substitution %e fart dans la chaine 
principale 

8 Dans les hydrocarbures ayant une seule douü/e harson, on 
remplacera la terminaron axe de l'hbydrocarbure saturé 
correspondant par la terminaison 2e (ex éthéne), s'il y a deux 
doubles liaisons, on terminera en dz2ue (ex. propadiéne), s'il y en 
a trois, en Zzz2ge, ete Si cela est nécessaire, la place de la 
double liaison est 1ndiquée par le numéro du premer atome de 
carbone sur lequel s'appuie cettg double liaison 

9 Les noms des hydrocarbures à Zrzg/e harson se termineront 
pareillement en 222e, diine et trune (ex éthine pour acétyléne 
propine pour allyléne, hexadune pour dipropargyle) . 

10 Dans Je cas où il y aurait simaltanément des doubles et 
triples liaisons, on emploiera les diésinences éuzne, drénine, etc 

11 En ce quiconcerne les hytirocarbures saturés à chaine 
fermée? ils prendront les noms des hydrocarbures saturés corre- 
spondants de la serie grasse précédés du préfixeecyclo (ex cyclo- 
hexane pour hexamethyléne) e 

12 Lesatomes de carbone d'une chaîne latérale seront désignés 
par le méme chiffre que l'atome de carbone, auquel la chaine ett 
attachée Ils porteront un indice qui indiquera leur rang dans 
la chaine latérale en partant du point d'attache 

Dans le cas où deux chaînes seratent attdchéeg au méme atome 
de Carbone, les indices de la plus simple d'eMtre elles seront 
accentués o 

Le neéme mode de numérotage est adopté pour les chaines 
latéraleStdes shaties ferrgées * * 

I3 Les hydrocarbureg non saturés seront numérotgs comme 
leshydrocarbure$ saturés-correspondants D8ns le casgl'ambiguite 
ou d’absenceede chaine latérale, en placera le n? f au carbone 
terminal leplus rapproché de la liaison d'ordre le plus élevé 

14° Lg numérotage des hydrocarbures est conservé pour tous 
leur? produif$ de substitution ° f 

15 On gomrfera fes alcool et Igs phénols du nom đe l'hydro- 
carbure dont ils dérivent, terminé par le suffixe of (ex pentanol, 
penténol, etc ) . 

16 Quand on a affaire à des agcools ou à des phénols poly- 
atqmiques, on intercalera, entre le nom de pow o fonda- 
mentalet le Suffixe gf, une des particules az, Z5 téra, ete, 
sumant Pordre de fa polyatomicité €ex propane-triol pour 
{lycérine) - S e 

17 Le nom dé mercaptan eft abandonné, et cette fonction 
sera désigisée paf je sufixe ¢hzol (ex éthane-thiol) d 
e e. . 

* " . 
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18 Dans les acides ge Ja série grasse, Je carboxyle sera 
considéré domme faisant partie intégrante du squelette de 
carbonee * . 
i9 Le nom de tous les acides monobasiques de la série grasse 
est té de celui dei Wifydrocarbure corresbondant suivi du suffixe 
orgue . 
On désignerf™les* dcides polybasiques par les terminaisons 
dioiue, trioigue, téli oge, etc 
20 eLe®résıdus monovalents des acides seront dénommés en 
transformant en oyle fa terminaison orgue de l'aide 
21 Dans les@cides monobasiques à chaine normale saturée ou 
symétrique, le carbone du carboxyle porte le n? 1 
22 Les acifles dans lesquels un ou plusieurs atomes de soufre 
remplacent autant d'atomes d'oxygéne du carboxyle seront 
désignés comme suit le soufre simplement lié à un atome de 
carbone sera désigné par le suffixe 7:07 , sı la liaison est double, 
on emploiera le suffixe zron Exemples 


CH, CO SK Acide éthane-thiolique 
CH, CS OH Acide éthane-thaonique 
CH; CS SH Acide éthane-thionthiohque 


la proposition 





23 Le Congrés donne son adhésion a 
suivante safis émettre de vote défimtif à ce silet 

Les éthers-oxydes seront désignés par les noms des hydro- 
carbures qui les composent, reliés parle terme-oxy- (ex pentane- 
oxy-éthane pour oxyde d'éthyle et d'amyle) 

24 Les anhydrides d'acides conserveront leur mode actuel de 
désignation d’après le nom de leurs acides (ex anhydride 
éthanoique) 

25 (12 4s) Dans le cas de deux chaines latérales attachées 
au méme atome de carbone, l'ordre dans lequel ces chaines 
seront énoncées correspondra à leur ordre de complication 

26 Une discussion plus approfondie sur la nomenclature des 
composés à fonctions complexes est ajournée, et l'etude de cette 
question est renvoyée à la Commission internationale, pour qu'elle 
prepare sur ce point un projet qui sera dich: à un prochain 
Congrès , la Commuissjon cherchera à concilier les exigences de la 
nomenclature parlée avec celle d'une terminologie applicable aux 
dictionnaires 

27 On conservera les conventions habituelles pour les sels ou 
éthers composés 

28 Les lactones seront désignées par le mot olzde, indiquant 
que c'est un anhydride interne d'alcool et d’actde La position 
de la fonction alcoolique, par rapport au carboxyle de l'acide 
alcool où dérive la lactone, pourra être exprimée par les 
lettres grecques a, B, y, 5, à ôté du numérotage habituel des 
Chaines latérales ° 

16) CO 


| | 
CH,—CH—GH,—CH, 
1 4 pentanolide out 4 y pentanolide, 


29 Les acides lactoniques dénvant d’acides bibasiquef seront 
nommés comme¢es lactones dont ils dénvent, en ajoutant le 
suffixe ogue, aractéristique des acides . 

30 La discussion sur lesghaines fermées est ajournée jusqu'au 
Moment où la publication des idées de M Armstrong, sur ce 
sujet, aura permis à la Commission internationale de les comparer 
avec les propositions de M Bouveault 

31 Dans la T" aromatique et tous les corps renfermant une 
chaine fermée, toutes les chaiges latérales seront considérées 
comme des substituants Š 

32, Aldéhydes Seront désignées par le suffixg a? (methanal, 
éthanal) er LEA 

Aldéhydles sulfurées suffixe thial a 

33 Acétenes suffixe ove (CH; CO CH, CH, butanone 2) 

Diacétone$, triacétones — suixes drone, trione © 

Acétones sulfurées suffixe thzone š * 

34 Qumones Le suffixe guznone sera conservé pourdes torps 
homologues de 1g quinor® ordinaire : bd 

Les corps ayant plusieurs fgis 1c chainon CO*CO geront des 
diquinones ou tgiquinones 

35 Ammoniaques composées 
éthylamme, éthéne-diamine) e 

Les corps où lẹ groupe bivalent —NH— Terme une chajne 


pas de changement (ex 


formée de radyaux positifs geront appelés zysnes (ex gthene- , 
. 


imine) e . 
Phosphine®, arsines, stibines, sulfiftess la nomenclature ef 
. 


usage est conservée $ 
e 


36 Hydipxylamine ce nom est conserve ° 
*. 
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37 Oximes seront designés en suivant les régleg actuelle- 
ment admises, les corps zsomčrosés serqnt nommés comme 
e 


oximes . 
(Ex CH(NOH) CH, CH,CH, 3 Butanoxime € 
CH, CH, C(NOH) CH, 2 Bifanoxige ) 


9 38. Amides ce nom seg conservé (ex Ethanamide | 


NH, CO CH, CH, CO NH,  Butane-diamide 
COOH CO CH, CH, CO NH, Acide butanamidoique) 


Imides seront conservees 
Amidoximes ce nom sera conservé 


(Ex CH; C(NOH) NH, Ethanamidoxime ) 


Urée le mot générique we sera conservé, 8n l'emploiera 
comme suffixe pour les dertvés alcoylés de l'urée, tandis que les 
dérivés par substitution acide seront des zré:des 

Les corps dérivant de deffx molecules d'uiée seront désignés 
par les suffixes deus de, deuréue Les uréides acides prendront 
le nom d'acides wuréques On rejettera les désinences wramigue 
et zrique 

39 Amidines ce suffixe sera conservé 


(Ex CH; C NH NH,  Ethanamidine) 


Pour les dérivés, le nom sera dédouble, et l'on fera précéder 
du nom du groupe substituant, soit amino, soit amidine, suivant 
le cas 


(Ex CH, C(NC,H,) NH,  Ethanaminoéthylimidine 
CH; C(NES NHC,H, Ethanéthylammo midine ) 


Guanidines le mot générique guanzdine est conservé, mais 
différentes guanidines seront nommées comme dérivés substitués 
de la diamidocarbo-1midine 

40 Bétames suffixe arne 


(Ex N(CHj4—O Ethanoyltriméthyltaine ) 
CH,———CO 


41 Nitrles la question est laissée en suspens pour la série 
grasse Pour la série aromatique, on adopte le préfixe cyano 
(comme nom de substituant) 

42 Carbylamines la nomenclature actuelle est conservée 

43 Sulfones ce nom est conservé 


(Ex C,H; SO, CH; Benzéne-sulfone-benzéne ) 
Sulfures on Jes désignera en intercalant ¢4zo entre les noms 
des deux composés saturés (décision provisoire) 


(Ex CHs S C,H; — Benzéne-thio-benzene ) 


Disulfures seront désignés de même par dito 
44 Ethers isocyaniques sufixe carbonimide Ex Ethyl- 
carbonimide désignera le cyanate d’éthyle de Wurtz, on dirade 
méme éthylthiocarbonimide pour le dérivé sulfuré correspondant. 
Cyanates ce nom est conservé aux vrais éthers qui, par 
saponification, donnent de l'acide cyanique ou ses produits 
directs @’hydratation On remplacera le nom de sulfocyanate 
par celui de theocyanate bd 
45 Corps nitrés rien dechanger à & nomenclature aquelle 
46 Corps azoiques les dénominations azo et diazo seront 
conservées, mais le mode d'énonciation de ces composés sera 
modifie comme suit 
(Ex C,H; N, CI Chlorure de diazobenzéne 
CsH; Na C,Hs Benzéne-azo-benzéne 
CoH; Na CoHyN. CgH; — Benzene - azo - benzène - azo- 
benzene ), a 
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THE GEOLOGY OF BARBADQS1 


TEE oceanic seref of Barbades forms a group,of beds 
which is clearly*fiarked off from the Scotland series 
below, and the coral ¢imestone above The oceanic 
deposits do net, however, appear everywhere as a con- 
tinuous band between the two other fongnatiens, because 
the elevation of the Wslanfi from*ocganic depths Ws ac 
companied by a c8ngderable ampunt of faulfing, and 
tracts of thé gri Ds Apad were dropped dowe between 
Blogks of the Scotlan eene? Ajthoug® this faulting, 

a Geology of Barbados Part II The P gue Deposits ”” E 
e. 


x «T 
A T KA BrowneandJ B Hfarnson Abstra of Meer printed in 
Quarterly Journal of the Geological Society, May 1892 e 
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interferes: with the continuity of the oceanic deposits, it 
1s abundantly cleas from numerous sections that they 1est 





—€* 
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. 
which are indicated by the existence of thase deposits, 
and their probable equivalent 1apart of the White hme- 


unconformably upon tffe Scotland series, and are as | stone of Jamaica, and they infer that the whole €entral 


distintt in respect*?f age as they are in respect of htho- 
logical composition, and a greater contrast 1n all respects 
can hardly be imagined thanethese two formations 
present 

Theeoceanic series 15 more than 300 feet thick, and is 
divisible into five portions, which, however, blend into 
one another ‘These are, in descending order— 

(1) Grey siliceous mudstones, consisting chiefly of fine 
volcanic dust, with a few fragments of siliceous organisms 

(2) Very fhe-gramed argillaceous earths, often red or 
pink, but sometimes yellow or buff, these are analogous 
to modern oceanic “red clays” , 

(3) Pulverulent chalky marls and earths, being consoli- 
dated foraminiferal oozes passing down into calcareo- 
siliceous earth with Radiolaria, proportion of carbonate 
of lime, 80 to 44 per cent 

(4) Sihiceous Radiolaiian earth, consisting mainly of 
Radiolaria, with sponge spicules and Diatoms, and a small 
amount of fine calcareous matter 

(5) Calcareo-siliceous earths, with 25 to 40 per cent 
of carbonate of lime passing down into purer chalky 
earth, with 60 to 80 per cent, which isin some places 
converted into limestone by the infiltrAtion of calcite 

There is a considerable variation in the amount of 
chalky matte: even on what appears to be the same 
horizon, and within shoit distances The whole series 1s 
more calcareous ın the northern than in the southern 
part of the island 

Interstratified layers of volcanic sand and dust occur 
at several horizons, some of them being hght grey 
pumiceous and felspathic sand, and others a mixture of 
such material with Raduiolarian earth stained brown by 
what seems to be petroleum 

With respect to organic remains, the calcareous earths 
have yielded Foramzmfera in abundance, a preliminary 
examination of six samples by the late Dr H B Brady 
resulting ın the discovery of 81 species The siliceous 
earths have furnished the specimen of Cystechenus crassus 
recently described by Mr J W Gregory, and they abound 
in Radiolaria, as ıs very well known — Certain mails and 
limestones on Bissex Hill prove to consist mainly of 
Globigerina 

The bearing of these fossils 1s discussed with regard to 
(1) the age, (2) the conditions of depth, at which the 
deposits were formed The age 1s Pliocene, or Pleisto- 
cene, while sttatigraphical considerations make it most 
probable that they are of Pliocene date 

The. depth of watex indicated by the Foraminifera is 
from fo to 1000 fathoms, according to Dr Brady The 
Cystechinus is considered by Mr Gregory as strong 
evidence for a depth of over 1000 fathoms, and 1s quite 
consistent with a depth of over 2000, while the Radio- 
laria are, ın Prof Haeckel’s opinion, most nearly allied to 
those which occur in the deepest parts of modern oceans, 
ze about 3000 fathoms oad 

e The colour€d clays are remarkable for the almost com- 
plete absencé of carbonate of, lime , they correspond in 


al essential poyits to thofe modern argillaceous*oozes, 


which occur,at from 2500 to 3000 fathoms, and have little 
or no carponate of limé, . 

The &vailaife evidence points «e,the conclusion that 
the depth of water varied frome1ooo to 2500 fathoms, 
anti there may have been two epochs at which it was over 
2000 fatho e * 

e Rathdlarian deposits iave fos sore years been known 
to exist en Trinidad, and the authors, having obtained 
samples, ge aUe togannounce thatthese clogely resemble 
the Barbadjam earths 1® gendral aspect, in chemicaj 
"composition,,and in®mictoscofical stgicture Sfhtlan 
efrths also apgrefr 4o exist in Hayti . > 

Sinally, they discuss the changes in physical geography 
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American and Caribbean region was deeply submerged 
during the Phocene period, and that? fyung this teme 
there was opef ‘and free communication, between the 
Atlantic and Pacific Oceans The Separation of the two 
oceans, and the deflection of the Gulf Stream, were 
changes accomplished by the upheavaleof which evidence 
was adduced in a former paper, and this gipheavalis a 
comparatively recent event . 

The minute structure of the rocks*:s described in 
reports presented by Mr W Hilland Miss C A Raisin, 
the former showing that the Barlsados chalk 1s similar in 
all essential points to the Chalk of England 


. 
EDUARD VON REGEL 


HE learned and genial Director df the St Petersbug 
Botanic Garden, Dr Eduard von Regel, died 
on April 27, in his seventy-seventh year He was 
the son of a Gotha parson, and developed a taste for 
gardening while still quite young During the hours 
that might have been given to play he was usually en- 
gaged at his favourite pursuit in his father's garden 
After the usual course of education, he spent several 
years 1n various botanic gardens, and about 1842 he was 
appointed " Obergartner" in the Botanic Garden at 
Zurich Here, in conjunction with Dr O, Heer, the 
celebrated palaontologist, one of whose daughters he 
subsequently married, he at once founded a Swiss journal 
for agriculture and horticulture, and was exceedingly 
active in proneoting horticultwe, both in writing and 
practically In 1852 he founded the ow well-known and 
still flourishing Gartenflora, which, however, he ceased 
to edit after 1885 He soon gained fame, and when the 
important post of Scientific Director of the St Peters- 
burg Botanic Garden became vacant m 1855, it was 
offered to and accepted by Regel, and held by him to 
the last There he found a wide field for his energy and 
abilities but although he accomplished much mer- 
torious botanical work, Rufsia 1s far more indebted to, 
him for the improvements he effected in horticulture 
generally than for his botany At the time when he first 
went to St Petersburg, gardening was at a very low 
ebb, and the vast strides thit have since been made in 
this industry are very largely elue to his untiring efforts 
He wrbte treatises, introduced superior varieties of fruits, 
vegetables, and flowers, and succeeded f gaining the 
influence and support of exalted persons for his projects 
both botanical and horticultural e It was mainly through 
his exertions, we believe, that the firs& flower-show was 
held m St Petersburg This was in 1858, and now 
such a thing 15 no uncommon event He was also in- 
stremental in getting botanists attached $ the Russian 
exploring expeditions in Central and Eastern Asia, 
whereby th® gardens and herbaria, not only of Russia, 
but of rope, have bgen greatly enriched, and botaffical 
science advanced Regel himself elaborated many of 
the dried collections thus obtained, Besides describing 
a large,nunfber of plants cultwated in the garden from 
seeds or Bulbs seyt thither by various travellers. One of 
the pest of Jis numerous wiitings js a monograph of the 
genus Adzuy—*,Alliorum adhuc cogniéorum, Mono- 
graphia,"e-the number of speries described exceeding 
250, inclueling a large nymber previously urfiescribed, the 
fruits of the explorations m Asia. He was also joint 
2o of an tnumeration of the plants collected in 
, Sibera by Semenoff, Radde, Stubendérff, and others 
Although gradually declining "in. Wealth düring the last 
Jear or so, he continfied to discharge the deties of his 
office, and although not fo active with hig pen as 
formerly,*he cóntributed some descriptions of gew plants 
. e . 
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to the Garigfflora as recently as February of the present 
year Regel wasethe® recipientef many honours in 
his adopted country, and he was elected a foreign mem- 
ber®gf the Lineage Society of Londen in 1890 This 1s 
the second of hex few prominent botanists that Russia 
has lost withinwa yédr 
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THE annual meetyig® of the Iron and Steel Insutute will be 
held at the Institution. of Civil. Engineers, 25 Great George 
Street, London, on Thursday and Friday, May 26 and 27, 
commencing each dayat ro 30am Sir Frederick Abel, F R S, 
the President, will dehver an address on Thursday, May 26 
The following papers will, be read and discussed on the same 
day, as far ag time permits —(1) On experiments with basic 
steel, by W H White, FRS, Director of Naval Con- 
struction and Assistant-Controller of the Navy, (2) on the 
production ef pure iron in the basic furnace, by Colonel H S 
Dyer, Elswick Works, Newcastle-on-Tyne , (3) on experiments 
on the elimmation of sulphur from iron, by E J Ball, 
and A Wingham, London, (4) on platinum pyrometers, 
by H L Callendar, London On Friday, May 27, the 
following papers will be read and discussed —(5) On the manu- 
facture and application of chilled cast iron (Gruson’s system), by 
E Reimers, Technical Director of the Gruson Works, Madge- 
burg , (6) on valves for open hearth furnaces, by J W Wailes, 
Calderbank, near Glasgow , (7) on the calorific efficiency of the 
puddling furnace, by Major Cubillo, Trubia Arsenal, Spain , (8) 
on a practical slide-rule for use in the calculation of blast furnace 
chaiges, by A Wingham, London, (9) notes on fuel, and 
its efficiency in metallurgic operations, by B H Thwaite, 
Liverpool. 


THE annual meeting of the Society of German Men of 
Science and Physicians will be held at Nurnberg from September 
12to18 At the same time and place there will bea meeting of 
the German Mathematical Association. In connection with these 
meetings there will be a mathematical exhibition, including 
models, drawings, apparatus, anfl instruments used in teaching 
end in research in pure and applied mathematics The project 
has the support of the Bavarian Government, and those who 
are organizing the exhibition Hive secured the co-operation of 
various competent men of scien®&, and of the mathematical depart- 
ments of some colleges, besides that of prominent publishefs and 
well-known technical institutions Space will be granted free of 


charge to exhibitors é 


*PRoF EvisHa Gray, Chairman of the Committee on the 
Electrical Congress to be held in connection with the Chicago 
Exhibition, 1s abgut tô visit all the important. electrical centres 
in the Old Work He will attend meetings of the differnt 
electrical organizations, and hopes to strengthen the interest of 
European electricians m the Exhibjtion e e e 


LÀ 

WE leam from Seeence that Mr Timothy Hophins has made 
provision fof the endowment and maintenance ôf the seaside 
laboratory at Pacific Grove "recently established” oder the 
auspices of the Leland Stanford Junior University The Hopkins 
Laboratory will be undtr the general directio. of Pfofs 
Gilbert, Jenkins, and Camplell “It will be open during the 
summer vacatiom, and its facilities will be at the @isposal of 
persons wishing to carry on ouginal investigations in biology, as 
well as of students agd teachers — Microscopes? microtomes, gnd 
other instruments neaessary fqr 1nvesugatiogs will Be takep from 


the laboratories of the Ufiversity . . 
e *. e 


THE great surgeon Richet hás been sucee&ded in the Paris? 
Academy ofSciences by Dr Guyon . è 


"NO 1177, vor, 46] 


——— 


e 
THE distingaished mycologist, M Roumeguére, St Toulouse, 
died on February 29 at the age of sixty-theee He had been 
for fourteen years sole editor of the quarterly Revu? Mycologigue, 
and was the author of a number of mycologicalgworks, the best- 
hpown being *' Cryptogame illustrée, Champignons d*Emope," 
with 1700 illustrations . e 


AN interesting course of lectures 1s being delivered 1g con- 
nection with the Palestine Lxploration Fund They are 
being given in the lecture-room of the Royal Medical Society 
On Tuesday, Canon Tristram lectured on the natural history 
of Palestine The following aie the remaining legtures of the 
course —May 31, twenty-seven yeais’ work, by Mi ‘Walter 
Besant , June 7, the Hittites up to date, by Dr W Wnght, 
June 21, the story of a ** Telf" by Mr W M Flinders Petrie, 
June 28, the modern traveller in Palestine, by Canon Dalton 


THE members of the Geologists’ Association will make an excur- 
sion to Down on June 18 «The dnectors willbe Mr W E. Darwin 
and Mr W Whitaka, FRS Having airived at Uipington, 
the party will walk up the valley to Green Street Green, where 
shells and bones have been found in the giavel that forms the 
bottom of the dry upper pait of the valley of the Cray The 
walk will be continued through Igh Elms Park to Down (34 
miles from the station)® From Down a short stioll eastward 
gives a good view of a fine chalk valley An opportunity will 
be taken for examining the clay-with-flints which caps the 
chalk over the higher grounds The formation of this clay will 
be discussed, with a notice of Darwin’s remarks thereon, and 
with reference to other like deposits The general geology of 
the district will also be described, and the marked features 
caused by the clayey covering over the chalk, by the fine escarp- 
ment of the lower London Tertiaues, and by the London Clay 
hills beyond By permission of Mrs Darwin, the house and 
grounds rendeied classic as the residence of Chailes Darwin 
(Down House) will be shown to members, and Mr De B 
Crawshay will exhibit. specimens of the flint implements that 
have lately been found over the high grounds of the neighbour- 
hood. Messis Allen will exhibit others The return journey 
will be made across the Tertiary escarpment at Holwood Park, 
and then down the dip-slope of the Blackheath Beds, over Hayes 
Common to Hayes (a walk of four mies) 

Ox Saturday afternoon, May 28, Prof H Marshall Ward will 
begin at the Royal Institution a course of three lectures on some 
modern discoveries in agricultural and forest botany 

ORCHID-LOVERS find much to admire in the latest of Mr 
William Buls eahibitions An enthufiastic writer in the 
Times describes Mr Bull's o*chid-housefas ‘ at present a gream 
of beauty ” id 

EARLY on Tuesday moining some pats of West Cornwall 
were visited by an earthquake The Zmes says tha» in the 
village of Manaccan, in the Lizard district, the shock was sc 
severe that the villagers almost withousexception were awakened 
from their sleep by the Shaking of their beds and the rattling of 
articles intheiriooms Their houses, too, distingly shook, and 
1n one @ase a person who was @wvalgened from his sleep saw the 
@oor of his bedroom thrown wide open At Redruth, some i$ 
or I5 miles distant, the ghock was ako felt — At*frst ıt was 
thought there had been Qe explosion “somewhere in. tfe neigh- 
bourhood e. 

DunING the past weex a complete change of weathfr 
conditions has taken place ove, the British gslese The anti- 
cyclofe which had lain Mer thè country wath such persistency for ® 
several weeks showed signs of giving wagon theg2th, afd during 
the two following dayst trae, but Shgllow depresgon sBread over 
the langdom from west and morth-west,ewhile%he @and shifted 
to southewestward with unsettled and shoyewyg weather The 


temperature, though cooler, was somewhat high for the tume of . 
1 . . 
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years the maxima varying from nearly 60° over Scotland to 65° 
and 70° over Englan® andJreland Solar halos were observed 
on sewral days, and thunder was reported from the North Fore- 
land on the 13th.¢ Subsequently the westerly winds increased in 
force, especially 1n Ireland, and the sea became rough on oum 
exposed “western coasts Some decrease of temperature also 
occurred, the maximum readings after Sunday only reaching 
about 60° ın a few places The conditions have been favour- 
able to ram, but the fall has been shght, except in the north 
and west, and there 1s still a large deficiency in nearly all parts 
of the United Kingdom, 

THE Royal Meteorological Society has published a third 
edition of ‘‘ Hints to Meteorological Observers ” (42 pages large 
octavo) It 1s pointed out in the preface that meteorological ob- 
servations, to be of scientific value, must be made on a uniform 
plan, otherwise the results will not be mutually comparable 
The directions given are clear and concise, and the various 
instruments, both desirable or necessary, for a station of the 
second order, at which observations are taken at least twice 
daily, are plainly illustrated. The work also comprises several 
tables which are essential to the proper reduction of the obser- 
vations recorded. No one can doubt that, notwithstanding the 
regulations laid down by several Conferenees, there 1s still want 
of umformity, not only when comparing obse-vations of one 
country with another, but even among the observers of our own 
country Take, for instance, the observation of rainfall, tem- 
perature, sunshine, cloud, and fog It would be easy to show 
that the methods employed by various observers differ consider- 
ably, especially as to what constitutes a rainy day and how snow 
is measured, while the estimation of fog is very uncertain 
Sunshine values by various kinds of instruments are hardly 
comparable zu£er se, and the accurate observation of clouds, 
whether of height, motion, amount, or desciiption, is un- 
doubtedly difficult, and. presents a stumbling-block to many 
observers Therefore, we cannot but welcome the exertions of 
the Meteorological Society to obtain uniformity The work in 
question will be found very useful for the purpose, and might 
perhaps be rendered more so, in future, by the addition of the 
most approved pictures of clouds, and fuller information as to 
the importance of their careful observation 

THE Report of the Department of Marine (Ottawa) fo: 
the fiscal year ended June 1891, contains a report upon the 
Meteorological Service of. Canada for the period extending from 
October 1, 1890, to October 31, 1891 ‘This Service 1s divided 
into two branches (1}the collection and utilization of obser- 
vations tagen simultaneowsly for the, purposes of weather pre- 
diction, and @) the reduction of observations taken by 
volpnteer observers and others for climatological purposes 
The publication of the results obtained from the second division 
has been continued annually, since the establishment of the 

Service in 1872 , but it 1s now proposed to deal with the 
accumulated observations, and to publishsthem in a serviceable 
agd readable fótm This will be the first &uthoritative Govern- 
ment publicatifn. on the climate of Canada, and it will be 
useful for ammierajion purpos&, and for showing she sufibilty, 
of the climate, 1n various localities, for *aising agricultural 
Crops  (teis expected that the work*will require three years 
to complete mong the stations %@econnection with the 
Capadian Service ıs one at Bermuda? towards the maintenance 
of which an annual contribution 1s paid te ghe®Government of 
hat wand, @nd able messages PES p daily in the 
interests gf the Lr e the Atlante coast The Chble 
Company fransoat thg Thessages at kulf the omjgnary rates 
Many severe, sterms have oecurred en ‘Ufinada since the last 
T3 and ig each fhstance wfrnings were issued *fPom, 
ronto , of these 8097 per cent ard stated to have be@n véri- 
fied Warnings of approaching snowstorms weig also issued to 
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railways, and it ıs proposed to extend this service eto Manitoba, 
and as far west as Qu’gppelle w’ E 


. 

AN excellent paper on ‘‘ The Art of Internal Illummation of 
Buildings by Electricif," was read by Mer W H Predte, 
F RS, n the boms of the Royal Instytyté% of British Archi- 
tects on Monday evening In the course of his remarks Mr. 
Preece noted that the electric light was not always ¢bsglutely 
safe — Secunty was to be obtained only by good design, perfect 
materials, first-class workmanship, and rigid ifspection Im- 
perfect materials erected by cheap contra@oys had led to many 
disasters On the other hand, it was stated that no fire had 
occurred in buildings fitted up undgr the rules and regulations, 
and inspected by the officers, of the insurance companies 1n this 
country. In Mr Preece’s opinion, everything ought as much as 
possible to be kept in view, and the cgnductors ought not to be 
hidden under waingcots or floors or above ceiling» The glow 
lamp excited by three watts per candle was at present the 
most perfect source of domestic light, and when the patent ex- 
pired—in a year or¢wo—would be obtainable at abo@t one-third 
of the present price 


Mr W B L HAMILTON, writing in the American journal 


| Electricity on ‘‘ Electricity m the United States Navy,” says 


the latest use of the electric motor in taking the place of human 
energy in the manipulation of the death-dealing Gatling gun 
has been found to work with great success The Crocker- 
Wheeler Motor Company, at the request of the United States 
Navy Bureau of Ordnance, constructed a special type of motor, 
which is attached to the breech of the gun Hitherto the 
services of two men have been necessary in the working of these 
guns—the gunneg whose duty is to train the gun and drop the 
shot, and another man to operate theecrank which sets in 
motion the mechanism which causes the balls to hail down upon 
the enemy The adaptation of the Crocker- Wheeler motor not 
only does away with the services of the latter, but enables the 
gunner to train and operate the gun at will by touching an 
electric button So completely is the Gatling gun under the 
control of the gunner, that he 1s enabled to fire either a single 
shot, or to fire them at the rate,of 1200 per minute 


Seence of Aprl 29 prints the following account of a fire- 
ball, by C C Bayley —'' A telephone wire was supported on 
cedar posts 20 feet high and 20 rods apart During August, 
1889, we had a thunderstorm, during which there was a sharp 
and hegvy crash Several of the Soles were found 1o have been 
struck, and portions to have been taken out thrgugh their entire 
length One of thgse portions, of the size of a medium rail, 
was thiown into an adjoining fieldgsome rods fiom the pole 
Portions from the others were smaller and more or less shattered* 
Near the southernmost pole struck, a family were ın a house 
with doors and windows open, and a lumimous ball seemed to 
leap from the wire, pass through the open doob and a window, 
and pursue its course some rods "through the open space behind 
the houfe A boy 1n the room grasped his thumb and cried, out, 
*I'm struck,’ and Mr Hewett felt a sensation of numbness in 
his left arm fof spmetimt A girl seized her shawl ahd rushed 
out of the hogse to chase the ball She reported wiat she pur- 
sued it Sone distance, while it bounded lightly along, unti xt 
seemed 4o be dissipated in the air without an explosion The 
size of the ball yas about that of the fwo fistssand its velocity 
about that €f a ball thrown by theehand ” . 


WE learn, from a Flor&ntne souce (Za Nastone, May 3), 
that in the springeof. the year 1890, Mrs Zeha Nuttall, of the 
Pe@ody Museum of American Archeology and Ethnology, 
Cambrfdge, Masy—Swhose interefünge memoir on. ‘“ Ancient 

exican Shields ” wag redently noticed in these colugans—recog- 
nized the great mbortance of afi anonymous Spanish-Mexican 
MS presetved in the National Central Library 08” Florence. 
e B . 
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This MS has n&ver been pifblshed It 1s entitled ‘‘ Libro de 
la vida que 1of Yndios artiguamente hazian, y supersticiones y 
malos riggs que tenian y gfardavan ” (MSS Mag! , Class III, 
Pal rr, Cod 3) It treats of the costumes and religious rites 
of fhe ancient Azteas? and 1s full of colofired designs which Mrs 
Nuttall has had repreduced in fac-stmude by photographic litho- 
graphy It 1s her intention to publish this MS , at her own cost, 
accompanged by a preface, an English translation of the text, and 
ulustiative notes. $ will be dedicated to the approaching 
Congress of Americanists, which will be held m Spain this 
autumn to celebrage fhe fourth centenary of the discovery of 
America An edition of 200 copies will be issued, and held on 
sale at the Peabody Museug of American Archeology 

AN interesting paper on the uses and applications of aluminium 
was read by Mr G. L Addenbrooke before the Society of Arts 
on May 11, and 1s printed in the current number of the Society's 
Journal Referring to the applicability of aluminium to 
opera and field glasseg, he said there was an example on the 
table of a glass made 1n 1864, which had ever since been in 
constant us In 1870 the wheel of a carriage passed over it, 
but ıt was afterwards straightened out and made usable It has 
made two voyages across the Atlantic, two across the Pacific, 
and has had other shorter experiences of the sea aur, besides 
lying on one occasion for some time 1n salt water Mr Adden- 
brooke has kept strips of aluminium for two or three weeks in 
salt water, and has noted very little effect 

TowARDS the end of last year—from November 21 to 
December 5—the members of the Victoria Field Naturalists' 
Club made an excursion to the Australian chains of hills called 
theGrampians The excursion seems to have been remarkably 
pleasant, but the scientific results did not quite come up to 
the expectation Acgordmg to an account given in the Club's 
Journal, the botanists were far and away the most successful 
A really good collection of plants of the district was obtained 
In bird life there was httle observable that is not so elsewhere 
nearer Melbourne , neither was there any great variety of snakes 
or lizards, and to the collectors of these, as also to the entomo- 
logist, the excursion was especially disappointing From the 
well-known extensive variety ofeflowering shrubs 1n the Gram- 
Pians, coupled with the fact that several are peculiar to the 

edistrict, 1t was fully expected that at least a few clearly repre- 
sentative Lepidoptera or Coleoptera would be secured, but not 
a specimen of either family wa§ seen that ıs not common ın and 
around Melbourne . 

Mr E H PARKER, the British Consul at Kuungcliow, mn 
Hainan, a lame island off the southern coast of China, mentions 
a curious phenomenon 1n copnection with the tides of that port 
‘Phe tides inside the mner harbour, he says, require several years 
of careful observation before they can be tabulated It appears 
certain, however, tha there are always two tidal waves a day, 
though one is so$much more considerable than the other shat 
the effect 1s often practically "that of one single tide :n the 
twenty-four hours The easterly and westerly cugrents through 
the straits are not necessarily conn&ctedewith the rise ifti fall of 
the water? either thege or in port The*phenonenon of “ slack 
water ” (mowe eau) 1s also observable every ten gays or so at 
Haiphong, and ıs probably owing to much the same qguÉes as at 
Hothow At Tourane in Tonquin, too, it 18 popularlyethéught 
that there is usually but dhe tide within the, twentY-four h8urs 
This tide 1s felt away up to tee cifadel of Quangnam In the 
Gulf of Tonquirfthe incoming tidal wave flows from he south, 
a fact which perhaps accounts fpr the singular circumstance that 
the westerly currentgn the Hainan Straits always sets for «x 
teen hours Qhne at beast of the tidal waves from the easte which 
pass Horhow cannot get through the sgaits to*Tonquin so s8og 
as that portion of the same waveewhich takes a circuitous cours 
by way of fnnam s ° 
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THE Pacific Coast Fishertes of the United St@es appear to 
be in a most flourishing condition Accordigg to a recent cénsus 
bulletin, they employed 13,850 pers@ns in various capacities in 
the last federal census year, 6,498,239 dodlars were invesfed ın 
them, and the products were valued at 6,387,803 dolars The 
tanning of salmon ıs the ost ımportant fishery industry 1n the 
Pacific States 


SISAL grass, according to a Mexican authority quoted in the 
new number of the Board of Ti ade Journal, 1s likely to prove a 
very important source of wealth for Mexico It grows in long, 
narrow blades, often to the length of four or five feet, and these, 
when dry, curl up from side to side, forming a flexible string, 
stronger than any cotton cord of the same size ever manufac- 
tured It 15 in great demand among florists and among 
manufacturers of various kinds of grass goods , and ıt ıs said to 
be capable of being applied to many new uses — Ropes, cords, 
lines of auy description and any size may be manufactured of it, 
and a ship's cable of sisal grass 1s one of the possibilities of the 
future. It 1s almost impervious to the action of salt water, and 
1s not readily decayed or disintegrated by moisture and heat 
It takes its name from the port of Sisal, in Yucatan, through 
which ıt was formerly exported 


A PAPER on moderf aerial navigation was read by Captain J 
D Fullerton, R E , before the Royal United Service Institution 
on Friday last His object was to show that the science of 
aeronautics was based upon simple rules and common sense, and 
not upon wild and vague theories opposed to all principles of 
nature He divided aerial navigation into two distinct branches 
(1) ballooning, or navigation by means of machines lighter than 
air, and (2) aeration, or navigation by means of machines 
heavier than the air Proceeding to discuss the first branch, 
the lecturer sketched the history of attempts at propelling 
balloons Describing the requirements of a proposed war balloon, 
he said these were (1) that ıt should be able to carry three or 
four passengeis, a supply of explosive shells, and a machine gun 
or two, (2) that it should be able to travel at the rate of about 
30 miles an hour on a still day, which would enable it to keep 
up with almost any warship afloat In regard to aeration, 
Captain Fullerton said the chief characteristics of this system 
were that a large supporting surface, either in the form of wings 
or in that of an aeroplane, was used to carry the weight , that 
the lifting or supporting power of this surface was dependent 
upon its velocity and the angle of inclination which 1t made with 
the horizon, and that the horizontal resistance to motion de- 
pended upon the velocity and angle of inglination ın the same 
manner The great difficulty both 1n ballooning and agration 
was to get a sufficiently light motor e. 


THE first number of a new journal, called the Canal Fourel, 
has been issued Its aim will be ‘* to assist the cause of canals 
and inland navigation generally " It promises to be of con-' 
siderable value and interest to the class of readers for whom 1t 1s 
especially intended  , e 


THE German publisher, Friedrich Brandstefer, announces 
that hé vill isgue in the course’ of he present yeama second agd 
improved edition of Dr J J Eglr’s ‘‘Nomina Geographica ” 
The number of explainéd names hg$ been much more than 
doubled -° ES tor 


FURTHER details concerning the nature and chemical behaviour 
of acetyl fluoride, C&T,COP, the new substance whose prepara- 
tion gnd physical propájties were des€ribed If our note* e$ laste 
week (p 40), are cofitibuted by M Meslans to the current , 
number of tRe Comzea Fendus * It mayebe fémemipered that 
fhisugteresting subsfance® ds shBwn go beT" haud at tem. 
peratures below 19% 5, and gaseous at tempepatuses superior p 
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gas being dbloufless, and endowed with an odour somewhat 


rerfinding one of tpat of carbonyl chloride In contact with 
water, acetyl fluoride 1s found to react eventually in a manner 
simifr to its well-known analogue, acetyl chloride, forming 
hydiofluaric and'acetic acids 

e CH, COF + HO = CH, COOH + HF 
But there 15 a considerable difference m the degree of energy 
with Which the decomposition occurs, for while the behaviour 
of acetyl chloride 1s almost violent, acetyl fluoride only reacts 
with great slowness When a small quantity of the fluoride 1f 
dropped into water the two liquids do not mix, and the globule of 
fluoride only tisappeais after long standing Strong solutions of 
potash or soda, however, decompose it rapidly, with formation of 
fluoride and acetate of the alkali , The action of caustic lune 
upon acetyl fluoride 1s interesting , the gas is rapidly absorbed 
by it, and calcium fluoride and acetic anhydride formed 

2CH; COF + CaO ~ CaF, + (CH .CO),0 

Ammonia gas reacts with considerable energy with the liquid, 
produc ng a white crystalline mass, consisting of ammonium 
fluoride and acetamide, CH, CONH, The latter may readily 
be 1solated 1n good crystals by extraction with ether and sub- 
sequent evaporation The gaseous fluoride reacts with ammonia 
in the proportion indicated by equation—e 

CH4COF + 2NH, = CH, CONH, + NHF, 


that 1s, two volumes of ammonia react with one volume of 
acetyl fluoride gas — Amhne likewise acts with energy upon 
the lquid, forming hydrofluoric acid and acetanilide, 
C,H; NH CH; CO The action of absolute alcohol is pecu- 
liar , 1t dissolves the liquid. fluoride 1n all proportions, but after 
an interval of a few hours, interaction occurs with production of 
hydrofluoite acid and acetic ether The latte: may readily be 
separated by the addition of water 
CH, COF + CHOH ~ CH, COOC,H; + HF 

Acetyl fluoride ıs much more stable ın presence of alkaline 
acetates “han its chlorine analogue — Even afte: four hours 
heating in a sealed tube to 100° with sodium acetate, only à 
small proportion of sodium fluoride and acetic anhydride weie 
formed Still more stable 1s acetyl fluoride towards sodium 
amalgam, there being no appreciable reduction to aldehyde oi 
alcohol Metallic sodium ıs likewise without action upon 
liquid acetyl fluoride, but when heated to redness 1n the gaseous 
fluoride, the metal decomposes it with incandescence, sodium 
fluoride being formed and carbon depostted, together with a few 
drops of a liquid whose characters have not yet been ascei- 
tained From these reactions it 1s evident that acetyl fluoride 
1s a suBstance of a much more stable "character than its analogue, 
acetyl chlonde 


THE additions to the Zoological Society’s Gardens during 
the past week include an Egyptian Ichneumon (Herpestes 
whneumon) from North A@ica, presented by Dr J Anderson , 
a Ring-tatled Coati (Vasa à fa), a Kiftgjou (Cer coleptes caudi- 
wolyulus) a hjue-bearded Jay (Cyanocorax cyanopogon) from 
Brazil, presented by Mr J E, Welfe, C M ZS , two Lgughing 
Kingfishers (Jaco gigantea), from Australia, presented by Mrse 
H. M Stamey, two Grey Hypocqhuses (Ayfocolius ampe- 
Anus gef) from Scinde, presented by Mr W D Cumming , 
two Ravens (Corc us corax), British, presented by Mr Gregory 
Haines; a Crowned Horned Lizard (Phrynosomg coronatum) from 
California, presented by Mı R Thorn Anflan , a Common Fox 

o( Casa bulpes), British, thite PalmeSquiffels (Serrus palngrum) 
from Ind&, a Brown-thyoated Conure {Cows us eruginosus) 
from Souh Aferica, depotited 2 &yey-healtd Porphyrio 
(Poi pyro poltvacphaliy) fom Pta, Purchased , a Pesih 
Gazelle (GazeWa syboutte osa à), a yulpine*Phalanga (Phajan- 
gra vulpina 25, born in the Gardens 
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OUR ASTRONOMICAL COLUMN 


LATITUDL OBSERVATIONS AT, WAIKIKI —Tite Hawai 
Gazette for March 8 contams an accouñt by Mr Presten, of the 
US Coast Survey, of the latitude observations which are being 
made at Waikiki on fhe island of Oaht@Hawau In et*we 
read —‘‘ The motion of the pole 1s, of cours, extremely small, 
and the effect ıs that here in. Honolulh*we *tre about 50 feet 
nearer the equator now than we were «ome months ago This 
change does not, however, go on indefinitely, but she enotion 
is such that the pole retuins at the end @ a year to nearly its 
original position Besides this annual movement, there seems to 
be reason to believe that there 1s a secularechange extending over 
a period of at least sixty years ” But no definife conlusions can be 
arrived at until the observations made at Honolulu are discussed 
in connection with those made om this side of the earth In 
order to test the theory that changes of latitude are produced by 
the movements of large masses of molten matter in the interior 
of the earth, the force of giavity ıs measured on every night 
that latitude observations are made s this 1s done with the 
idea of detecting fariations, the relative and not absolute in- 
tensity is all that ıs required The agrangement employed ıs 
such that if from any cause the acceleration due to gravity 
should be increased by only one five-hundiedth ofan inch, it 
could be easily measured The observations will be completed 
m the fall of the year, but the final results cannot be known 
before the latter pait of 1893 
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MOTION IN THE LINF OF SIGHT —Astronomy and Astro- 
Physics, No 104, contains a very important contribution by 
Mr W W Campbell, on the reduction of spectroscopic ob- 
servations in the line of sight The papercontains an explana- 
tion of the construction and use of the tables, the limit of 
precision adopted beimg one-hundredth of a mile per second. 
The first table gives the velocities of the star corresponding to a. 
known displacement of one tenth-metre 1n the various parts of 
the spectrum, from which tbe velocity corresponding to any 
observed displaaement can be directly obtained The formula 

v= VAa * 
gives this velocity corresponding to any measured AA, Vs being 
taken directly from the tables 

Table IT gives the earth's orbital velocity, Ve, and the devia- 


tion, », when the sun’s longitude 1s O These values are 
obtamed from the foimulze— 


tanz — esin( O - H) 
I-ecos( O - IH) 
a 
and Vac, j ; rit + ecos(9 — v)]secz, 
NIe 


and when found are substituted ın the equation— 
Ve = — Vasin (= O +2)coss 

By tabulating V, and z as functions of O, their values can be 
very easily found, and va consequently reducal from the last- 
mentioned equatiog Ld 

The value of the lunar correction has been taken mto account 
here, omitting any errors due to effipticit: of the orbit and ss 
inclination to the ecliptic Its value ıs obtained from the for- 
mula— 


v, © 29 sin Zcos8 cês o, 


thé latitude used bemg that of Mount Hartlton, but corre- 
sponding cqjiections for any other latitudes can be found from 


, 
these Bp wulttflymg them by ^95 $5 where $' 1s the new latı- 
tude required. , . 


COS ọ 
. 
THE LATE PARTIAL paci d THE Moon —ine weather 
was geflergily prevalent during the partial eclipse of the moon 
on May 11, affording many observers a good opportunity for 
noteng anyenew features connected with such an occurrence. 
Considering that tht eclipseewas only a partiaP one, it may be 
rather difficult to decide whethe? ıt should be'classed in the 
category €f ''brght" og “dark” eclipses Undoubtedly it 
was not a very dark one, for duping the greatest immersion the 
whple surface of*the moon coul be distinctly seen, especially 

the helf of a telescope, with wlvch caters could be picked. 
out "On the hypoftesis that *'diuk '& and *'Ünght" eclipses 
fre brought about pwieg to the different stateseof the solar 
atmosphere, the present one should have been at any rate more 
inclined tg be “bright” than ‘‘dark,” for as we art approach- 
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ing à spot maximum the shn’s atmosphere is becoming more 
and more dasfurbed Æt the time of greatest obscuration the 
blood-regl tinge, causedebyf'the absorption of our atmosphere, 
became very apparent, but this gradually wore off as the brighter 
part_of the moon mage its appearance e 

FYom a series ef Loren ghé of the eclipsed moon taken at 
intervals of abast a quarter of an hour, the"penumbra in some 
of them was very distinct, especially ın those taken near the 
time of ggeatest obscuration, the exposures then being compara- 
tively long At midgeclipse an attempt was made to obtain a 
photograph of the whole disk of the moon, as ıt appeared so 
distinct and clear on tpe ground glass, but even an exposure of 
12s , using extra raid dry plates and a 30-1nch 1eflector, was not 
sufficient to bring it out, although the extent of the tnght 
crescent and penumbra wag very much increased 


DECLINATIONS OF STARS FOR REDUCTION OF VARIATIONS 
IN LATITUDE —No 263 of the Astronomical Fournal contains 
the declinations of thirty-six stars, which have been obtained 
with the pyime-vertical transit of the Ugited States Naval 
Observatory The observations were made for the determina- 
tion of the constant of Aberration, and consequently at the periods 
of maxima aberration effects, but therr present publication, as 
Prof S J*Brown states, is owing to the * many requests for 
the observed declinations of these stars for use in discussing 
probable secular and periodical changes in latitude” The 
stars m this list are comprised m the zone 36° 37’—38° 40' 
The communication contains a brief account of the methods of 
reduction employed, together with a reference to the instrumental 
adjustments 

The same number of the Xourza/ contains also some results 
of the observations of a Lyra, made during the years 1862-67 
with the same instrument as mentioned above, The discussion 
of these observations was first made when Euler's value of 306 
days for the periodical variation of the latitude was in vogue, 
but Prof S Newcomb, in the present case, has taken Mr 
Chandler's new value, and gives, briefly, the foljowing results — 


Mean dechnation of a Lyre for 1865 0, 
assuming the latitude of the centre of the }38° 39’ 35" 56 
Observatory to be 38° 53' 39" 25 


Correction to Struve's constant of aberration + o" 006 
Hence, constant of aberration 20” 451 
Parallax of a Lyre + 0” 24 

Coefficient of sun’s azimuth 1n declination + o" 507 
Coefficient of sin N s = + o” 086 
Coeficient of cosine N e c= — o 087 


e 
the value of N being assumed zero at 1864'50, increasing 
308° annually 
The expression which he gives for the variation of the 
latitude of Washington is 


. 
dp = o" 122 cos 308° (7 — 1864 94), e. 
the distancegbetween the poles, or the semi-amplitude of the 
variation of the latitude, being 0" 122 * 


6 
* Comer 1892 BENNING (Marcu 18)—The following 
elements and ephemeris are given for this comet in the 
Astronomasche Nachgichten, No 3089, computed from three 


observations mgde at the Hamburg Observatory — K 


T = 1892 May 11 22042 Berhn M T 
129 18 344 


. (oL . d 
Q = 253 25 416 Pa Équator 1892 0 
° 0:7 089 42 43 s °. 
Teg g = 0 294619,5 . , 
Ephemeris fon 12h Bein MT " .° 
1892 a App 9 SAPP log x lof 4 & 
May19 .34927 +58 138 toj 
20  .522 51577 ° 
21 5522 §1 418 *o2947 04423 0 80 
22 58 15 519259 . 
23 4 4* 5 $1 IOO e * 
24 e 352, 90541 æ- . 
25 6 37 50 382 p2948* 04466 Oo, 
26 9 919 50 323 CE e 
The brightness at the time of discovery 1s taker as ugity. 
NO. 1177, VOL. 46] t . 
* . . è 
. @e 


THE Proceedings of the Royal Geographical Societyefor May 
contains a letter from Mr Gilbert T Carter, Governor of Lagos, 


COMET 1892 Swirt (MARcH6) —The elements ande rhegieris 
of this comet are given in the Edinburgh Cucula: (No 26), 


from which we make the following e@tract — e 


e e 
1892 RA Decl lg A e lop», Br 
h m s 34 . 
* Mayi9 232344 +31 522 
20 26 16 32 222 ad 
2I 28 47 32 516 01522 01035 053 
22 31 16 33 204 
23 33 44 33 487 
24 36 10 34 16 5 
25 38 34 34 437 01628 or166 047 
26 40 56 35 104 e 


The brightness at the time of discovery ıs taken as unity 

The comet 1s situated in the constellation of Pegasus, and on 
the 22nd will form very nearly an isosceles triangle with 8 Pegasi 
and a Andromeda, the comet then lying nearly midway between 
7 Pegasi and e Andromede 





GEOGRAPHICAL NOTES 


M Lours Lóczy, 1n his annual address to the Hungarian 
Geographical Society at the commencement of the current 
session, expressed surprise that scientific geography was so little 
appreciated in Englaffd — '*It is sad to see,” he said, *' that, 
despite the efforts of the oldest of Geographical Societies, the 
great Universities of Oxford and Cambridge have not yet 
established chairs of geography, and that lectureships even have 
only been established with difficulty ” 


In the Report of the Mississippi Rive: Commission, the extent 
of the levees confining the river below Cape Girardeau (Missouri) 
18 given as 1300 miles During the high water of 1891, the 
levees gave way in five places, and the total length of the 
breaches made in the embankment was about one mile By fat 
the most serious gap was that at Ames Plantation, opposite 
New Orleans, which attained a width of 1665 feet, and a 
maximum discharge of about 91,000 cubic feet per second = It 
overflowed 2000 square miles, one tenth being cultivated land 
The cause of this crevasse was a badly constructed rice flume, 
and as the great Nita crevasse of 1890 had a similar origin, the 
Commission has resolved to discountenance the use of such 
flood gates in future All of the crevasses of 1891 put together 
discharged less water than the Nita crevasse alone in the 
previous year, and it was only one out of about fifty breaks 
which occurred during the great floods 


A NEW map of Dahomey, on thescaleof 1 500,000, has been 
prepared by M A L d’Albeca, and published as a supplement 
to the new journal, Za Polstigue Colonzale All available data 
have been employed 14 its preparation, much being of course 
derived from itineraries unchecked by observation. 


. 

CAPTAIN GALLWEY, „Vice Consyl for the Oil Rivers 
Protectorate, has succeede@l in tracing a channel navigfble for 
canoes through the deltaic swamps between Benin and Lagos, 
a distance of 160 miles 


describing a recent journey into the ynterior From the summit 
of a hill near Ode Ondo he obtamed, a magnificent view to the 
south east over a foreground of rocky forest clad hills, backed by 
a fine range of mountains about twenty miles away, which hate 
ghe height of the most con- 


not pseviously been reportede A 
«000 to 8000 flet 
*. 


its 19 estimated to be from 


Spicuous sum 
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above sea-level. $ 
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THE VARIATION OF TERRESTRIAL 
LATITUDES . s 


Jr’ letter addresed to M R Radau by Me Antoine 

d'Abbadig, which appears jn thé March number of the 
Bulletin Astronomitife, glye wruer gives ang interesting his- 
torial account of the worlathat has been ddhe With regard to 


this question A§ it contains. also some, suggestions for futwe 
work, the following 7 ész:é may be of service 
* e è ` : e e LÀ 
e 
e e * .* e 
ae . * * e 
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The autber states that M. Fergola, the astronomer at Naples, 


may be woked upon as the one who fist drew attention to this 
question Of the @arlier astronomers, Sir George Airy was led 
to the conclugion that th® latitude was subyect to a slight varia- 
tion? and he published in 1854 and 1875 the greatest and least 
values får the *o-latitude 38° 31’ 22" 16, and 38° 31’ 21" 35 
respectively, obtained from obsergations of the pole Maly 
other r@sults were obtained by him, which caused him to assign 
reasons for the fluctuations, but he deemed it wiser to publish 
the réSults at a time when the measurement by graduated circles 
avas considered more concise 
One of the first causes to which these var ations were attri- 
buted was refraction, and it was with the intention. of settling 
this point that Airy undertook with his zen.th telescope the 
measurements of the zenith distance of y Draconis, as this star 
culminated near the zenith at Greenwich M Faye, towards 
the year 1846, found out the advantages of such an instrument 
as that used by Airy, and hus installation was composed of three 
instruments, a zenith telescope, a mercury trough, and a nadir 
telescope, the last two of which provided a means of obtaining 
the true nadir point 
Porro, an Italian officer, adopted several of these improve- 
ments imn his mstrument he added to his telescope a trough 
with a glass bottom, the plane surface of which was placed in a 
horizontal position, and reflected feebly the image of the central 
thread of the zenith telescope By filling the trough with water, 
another image of the same wire was obtained, which remained 
visible during the transit of the star, and ıt was possible to take 
several measures of the distance between the star and image 
The next observer we find occupied in this research was 
Respighi, who, in the year 1872, published the nadir distances 
of several stars measured at Rome The stars he observed were 
those whicn culminated so near the zenith that they could be 
seen in the telescope after reflection from mercury From 
a series of seventy-seven observations, taken during five months 
of the year 1869, he observed the transits of two stars reflected 
at his nadir During this interval he found a diference of 2" 07 
between the greatest and least of his results 
In the method of Horrebow, the divided arc on his instrument 
gave a rough reading of the inclination of his telescope, while 
for greater precision he used the readings taken from a level 
fitted to the telescope 
M d’Abbadie here condemns the use of leve!s altogether for 
really accurate work, and backs his opinion witk facts which he 
has obtained from personal experience He mentions that, as 
far back as 1837, he made a study of their accuracy, but the 
levels he used were not good ones Later, after having pur- 
chased some from the best-known makers in Paris, Munich, 
London, and Hambuig, he repeated his experiments in a cellar 
1n an old château, and he found that the results given were of a 
most unsatisfactory kind 
Admitting, then, that there was a variation in the latitude, it 
was not long before periods were established Peters, in the 
year 1845, fiom observations at Pulkova, derivec one of 303 9 
days with a maximugn on November 16, 1842 Mr, Nyrén ex- 
tended this to 305 6 days, with a, maximum on December 13, 
18679 while Mr Downing, from ter years of observations made at 
Greenwich, Seduced a period of 306 o days, with a maximum on 
October 12, 1872 Leverrter, and Hough at Albany, also found 
variations that were confirmed at Abbadia 
M d’Abbadie then iefers to the variation of the true azimuth, 
which, as he says, did not escape the notice of Airy In the 
year 1848 he estimated f as 4” or 5^, while fifteer. years later he 
extended it gto 6” or 7" — Of course,eif the pole suffers any 
edisplacement, such as an increase in elevation, at its two 
elongations it will be displaced by the same amount, and the 
eazimuths ın ehege cases would be increased ‘Fhe greatest dgs- 
placement we have mentioned 1s 2" 07, Imt M c'Abbadie says 
*' that 1£, by hypothesis? the north péle of the earch be elevate 
by 7"*by appsoaching the actual zene), the true azimuth will be 
diminished by those 7" in a placegsituated at 6h. om of west 
dongitude, and increased by the same quantity at 6h om of east 
longitude " He then states how, if the pÜle was considered 


opposif signs, To egtablish comcrdences of this hind, it i5 sug- 
gested that observers in Agia and Aengrica Should take their 
nadir reading’ gt the sam@ time qat they are taken at Abbatia 
—Lthat 1s, in, the morning and evening at éh Parts meam time 
©The resalts dahAndler obtained from his latitude olfserv&tions 
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| indicated a minimum on Septefnber 1, 1884, and a maxi- 
| mum on May z, 1885, with a difference of abqut o”7 By 

taking the 6 o'clock ppm P M T 'absqrvations made at Abbadia, 
it was found that a maximum value was obtained on September 
I, 1884, and a mmimym on May 1, 1885, with a differenge of 
o'74 Contemporary observations made % Berlin and Hono- 
lulu tended als$ to the same conclusion,gbutyn spite of them 
M d'Abbadie does not think it prudent to suppose a fluctuation 
of the earth's axis s 

After referring to some sudden changes that this Wndtion has 
undergone, he goes on to mention Darwin's, Wolf's, and Pasch 
witz's instruments that were constructed for th® measurement of 
very small displacements The last-nafheg modfied to a large 
extent Zollner’s horizontal balance, and added to ıt a mirror, 
obtaining in this way, by the employment of photography, a 
continuous series of curves s - 

Mr Nobile, ın his memoir of 1883, related that, ın 1820, 
Bnioschi believed ın the small changes in the terrestrial latı- 
tudes, and admitted two poss'ble vgriations, one secular and 
another periodic „He states, also, that Fergola,ein 1871, sup- 
ported this idea of Brioscht, and Peters, as well as Nyrén and 
Gylden, confirmed this opinion = Euler*and Legendre are also 
said to have concluded from theory such a variation, giving ita 
period of ten morfths 9 

Another memoir by M Nobile, contains a discussion on the 
observations that weie made with the object of determining the 
latitude of the Observatory at Capo di Monte, near Naples, and 
from these, together with some others, he deduced a tendency 
1n the latitude to increase in the summer and decrease in the 
winter months 

It will be seen from the preceding summary that very httle 1s 
definitely known as to the causes of this variation From the 
observations just referred to, it seems that refraction would be 
the cause of such a variation, butas this is not borne out in other 
observations, new theories must be advanced M d'Abbadie, 
knowing the importance that 1s attached to the inquiries into the 
causes of these variations, before concluding his letter adds a 
few suggestions relative to a means of settling some of these 
points, and the following 1s the plan which he proposes should 
be adopted 

Three observers, A, B, and C, should be provided each with 
a good zenith telescope , and the same two stars, which ıt 1s 
proposed to use, should be observed by them B and C shoula 
be as near as possible on the same parallel of latitude, so as to 
have identical refractions when measuring the declination on the 
meridian of the chosen stars To insure greater accuracy in 
these declinations, he suggeststhat these stars should be observed 
at their elongations with a g€odetical circle, the refraction in 
azimuth being zero, save in a few 1are cases of lateral refractioy, 
The three observers should ‘‘ notify at once, in a continuous 
way, 1f possible, the varying movements of the nadir, and, in 
every case, these variations t the precise moment where A 
would observe on the meridiaif? 

T6 further complete this plan, two other observers, at D and 
and E, might be added, the former situated df 6j. east, and the 
latter at 6h westfongitude, in the same relative positions as Paris 
1s to Calcutta and Chicago Theposition of E or D could, be 
chosen in the austral hemisphere, in order to determine whether 
the variation of the nadir agrees with that which should be 
observed simultaneously m the opposite hemisphere Still 
| greate: advantage would be gained if two ot§er observers, situ- 
' ated at opposite points of the earth, weie chosen to observe 

these phegomena at the same instant By adopting this plan, 

a definite cantrol would be had over the hypothesis that the 
| fuctuftfbn was due to€he movement of the terrestrial axis, and 
Í af only this poznt could be settled, we should have *advanced a 
considerablé step 1n its solution Ay 

We ma$ mention here that quite recently Chandler has 
made th€ remarkgble discovery that the earth’s axis of rotation 
reyoltes round that of her maxmmup: moment of inertia in a 
period of 427 dayg This, as Prof Newcomb says, seems at 
first to ke quite contrary to the principles of dynamics, but, after 
having gnvestigated the theory, he finds thmt it ıs in perfect 
harmony with the amodht that the latitude varies, taking into 
account the elasticity of the ed@th itself and the mobility of the 
ean Radau’s investigations were basédeon a 306 day period, 
but he showed that&the observedediscgrdAnces would have to be 


wultiphed thré timeg before they agreed with those obtained 
by theory. E * 
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MAGNETIC VARIATIONS 


I" this gaper the author refers to the or&inary variations of the 

magnetic elements as observed at Greenwich, the annual 
profigssive change «he diurnal variatéon—large in summer, 
smallin winter, amd also larger when sun-spotg are numerous 
and smaller whex sun*spots are few , the uregular magnetic dis- 
turbances and magneticgstorms, and the accompanying earth 
currents , ghenomena which are generally similar at other places 

He then invites attestion. more particularly to magnetic dıs- 
turbances These at Greenwich may, after a calm period, arise 
gradually or commence with great suddenness When sudden, 
the movementeis sinfultaneous 1n all elements The first indica- 
tion may be a sharp, premonitory, sunultaneous movement, 
followed after a time by general disturbance, or the movement 
may at once usher in the disturbance These initial movements 
are not always great in magnitude, sometimes, indeed, small, but 
they have a very definite character, and frequently occur nearly 
instantaneously, as 1s shofn in the character of the photographic 
traces 2 . 

It has been long known that magnetic disturbances occur at 
the same time over vnde areas of the earth's surface, but the 
accidental cgmparison 1n past years of the times of commence- 
ment of one or two disturbances at Greenwich with the times at 
other places has led the author to suppose that the coincidence 
in time is much closer than had been before supposed, and the 
definite, and on occasions isolated, character of the initial 
movement induced him to undertake the collection and 
comparison of the times of such movements for a number of days 
at observatories geographically widely separated 

The times of such movements cannot be caught by eye 
observation without continuous watching of the magnets, so that 
the photographic registers have to be relied upon, which 1s 
better, excepting that the scale of time 1s necessarily contracted, 
but, though ın individual measures there might be variations, 
it was conceived that (supposing no systematic error to exist) 
the mean of a number of comparisons should give a good result 
Seventeen days, occusing in the years 1882 to 1889, were 
selected for comparison, the observatories being those of 
Toronto, Greenwich, Pawlowsk, Mauritius, Bombay, Batavia, 
Zi-ha-wet, and Melbourne, and, for a less number of days, 
Cape Horn (as obtained from the Mission Scientifique du Cap 
Horn, 1882-83) It was desired to have times for Pola, bu: it 
was found that photographic registers during great part of the 
period did not exist The variation in time at each place fiom 
the mean of times for all places is given for each day The 
mean deviation at the different places varies from +2 4 minutes 
to —2 9 minutes, the agreement between four of the places— 
Greenwich, Pawlowsk, Mauritius, and Bombay—being very 
much closer, the mean values of deviation for Greenwich, 
Pawlowsk, and Bombay differigg, indeed, by only o 1 minute, 
equivalent to 6 seconds . 

The question arises, Are the differences real, or due, (con- 
sidering the contgacted time scale) to accidental error? If the 
magnetic 1mpfse ıs really simultaneous over fhe whole earth, it 
3s a striking physical fact, and if not entirely so, the circum- 
stmnce 1s no less interesting 7 but greater attention to accuracy 
of time scale, or a moie extended scale, may be necessary before 
the point m question can be definitely settled 

A table 1s added, *showing the character of the magnetic 
movement at th@several observatories, from which it appears 
that at any one place the movements on different days were 
in most cases similar, though different at differen plages, 1n- 
dicatibg on these occasions the occurrence ufuallyeef one 
general type of disturbance 4 

Reference 1s made «o the question of darth cuwents A com- 
parison for tarty-one days, betyeen 1880 and 1891, of cases of 
sudden magnetic movement and earth current at Gye@nwich, 


shows the earth current to precede the maghetic movement by e 


© 14 minute, equivalent te 8 seconds The questiowof the naela- 
tion between maghetic movements aad earth currents 1s discussed 
The desirabflity of being ble temporarily to obttun, when 
occasion require$ a more extended tinge scale for all Magnetical 
and meteorological phenomena 4s pointed out 
The general result Js that 1n the definite maghetic movemeats 
. 


1 Abstract of papier “ Or'theSimuNaneity of Magngtıc Variations at different 
places on occasions of Magnetic Disturbance, and on the relation between 
Magnetic and @arth Current Phenomena," $y Wilham Elis, FR AS$ 
Superintendent of the Magnetical and MeteorologiealeDepartment, Royal® 
Observatory, Greenwich Communicated to the Royal Society, on May s, 
1892, by W He M Chnstie, F R S , Astronomer-Royaj 
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preceding disturbance the magnets at any oné pla@e are simul- 
taneously affected, also that in places widely different* in 
geographical position the times are swnultaneous, or nearly so, 
a small constant difference existing at some places whichemay 
be real or may be accidental, but the charaeter of which it 

ems desirable to determine It is shown alsof*that at- 

reenwich definite magnet movements are accompapted by 
earth current movements which are simultaneous, but that 
neither magnetic irregularities nor ordinary magnetic variations 
seem to admit of explanation on the supposition of betng pro- 
duced by the direct action of earth currents 





SCIENTIFIC SERIALS, 


American Journal of Scrence, May —Radiation of atmo- 
spheric aw, by C C Hutchins A stream of hot air was ar- 
ranged so that it could be made to pass in front of one of the 
faces of a thermopile at a distance of 3 cm, and cause a 
deflecuon of a galvanometer needle, or the air could be dis- 
charged high above the thermopile, leaving it unaffected except 
by radiation from a large Leslie cube containing water at the 
temperature of the laboratory There was no sort of agreement 
between measures made on eight different days to determine 
the absolute radiating power of a column of air I centimetre 

thick at a temperature near 100°C , but in an ordinary room and 
| under average conditions the value came out = 0 000001133 + 
' o0 020000007 t I (7 — /), where 7 —/' 1s the difference in tempera- 
ture between the air and the cube Tyndall’s result, that the 
radiation increases with the amount of moisture 1n the air, was 
confirmed, but no exact law of connection between the two 
was found This is probably due to the presence of accidental 
impurities in the air employed The increase of radiation 
proves to be proportional to the increase of temperature There 
was a small increase of radiaung power when sheets of air more 
than 1 centimetre thick were used, with sheets less than this 
thickness, no difference of 1adiation. could be detected —Atmo- 
spheric rad ation of heat and its importance in meteorology, 
by Cleveland Abbe In this interesting and exhaustive paper 
Prof Abbe brings together practically all the conclusions that 
have been arrived at on atmospheric movements and their rela- 
tion to radiation from the air In his words, ‘‘ A comprehensive 
study of fluid motions shows that air and water alike may be 
forced to ascend without being warmer and lighter, or to descend 
without bemg colder and denser, than the surrounding fluid, 
The currents and whirls behind any obstacle ın streams of air 
or water are almost wholly independent of differences of density, 
and are caused by differences of pressure as modified by 
simple kinetic laws” These motions, which the air is 
forced to take for purely kinetic reasons, are specially 
discussed in detail, but it is impossible to enumerate, 
in an abstract, the many, cases considered —Experiments upon 
the constitution of certain micas and chlorites, by F W Clarke 
| and E A Schneider The minerals analyzed are waluewite, 
v of xanthophyllite, clinochlore, lepchtenbergite, diallage, 
serpentine, and mica from *Miask, Ural —On the quaMative 
separation and detection of strontium and calcium “by the action 
of amyl alcohol on the nitrates, by P E Browning — The age 
and origin of the Lafayette formation, by Eugene W Hilgard. 
— On the influence of swamp waters in the formation of the 
phosphate nodules of South Carolina, by Dr Charles L Reese. 
From the experiments gt appears pr@bable that both carbonic 
acid and the humus supstances 1n fresh-water swgmps play an 
important part both in the accumulation and the concentration 
of calcium phosphate, and thus, in the formation of phosphate 

odulef thesee being considered *o be phosghatised marls ~e 
Biattnente, and its oecurrence near Mullars, Idaho, by Wilham 
S Yeates , with crystallographic notesby Edward F Ayres — 
On the occurrence of Upper Silurian Strata near Wenolfeet Bay, 
Maine, by Wilham W Bodge and Charles E Beecher —Zinc- 
bearmg spring waters from "Missouri, by W F Hullerbrang 
The chief constitfentesalt in the spring in question 1s zinc sul- 

phate It forms about 56 percent of the totabdissplved solids, 
—A fheteorite from Cghtral Pennsylvanga, by Prof "Ge 
Owens  Achemical analysis of the mgteorite gave M 9r 36, 
Ni 7 56, Co Se70, P pod, S 0 06, Si trace = 99 77.e-On two 
nweteoric irons, by G T Wufz and*E  WeingjMeny One of 
the nfafses examined came frm Indian Valley Township, Floyd 
Conty, Virginia , the other&rom Sierra dea @gwera, Province 
eof Atacama, Chil —The molecular masses of dextrne and gup — * 
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arabic as determined by their osmotic pressures, by C E Lwe- 
baer ® The molecular mass of gum arabic is found to be about 
2500, of dextrine 8134, and of colloid tungstic acid 1750 In 
each of these three cases the colloid molecule 1s seven times the 
simple molecule ° 


Amer:lan Journal of Mathematics, vol xv, No 2 (Balti 
more, Jehns Hopkins Press, April #892 )—The number before 
us opens w:th a paper entitled ** Some Theorems relating to 
Groups of Circles and Spheres,” by Prof W Woolsey Johnson 
(pp 97-114) The title at once calls to mind Mr Lachlans 
memoir ‘On Systems of Circles and Spheres” (Phil Trans , 
vol 177) The author thus puts the connect'on between the 
papers ‘‘(r) If there be 5 circles or 6 spheres tn each group, 
the product &r determinant of poweis 1s equal to zero , and (2) 
1f there be 4 circles or spheres 1n each group, the power deteimi- 
nant 15 the product of two determinants each of which depends 
upon one of the groups" Mr Bachlan’s results are derived 
principally from the first of the above theorems, whereas it 1s 
Prof Johnson’s object ‘‘to point out some other results derv- 
able from the second theorem, and particularly to evaluate the 
power determinants for groups of smaller numbers of circles and 
spheres" The two memoirs are an interesting application. of 
a '' Theorem in the Geometry of Position" (the multiplication 
of two determinants) due to Cayley (Cam Math Fourn, 
vol u, 1841) —The next paper, by C H Chapman, is an 
“ Application of Quaternions to Projective Geometry " (pp 115- 
40) —Then follows an adaptation of G W Hulls method 
{American Journal of Mathematics, voli) “so as to include 
that class of inequalities which depends also on the ratio. of the 
solar and lunar distances, and, in particular, the principal part 
ofthe parallactic inequality," by E W Brown The title of 
the paper 1s ‘‘ On the part of the Parallactic Inequalities in the 
Moon's Motion, whichis a Function of the Mean Motions of the 
Sun and Moon” (pp r41:-60)— The two remaining papers 
were read before the New York Mathematical Society, viz. 
‘On the Curves which are selfieciprocal in a Linear Nul- 
system, and their Configurations in Space," by C P Stemm- 
metz (pp 161-86), and “A Classification of Logarithmic 
Systems,” by Irving Sningham (pp 187-94) —This last 1s an 
attempt to use the logarithmic spiral, defined as a geometrical 
locus, as the means for defining the loganthm and &emonstrating 
its properties, 


Bulletin of the New Yok AMa'hematwal Socety, vol i 
Nos 6, 7 (New York March, April, 1892) —The first of 
these numbers opens with a discussion of the mechanical 
axioms, or laws of motion, as presented by Newton The 
author, Prof W Woolsey Johnson, examines at some length 
(pp 129-39) the views put forward in Thomson and Tat, 
** Natural Philosophy ” , Tait, ** Mechanics " (“ Encyc Brit ”) , 
and Wilhamson and Tarleton, ‘‘ Dynamics” The article 1s a 
careful piece of reasoning, founded upon the principle that *1tis 
desirable to include among the axioms of mechanics the smallest 
basis of postulated principles upon which it 1s possible to con- 
struct the science by rigid mathematical reason ng " Then 
follow short not.ces of gn 8 figure logarithm tabie, published 
** pai @rdredu Ministre de la Guerr€, Paris, 1891,” and of “ An 
Introduction to Spherical and Practical Astionomy by Dascom 
Greene (Boston, 1891) " The usual ** Notes" and list of new 
publications close this number and also No 7 This last-named 
number opens with a review of “ The Laws of Motion, an Ele- 
mentary Treatise on Dynamics, by W H Laverty " The writer's 
object in this, and simil@ articles thay are to follow, 1s “by 
1eviewing somgwhat at length a few of the better recent works on 
@lementary meghanics to * fix the ideas’ and arrive at some con- 
clusions, at least, as to what 1s thg best modern usage in treating 
tke subject” (pn, 145-50) he next contributeon by®Dr C. 
H Chapmag, ent.tled ‘‘ Weierstrass and Wedekind on Genera? 
Complex Numbers” (pp* 150-56), is eone of those that makes 
this Ban se interesting and valueple to the student The 
last article 1s a translation (pp 156-68) by Prof Ziwet of an 
Zege by M Duhem on *' Emile Mathieu His Lifeand Works ” 
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Memous qf thg St Petersburg Socrety®of Naturalists, vol 
e»xi $Sëction of otany) J-Besides the | Sagan the vglume 
contains éhe first part, of an excelle monograph, by M 
Aggéenko, on the flora'of Cymea, being a despwpton of the 
botanical “geoggapny of the pend $ lhe orography and 
hydrography of Crimea, and its @arious soils, are showtly dê- 
apribed, as atso dts Climate The periodical phenogena o 
blooming and fruit-bearing are next dealt with Tne follow- ' 
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ing chapter 1s devoted to the analfsis of previfus exploration, 
and the remainder of the work 1s giveneto the des¢ription of the 
character of vegetationgin the Stepps of Crimea, on the northern 
slope of the highlands, the flat summits of the Yala Ifghlands, 
and especially the southern slope The influence of man anq of 
the fauna on vegetation 1s briefly treated? @nd a new species, 
Alyssum rotufdetum, as well as a ney variety of Orchids 
(Ophrys aranifera, Hudson, var /aurzca) are desciibed and 
figured on plates A very interestiig geo-botanical map of 
Crimea 1s given —A paper on the pigments of Fuffgi,eby A 
Nadson, must be rather considered as a Brelyminary communi- 
cation, containing many valuable data on the pifik, yellow, red, 
and orange pigments of some fifteen spefieg —On the crystals 
1n the leaves of the Anonacee and Violariee, by Prof Borodin 

Vol axu (Section of*Zoology and Physiology) —Ornithologi- 
cal observations in the middle cofrse of the Amu daria in the 
Tcharjui-kelif region, by A Yaschenko A list of 161 species 
of birds and their distribution in various regions (cultivated, 
mixed, deserts, and mountains) zs gi«en, each of the 1egions 
being described separately as to 1ts most characteristic birds — 
On the hybrids between Butydes flava and Butydes campes- 
21$, by N. Zaroudnoi — On the embtyonal development of 
Phyllodrom:a (Blatta) Ge manica, by N Kholodkovsky, being 
a very elaborate And valuable contribution to &mparative 
embryology  Itisthe fruit of a. four years’ laborious research, 
and 1s accompanied by five large well-drawn plates 


Bulletin de UV Académre des Sciences de St Péersbourg, 
Nouvelle Série, t 11, No 3 —The ephemeris and the approxi- 
mate elements of the comet of Encke for the year 1891, by 
O Backlund (in German) The ephemeris ts calculated fiom 
July 2 to November 1, 1891, after having taken into 
account the perturbing influences of Venus, the Earth, 
Mar., ana Jupiter in 1884-88, and Jupiter alone fiom March 
7, 1888, to May 31, 1891 —Additions to the Flora of the 
Caucasus 1 Two new varieties of Rhanenus, by N Kuznet- 
soff (in German, with two plates) —On the radiants of the 
Andromedides, by Th Bredikhine (in French), with a plate 
The meteoric current of November 29, 1872, and 1885 is 
studied, the former on the ground of the observations of the 
Brera Observatory at Milan The positions of the radiants are 
given on a map, upon which the orbit of the comet of Biela 
(for 1859) 1s also traced The positions of the radiants being 
taken into account, the author compares the probable elements 
of the meteoric curent with the orbit of the Biela comet 
Taking further into account the meteoric currents observed 
on December 7 and 8 in 1798, 1830, 1838, and 1848, the 
author concludes that those cutents must have belonged to the 
orbit of the same comet before the severe perturbations it 
suffered through the influence of Jupiter in 1794 —Obser-e 
vations of 51 double stars, followed by a research into sys- 
tematic errors, by F, Renz, of Pulkova (m German) The 
observations and the catalogue based upon them are given — 
On some old and new catalogues of stars, by J. Seyboth (in 
German) Before the printmg of Romberg’s catalogue a 
comparison of its gata with those of previous catalogues was 
felt to be necessary A series of comparative measurements 
has been undertaken for that purpos&, and their results are givan 
in the introduction to Romberg's catalógue Further com- 
parison 1s now made with the catalogues of Struve, Argelander, 
Pulkova (3542 stars), Becker, and Gould,* and 1eduction tables 
argiven —A new Bacterium, Nevskza ramosafby A Fanmuntan 
(in German), with a plate Tifis strange organism, so widely 
differegt frofh all known Bacteria, but not unlike to Metchnikoff's 
Pasteu*&aeramhosa, consists o& a jelly-like ramified growtlr, the 
Bacteria cells appearinB upon the ends of the branches. It 
forms colonies esimilar*to those formed by some Alge and 
Infusoria (Ugococeus, Gomphonemg, Epistylts) —Onthe libration 
of Hypfrign, by H. Struve (in Fench) The last years’ obser- 
vations of this sateMite of Saturn, which have been made with the 
aid ef the geeat Pulkova refractor, having disclosed considerable 
discrepancies &om the ephgmerides calculate@ by Mr Marth, 
the Pulkota astronomer tried to e$plain them—and succeeded to 
a great eftent—by a librgtion which has a shdft period of 641 
days, and an amplitude of 9° in the average longitude —Revision 
of the Hymenopttres of the ZoolBgical Museum ofthe Academy, 
by®A Semeneft 1 Genus Cleptes {a Latin) *The following new 
specief are described Cleptes flatimrfer, obsol@us, Buyssones, 
end Mocsaru, 1 Genws Abia (new species) 4e sywballoph- 
thalma —New Gentlanæ frome Asia, by N Kuznetsoff The 
following pew species, some of which had already beer recog 
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nized as new by M$ximowicz, are described Gentiana Maxi- 
mows, leucomelena, purpurata, siphonantha, Regel, glo- 
merata, and? G Kur&, var bievidens They are from 
Central Asta, North Ghiff, and Morgolia —Report of the 
International Meteorological and Polar Conferences, and the In- 
temnational Committee of Weights and Measures, by H Wild 
No% Remarkgof Mr Kock’s work, * Comigorum Atticorum 
fragmenta” (in Gerraan) 


abstract of a paper on the relation of the Åcarıdæ to the 
Arachnida, m which he argued that the former were fixed 
larval forms of the latter, though he found a dfficul»y in 
dealing with the segmentation, this peng €o profoundly modi- 
fied and in some cases lost The paper was criticized by Mr 
A D Michael, Mr Breeze, and Prof & B Howes, all of 
whom, while testifying to the ingenuity of Mr.eBernard's 
reasoning, considered thag there was hardly as yet sufficient 
evidence to justify the acceptance of his conclusions * 


ee OP May 5 —Prof Stewart, President, in the chair,—Or?behalf 
e of Mr. Hol, Prof G B Howes exhibited and made re- 

SOQGIETIES AND ACADEMIES marks on a very interesting collection of the metamorphosing 

. larvæ of flat fish —Mr Curtis showed a photograph of sec- 
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tions of the Silver and Douglas firs, illustraung the relative 
rate of growth 1n trees of the same age growing in the same 
Soil and under similar conditions in all respects, the diameter 
ofthe one (4 Doug/asrz) being nearly double that of the other 

—Mr George Murray exfübited spirit specimens of Asco- 
thamnion intricatum, an organism described as a siphoneous 
Alga, but ascertained to be identical with an animal —namely, 
Loobotryon pellucidum, Ehrenberg He also exhibited two 
specimens of a palm (772224 Mors25:32, Wright), peculiar to 
Anguilla in the Leeward Islands, and made some remarks as to 
theresults of the recent cryptogamic collections made by Mr 

W R Elliott for the West India Committee —Mr Holmes ex- 
hibited and made some observations on an abnormal develop- 
ment of the calyx in a primrose —The President exhibited and 
explained a collection of Lepidoptera containing several ex- 
amples of mimicry befween protected forms —On behalf of Dr 

J Muller, Mr Thiselton Dyer communicated a paper entitled 
*Lichenes Epiphylli S$pruceani "—Mr W F Kirby gave an 
abstract of a paper on the family Satu xed, with descriptions of 
new species in the British Museum —In the absence of the 
author, Mr W Percy Sladen read a paper by the Rev Hilderic 
Friend, entitled ‘‘ Observations on British Earthworms "—The 
President announced that the anniversary meeting of the Society 
would be held on May 24, at 3 p m 


* 

Royal Society, May, 5 —'* Transmission of Sunlight 
through the Earth's Atmosphere Part II Scattering at 
Different Alttudes" By Captan W de W Abney, CB, 
DCL,FRS 

In this paper the resuRs of observations made by exposing 
platinotype Paper are recorded, and ıt ıs shown that the total 
intensity of light as thus registered ıs the same as 1f observa- 
tions had been made on a ray of A 4240 alone The observa- 
tions weregmade at altitudes varying from gea-level to 12,000 
feet in different countries, at different times of the year, and 
durmg four to five years The instrument in which the ex- 
posures were made 1s described, as also the method of deriving 
the intensity of light from the developed prints — The results of 
these observations agree closely with those obtained by the 
measures of the spectrum which was described in Part I of this 


subject The value of 2 in the formula (1) I’ = e»t 
(from which can be calculated the loss of intensity of a ray of 
any particular wave-length) was found to be o 00146 at sea- 
level It was also found that £ apparently varied as 4, 2 being 
the barometric pressme A table ıs attached, showing the 
value of the transmitted light ın the formula (2) I = Ia, where 
a ıs a constant and x the air thickness in terms of the vertical 


thickness, u being the, formula I’ = Ie**, from which (1) and 


(2) are both shown to be derived Royal Microscopical Society, April 20 —The President, 


Dr. R Braithwaite, inthe chair —Mr A W Bennett called 
attention to some slides received from Prof. D P Penhallow, 
of Montreal, who sent them to illustrate an unproved method 
of labelling Instead of writing upon the usual paper label, he 
writes directly upon the glass, and covers the writing afterwards 
with a thin coating of Canada balsam, which makes ıt permanent. 
—Prof F Jeffrey Bell said that, the Council having concluded 
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29 o 144 0 866 |. 23 o 090 0915 the negotiations with their landlords, the rooms of the Society 

* 28 O 134 o 875 22 o 083 O 922 would now be open for the use of the Fellows every Wednesday 
22 © 124 o 884. 21 9 075 o 928 evening from 6 to I0 pm, from November till June This 

* 26 O II5 o 8a1 20 o 068 9 934 order would take effect at once —Mr. F Chapman’s paper 
25 o 107 o 899 19 o 062 9 940 onthe Forammufera of the Gault of Folkestone was read — 
Smgeon P W Bassett-Smith’s paper on the deep-sea 

. deposits ot the Eastern Archipelago was read by Prof Bell 


HMS Penguin, to* which Surgeon Bassett-Smith was 
attached, made a passage during the latter part of 1891 from 
Port Darwin, North-west Australia, through the Arafora, Banda, 
Celebes, Sulu, and China feas to Hofig Kong A conignuous 
and close line of soundings was taken through the whole 
passage, the deepest water being 2880 fathoms 1n the Banda Sea 
In almost every instance specimens of the bottom were obtained 
They consisted mostly of ‘‘green muds,” with a few *‘ blue” 
and ‘brown muds” in the desper parts. The definition of 
* green mud” 1s a very wide one, @roadly it may be divided 
into that 1n which calcgfeous organisms, chiefly Globigerina, pre- 
dominate, and that in which the tests of Radiolarifns have takey 
their place, this latter conditign was almost always present in 
*browh muds” The inorgani$ materials wese either fing 
Quartz sand in the deeper and more distant positions, or, as the 
coast was approached, argillaceous maátei togetherwith sponge 
spicules and small shells , In placesthe materigl wa typically 
volcamic, as 1n the upper part of the Banda Sea, among the 
Moluccas, and on the coast’ of Luzon Only two specimens pf 
pure Globigerinaeooze.were obtained, both being 1n the Molucca 
passage, one ın 1885 fathoms and the othemin 997 fathoms. 
It womld seem that in à d@per pafs gf the seas the Bottoms è 
consist of Radiolarian nuds, and the aye lower parts e£ Globi- 
germa muds,® he ling Sing roughly drawn a® 150@ fathoms 
Jn almost every case ®vere280o fat&oms the sigi@eoys organisms 


Linnean Society, April 21 —Prof Stewart, Presidents in the 
chair —An exaneple of an Australian bird (Gymnorhzna), which 
had lately be@h shot near Tor Abbey, Devanshire, after being 
observed all the winter, andy which had doubtless escaped from 
cnfinement, was exhgbited on behalf of Mr W Else, Curator of 
the Torquay Museum —On behalf of Mi. Charles Head, of 
Scaiborough, two specimens of the Whiskered Bat (Vesgertzo 
mevstacinus) taken in that neighbourhood were exhibited —Mr 
WB Hemsley, R S , read a paper entitled ‘‘ Observation? on 
a Botanical Collection made by Mr A. E Pratt in Western 
China, with descriptions of some new Chinese plants from 
various collections ” Mr Pratt tr&velleg ın 1889-90 1m Western 
China, clase on the borders of Eastern ‘Jibet, and though chiefly 
in search af zoologital specimens, he fortunately secured the 
services of € native who had geen trained to dry plants by Dr 
Henry, the result being that he was enabled to bring fiome a 
very interesting botanical collection The pfants were qbtdined 
chiefly at elevatjons of $000 to 13,500 feet, in thë neighbtur- 
hood of Tat-sien-lu, a frontier townsituated"in alsout 30° N lat 
and 102°15’E jong , and although Mr Hemsley reported that 
he had not finished working out the codlection, he estiMated that 
1t contained about 500 species, ef which perhaps 150 species were 
new to science ‘The paper was criticized by Mr C B Clase, 
who remarked, that ethe mquntain ranges, of Western hina 
seemed to abound in sh@wy herbaceous plAntsgrivalling in this 
respect the r@hest districts of the Hinfalayan region, of which? 
in fact, it 1$ à continuation —M? H M Berrfard then gave an 
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wer@ufhdoubtedly most abun@ant —A ncte was. read from Dr E. 


Giltay an the use of the aamera lucida 1g drgying Bacteria 


in which hefrecommended the illumination of the drawing by a 
powerful lgmp, end the testing of the diawing by a slight changé 
ingthe position of the paper, so as to compare side by side the 
drawing made ad the camera lucida outhne Dr Giltay 
stated he had succeedfd in drawing objects magnified 2500 
tms Mr A D eMichael thought the method of comparison 
would ge likefy to produce distortion —Praf Bell said a note 
had been received from Mr J C Wright on some rotifegs 
whichehe had found attached to & newt The accompanying 
drawings did not render ıt sufficiently clear that what he had 
founf were really rotifers, and he suggested they were Vorticellze 
—4AÀ. note from Mr. W M Osmond was also read, descriptive 
of a new cheap photomicrographic stand Dr.W H Dallinger 
thought that though it might be useful for low-power work, he 
doubted if it would be of value for high or even moderate 
powers € should be afraid that there would be too much 
vibration Mr C L Curties said he should be sorry to use it 
for anything beyond a half-inch objective 


*. 

Geological Society, April 27 —Prof J W Judd, FRS, 
Vice-President, in the chair —The Chairman announced that 
the Organizing Committee of the International Geological 
Congress have arranged to convene the sixth meeting of the 
Congress at Zurich, about the commencement of September 
1894 Any communications should for the present be addressed 
to Prof E Renevier, University, Lausanne.—Prof W C 
Williamson, F R S , exhibited the following specimens slab 
of Carboniferous Limestone from Bolland, illustrating the 
passage of a foraminiferal ooze into crystalline calcite, 
Aster opecten Orion, Forbes, from the, Kellaways rock, near 
Pickering, Yorkshire, and made the following remarks —The 
specimen before me 1s a slab of Carboniferous Limestone from 
the Bolland district of West Yorkshire In its centre is a 
magnificent section of a large Nautilus—beautiful as a fossil, 
but still more important because of what it teaches — Its large 
terminal chamber 1s filled with foraminiferal ooze, the com- 
ponent objects of which are almost as perfect as when the 
organisms were living The surrounding limestone is chiefly in 
an amorphous state, but ıt contams mnumerable evidences that 
it also consists of foraminiferal ooze, largely reduced to the 
amorphous state by the agency of carbonic acid, now known to 
be so abundant in the depths of the ocean The action of this 
acid upon the minute calcareous shells necessarily converted the 
water into a solution of carbonate of hme, In this state it 
percolated by osmosis through the shell of the Nautilus, 
penetrating its closed chambers, which it gradually filled with 
calcareous spar The specimen is thus an epilome, within its 
limited area, of what has taken place on a gigantic scale in the 
deep sea We have here first the oiganic mass, next its 
conversion into amorphous limestone, and lastly the production 
vof the crystalline state of the same, so frequently seen filling the 
interiors of fossis The second object isithe original type- 
specimen of Forbes’s Aster opecten Orton, from a sandstone bed 
of the Kellaways rock 1n the neighbourhood of Pickering, in 
Yorkshire — Thisstarfish had lived upan and became buried in 
a sandy matrix which contamed no lime When the rock was 
split open, the spaeme originally occupied by the starfish was 
bollog , the sand contaaned no soluble material, like that which 
filled the chambers of the Nautilus But in the lowest beds of 
the Coralline Oolite at Filey Brigg, on the Yorkshire coast, we 
léng ago found another species of starfish closely allied to the 
Pickering species This was embedded in calcareous stone, 
which had once im all probability been foraminiferal ooze, and 
the processes which filled the chambers of the Nautilus also 
filled the cavity left by th decay of thgstaifish with crystalline 
carbonate ofe lime These specimens studied collectively, 
Qlustrate twos of the most important and common of the 
processes by which the minegalizetion of fossil remains has been 

ected —-THe fellowing communications were réac. —Notes og 
the geology ef the Northern Etbai or East&rn Desert of Egypt, 
with ay @ccount of the Émerald min&, by Ernest A Floyer 
The principal feature in the district Meg long ridge of igneous 
upthrust running north north-weg and south-south-east, in 
which porphyry rises into lofty peaks, whilst the lower parts are 
formed of granites and sedimentary rocks To the west of the 
» Watershed, Rainfntary recks occur dipping slightly to the west 
The follgwing succession of rocks in depending order is giten by 
























































NATURE * 
M —— A —————S————————g.a———9————39. 


«3 


[M 


on ie 


AY "19, 1892 





. 
showr® from sandstone to compact green, granite The blue® 
clay shows various kinds of metamorphism? and forms the ` 
pistachio-breccia containing topazes, qnd the mya-schist, mica- 
slate, and talcose blug clay of thaymass of Zabbsta containing 
emeralds The author discusses certain theoretical ejuestions, 
and considers that the erosion of the valleys does not indicate 
the existence of a gré&ter rainfall than the present one, ® He 
concludes by gitang an account of the emfrald mines The 
reading of this paper was followed by*# discussion, in which 
Prof Hull, Prof Le Neve Foster, Mr Rudler, Mr J W 
Gregory, and Dr Blanford took part — he rise anddall pf Lake 
Tanganyika, by Alex Carson (commum@ted by R Kadston). 
In this paper attention 1s called to certain recomled discrepancies 
concerning the discharge of Tanganyikasby the Lukuja It is 
suggested that the rise of the lake is due t the locking-up of 
the river by vegetatios$ assisted by silting during the first rains, 
whilst the fall ıs produced by the destruction of the barrier 
formed 1n this manner 


Zoological Society, May 3 —Prof W H., Flower, FR S, 
President, in the chau —The Secresary read a report on the 
additions that hadebeen made to the Society's Menagerie during 
the month of April, 1892, and called attention to a finely- 
marked Owl (Pseudoscops grammicus) ffom Jamaica, presented 
by the Jamaica Institute, being the first example of this Owl 
that has reached the Society —Mr ‘Sclater exhibit€d and made 
remarks on a fine specimen of the egg of 4pyor ms, the extinct 
giant bird of Madagascar, obtained from Southern Madagascar, 
and brought to this country by Mr Pickersgill, H B M Vice- 
Consul at Antananarivo —Mr. Oldfield Thomas read a paper 
on the probable identity of certain specimens formerly in the 
Lidth de Jeude collection, and now in the British Museum, 
with those figured by Albert Seba in his ** Thesaurus" of 
1734 —Mr F E Beddard read some notes on various species 
of aquatic Oligocheetous Worms that he had lately had an 
Opportunity of examining * Amongst these was a new form 
alied to Acanthodrilus from the saline waters of the Pilcomayo, 
discovered by Mr Graham Kerr during the Pilcomayo expe- 
dition —Dr Hans Gadow read a paper on the systematic 
position of Motor yetes typhiops, the newly discovered Mammal of 
Central Austraha, and came to the conclusion that this 
anomalous form should stand as a distinct family of Polyprotodont 
Marsupials, allied to the Dasyuride and the Peramelidze —A 
communication was read from Captain H G C Swayne, RE, 
containing field-notes on the Antelopes of Northern Somali-land 
—Mr W Schaus read the second portion of his descriptions 
of new species of Lepidoptera Heterocera from Brazil, Mexico, 
and Peru —Mr W L Sclater read some notes on certain 
specimens of Frogs in the Infjan Museum, Calcutta, and gaye 
descriptions of several new species based upon some of these 
specimens "A 

Entomological Society, May r1 — Frederick DuCane 
Godman, F R S , President, 1n$the chair —The President an- 
nounced the death, on May 4, ofr C A Dohrn, of Stettin, one 
of theten HonoraryFellows of the Society Mr Stainton,F RS, 
expressed regret at the death of Dr Dohrn, whom he had known 
for a great numberof years, and commented upo#his work and 
personal qualities —Dr D Sharp, R S , exhibited drawings of 
the eggs of a species of Hemiptera, 1n illugtration of a paper read 
by him before the Society , and also a specimen of a mosquito 
from the Amazon district, with the body, legs, and palpi fur- 
nished with scales as n Micro-Lepidopteta —The Rev. Canon 
Fówler, on behalf of Mrs Venables, of L*hcoln, exhibited 
cocoons of g species of Bombyx from Chota Nagpur, India, also 
the lapvee-cases of a species of Psychdæ, Choka cramet, from 
Poona,SIfidia , and a cgriou#case, apparently of another sbecies 
of Psychidee, from the Jsland of Likoma, Lake N ygssa —Mr 
F W Frohawk, on behalf of the Hone Walter , Rothschild, 
exhibited a® specimen of Pseudacræa miraculose mimicking 
Danais chrystpus , also a specimen of the mimic of the latter 
—Dradema masippus—and read notes on the subject —Mr C G 
Baftett exhfbited, and commented on, long series of specimens 
of Mehiteg auPuna'(artenas from Hampshire? Pembrokeshire, 
Cumberland, and other parts of the United Kuigdom, also a 
long and varied series ef Corema ffuctuata —Mr H Goss 
exhibited, for My W Borrer, Jan , of Hurstpierpomt, a photo- 
gnifph of a portion of a nest of Vespa vulggres which had been 


the author — ligiestonep sandstone, clgy, ‘‘ cataract "-rock (cor- 2 
responduf to the Site grag? of Walthar), ande Compact hard | built with the object of concealing, the entgarice thereto and pro- 
granite — TBe sealimengary rocks age frequently metamorphosed, | teeting the wholenest from observatiof He al$o read notes on 
gnd the author states that every stage ef metamorphifn ws | ¢the subject, which had béen communicated to him by Mr Borrer 
eo 9 o ae e * *e. e. 
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—The Hon WajterRothschild communicated a paper entitled 
‘* Notes on a collection of Lepidoptera made by Mr William 
Doherty in Sdhthern. Cefebes during August and September, 
1891 " e also sent fer €xaminationethe types of the new 
species described therein —Dr Sharp read a paper entitled 
‘On the eggs of an Hemipterous Insect af the family Reduvede 
Mr McLachlan, RS, Mr Poulton, F R S ‚gnd Mr Hamp- 
son made some remarks on the subject ? 


Mathematical Sociegy, May 12 —Prof Greenhill, FR S, 
Presidegt, yi the chair —The following communications were 
made —A Newtoniare fragment on centripetal forces, by Mr 
W W Rouse Bell The demonstrations given by Newton in 
his “ Principia" are gapmetrical, though there 1s httle doubt 
that in establmhingSthe truth of some of his results he used 
fluxions (cf the ** Commercium Epistolism," Rigaud's ** Essay 
on the first publication of éhe ‘Principia, ” and Brewster's 
“Life of Newton”) To his contemporaries the language and 
methods of geometry were familiar, while to most of them the 
calculus was unknown , hence it was natural and reasonable that 
the proofs should be pregtnted in a geometrical form It is 
probable thaf the fluxional analysis by wNich a result was 
obtained was generally, thrown aside as soon as a synthetic 
geometrical proof had been found , apparently tne only propo- 
sition 1n thegbook of which Newton's fluxiogal demonstration 
has been published is his determination of the form of the solid 
of least resistance, of which the result alone was given in Book 
u , Scholium to Prop 35 (first edition) Among the numerous 
sheets of rough work and calculations which are preserved in 
the Portsmouth collection is a fragment on the law of centri- 
petal force under which any orbit, and paiticularly a parabola 
ofany order, can be desctitbed The theorem to which the 
analysis leads 1s so inconventent of application as to be practic- 
ally useless, and probably for that reason was not inserted in 
the ‘‘Piincipia ” Such interest as it possesses lies rather in 
its illustrating the way in which Newton anived at the law 
given (in the paper) for the description of any parabola under a 
central force The date of the fragment is put ‘‘about the 
year 1694," when we know that Newton was eng&ged in revising 
the first edition of the ‘*Princ:pia "—On an operator that pro- 
duces all the covariants and invariants of any system of 
quantics, by Dr W E Story —Applications of a theory of 
permutations in circular procession to the theory of numbers, 
by Major MacMahon, F R S 


OXFORD 


University Junior Scientific Club, March 18 —Mr J 
Ae Gardner, Magdalen Collega President, in the chair —A 
paper was read by Mr J E Marsh, Balliol College, on varia- 
Wors in the rotatory power of turpentine oil This was chiefly 
given up to the consideration of the probable explanation of 
the phenomenon he experiments were described at length in 
the Journal of the Chemical S@piety some months back —Mr 
T. H Butler, of Corpus Christi College, read a paper on poasons, 
chiefly 1n relation tp their phystological action —Mr H Balfour, 
of Trinity Colfige, exhibited a whaling crossbow from Green- 
land —Mr F Britten, of Christ Church, exhibited a specimen 
ofencrustation M z 

March 30 —Mr J A Gardner, President, in the chair — 
Mr E B Poulton, F RS, read a paper on a further investi- 
gation of the degenétate scales of Lepidoptera with trans- 
parent wings, whSth was illustrated by the magic lantern —Mr 
O V Darbishire, Balliol Collegé, read a note on karyokinesis, 
illustrated by microscopical preparations —A note Was read by 
Mr R Hughes, Jesus College, op the actfon eg*dried 
hydrogen gilphide on magnesia 
e 
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Royal Dublin Society, April 20 —Sir Robert Ball, E Rss, 
in the chair —The following communications were madee— 
On a new mercufy-glycerine barometer, by*Dr $ Joly This 
barometer has the full range of the glycerine baromettr The 
total length of fhe tube 1s, however, only 250 cmf about 
Thus result 1s attained by weightyng the glycerine in the tube by 
a column of mercury 67 cms in length By means ofa? 
float m the Mercury Wich pulls a disk, loosely fi:tfhg the tubë, 
against the base bf the cobumn; this 1s hept frog breaking? and 
falling downehrough the glycerine Pn a umform tube ths 
column remains of invariable length and moves up and down ? 
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evith the glycerine The balance of the atmospneiic pressure 
1s equilibrated by glycerme drawn from a bath df glycerine 
Owing to the short length of tubing traversed by thé viscbus 
liquid, the instrument 1s probably mgje prompt dhan the full 
length glycerine barometer On the other,hand, there appears 
to be a very slow ascent of the glycerine past thasmercmy, which 

il probably necessitate the resetting of the instifment at 
intervals —Mr J R Whigham read a paper explanatory of the 
new *'giant" lighthouse lens, the largest ever made, which he 
exhibited to the meeting It was constructed for him by Messrs 
Barbierand Co , of Paris Its focal distance 1s 2 metres, and its 
axial intensity equal to 800,000 candles The beam which this 
lens, in triform, in conjunction with Mr Wigham’s new 
‘‘intensity” burnei, 1s capaole of transmitting to the mariner, 
has more than five times the power of that of Tow Island, the 
largest hghthouse light in the world, and 1s much more effica- 
cious in penetrating fog than the most powerful electric light 
—Dr G Johnstone Stoneye F RS, read a paper on the 
cause of the absence of hydiogen from the earth's atmo- 
sphere, and of water and air from the moon In this com- 
munication reference 1s made to the conditions that determine- 
the height of an atmosphere upon any celestial body These 
had been announced by the author in a paper ‘‘ On the Phy- 
sical Constitution. of the Sun and Stars,” printed in the Pio- 
ceedings of the Royal Society for 1868, and in the present 
paper it 1s pointed out that the same method of investigation 
shows that under certain circumstances some of the constituents 
of an atmosphere may, molecule by molecule, wander off into 
space ‘This event oceurs with more readiness—(1) the lower 
the mass of the molecules of the gas , (2) the feebler the attrac- 
tion downwards at the boundary of the atmosphere, (3) the 
higher the temperature at the boundary of the atmosphere By 
investigating the conditions that prevail on the earth and 
moon, it is shown that free hydrogen could not remain 
a constituent of the earth’s atmosphere, and that no 
free oxygen, nitrogen, or the vapour of water, could remain on 
the moon Hence, even if there were no oxygen present, the 
earth’s atmosphere could not retain free hydrogen, and on the 
moon there 1s now neither atmosphere, such as we know 1t, nor 
water, nor ice It follows from the investigation that space 
must be peopled with vast numbers of wandering gaseous 
molecules, especially of the lighter gases, and that these tend 
ultimately to settle down upon such of the more massive bodies 
of the universe as are sufficiently dense to exercise a powerful 
attraction at their surface Finally, the mvestigation indicates 
conditions which must be fulfilled by any ‘* nebular hypothesis ” 
in order that ıt may be admissible —A list of Irish Rotifers, 
with descriptions of twenty-five new species, by Miss Glascott, 
was communicated by Prof A C Haddon 


PARIS 


Academy of Sciences, May 9 —M  d'Abbadie in the 
chair —Photographs of $olar prominences taken by M Des- 
landres at Paris Obseivatory, by M Mouchez This is a brief 
statement of the work that 1s being dofle at Paris on the 
dimensions and velocities of solar promufences By the meghods 
employed the radial velocity can be determined wishin about a 
kilometre per second Some of the photographs obtained were 
presented by M l'Amiral Mouchez to the Academy Tt 15 pro- 
posed to make a continuous record of the movements of tlte solar 
atmosphere as soon as the necessary funds are obtained —On the 
propagation of Hertz oscillations, by M, H Poincaré —On resi- 
dual life and the product f the action of separate tissues of living 
bemgs, by MM A Gaufierand L Landi Aftera b€althy animal 
has been killed, a considerable intei val elapses befof the death o 
the tissues Tlys action after tfe death of the body as a whol, 
iftermed ‘la oie restqyeelle” by the authors TRey have investi- 
gated the changes that gq on by analyzing flesh frtshly killed 
*ind otherwise, and comparing the resudts —On egtire fgctions 
of the form eC), by M efíadamard —A theorem on harmonic 
functions, by M G D d'Ai$ne —On the determination of the 
moment of the torsion couple of a unifilar suspension, by M C 
Limb —Action of pótassium cyanide on amgonigcal copper 
chloride, by M E ny è By hefting together in fded 
tubes potassium cyanife, cupric chlon e, and ammonium 
chloride, the aughor has s@cceeded, in formyng the cogpounds, 
(1,2Cu,Cy, AmCy e &H,Opforming long blue needles, 
very unstable, (2)2QuCy, Gu,Cy, 2N, 304.0, "green rect- 
angular pates, quite stable 1n the air —Sodium tmethylcarbino! -© 
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thermal value f the replacement of H by Na in a tertiary alcohol, 
by M de Fogcrand 


CHAO $$1 +Na sol =H gas+CsH,ONasol . +27 89 cal 


For secondary and primar alcohols the values are respectively 
4-295 and +32 oœ cal — Establishment of the fundamental 
formulz far the calculation of maximum moments of inertia (of 
molecules), by M G Hinrichs -. The constitution of the 
hydroca bon derived from perseite, by M L Maquenne — 
The chemical properties and analysis of acetyl fluoride, by 
M Maurice Meslans (See Notes )—The acid antimonite of 
pyiocatechol, by M H Causse —-Action of organic acids on 
acetylenic hydrocarbons, by MM A Béhal and A Desgiez — 
On the stranding of a whale mentioned in the 113th Olympiad, 
by M G Pouchet —On the physiological constitution of the 
tubercles of potatoes in 1elation to the development of shoots, 
by M A Prunet —On the old glaciers of the Coidilleras of 
Chih, by M A G Noguès —On the genus Alegapleuron, by 
M Leon Vaillant —On a Dicotyledon found im the Upper 
Cretaceous on the environs of Sainte-Menehould (Maine), by 
M P Fhche 


AMSTERDAM, 


Royal Academy of Sciences April 29 —Piof van de 
Sande Bakhuyzen in the chair —Mr Behrens dealt with the 
microscopic structure of alloys Crystallization 1s a common 
phenomenon in metals The least crystalline are pue Al, Cu, 
Ni, when cast without overheating Rapid cooling has no other 
effect than to make the ciystals of smaller size Pure Ag does 
show always crystallization, if properly etched In alloys 
crystallization 1s more easy and perfect than in unalloyed metals 
When 1 gr of Cu, alloyed with 2 mgr Ag, i5 melted and slowly 
cooled, it will be found chequered by minute threads of an alloy 
rich in silver All types of structure found in crystalline rocks 
can be reproduced in alloys The most common 1s rectangular 
wickerwoik, less common are isolated clusters of crystals (alloys 
with few crystals of high melting-point, as in Zn + 10 per cent 
Pt, Cu + 10 pei cent Co) Mechanical stress does not destroy 
the crystalline structure A. fibrous or lamellar stiucture ıs set 
"p, conesponding with planes of sliding or shearing in inter- 
crystalline matter, and under heavy stresses partly due to f'atten- 
ing and stretching of crystals By annealing, alloys of Cu with 
Ni can be made to crystallize even as soft iron, thereby becoming 
even biittle—Mr Schoute treated of movement in space 
of z dimensions —Mr Bakhuts Roozeboom treated of the 
hydrates of 1ron perchloride —Mr Kapteyn made a communi- 
cation on the distribution of the stars in space He has com- 
pared the spectral type of stars of different proper motion For 
this latter element the list given by Mr Stumpe ın the Astr 
Nachr, Nos. 2999-3000, was used, the spectral types were 
taken from Mr Pickermg's ‘‘ Draper Catalogue ” 476 stars not 
fainter than 70m were found common to the two catalogues 
Together with these, 115 other well-determined stars were used, 
taken from Bradley’s catalogue, whose proper motion according to 
Auwers’s reduction 1s less than o 003s mR A ,and less than o” 03 
in Decl ‘This material, arranged according to the amount of the 
proper motion, leads to the following conclusion — The region of 
the unwerse nearest to ofr planetar system contains nearly ex- 
clusively stars®f the second type (Pickering’s Cl E-L), with 
growing distances the number of stars of the first type 
{Pickering’s Cl A-D), relatively to the number of those of the 
secondtype, increases gradually and approximately in inverse ratio 
with the proper motion (z e very probably in direct zatio with the 
distance) in such a way that equality of number ts reached at a 
distance corresponding to a proper motidfi of o" 08 or thereabout 
At distances stl greater, the stars of the Es type begin to pre- 
ponderate, andthey are more than twice as numerous as those of 
the second type at the mean déstance of those of Rradley® stars, 
whose proper motion ıs insensible From the differences between* 
visual and photographic «nagnitudes Mr Kapteyn shows that 
analogows*esulg will most*probably hg found for the southern 
hemisphere as soon as a catalogue of Séuthern stai spectra is 
puplished ^ The investigation furfher indicates, though far 
less clearly, for the centre of symmetry of the system, a situation 
at a certain destange from the sun in the dnection of 23 hours of 
 A®* Lastly, it is dergorStrated tRat, eden for distances aorre- 
sponding @o proper motign of o" 16 to o" ®o, no accumulation of 
stars towaigls th® plang of the Milky Way is shewn, that for 
distances congid@rably greate&this abaimubation cannot be cong 
siderable, an hat the Milky Way®nust be attributed therefore, 
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to stars et enormous distances —Mr Ffanchgpnont communicated * 
an experiment used by him in his College during’several years to 
show that the presence of hydriodic acid 1s neagssary for the 
formation of iodine starch ^. s 


GOTTINGEN 


Royal Society of Sciences —The *fellowing papews* of 
scientific interet «have appeared in the Nachirchten suce 
November 11, 1891 — 

November 11, 1891 —E  Rüecke ame W Voigt, 
electric constants of quartz and tourmaline 

November 25 —Franz Meyer, on a p&sistence-theorem for 
algebraic equations Starting from the theorem hat, for a cubic 
equation, the sum of the number of real r@otg for the cubic and 
its Hessian together 1s always three, the author “finds for any 
equation of odd ordei a®series of forms such that the sum of the 
real roots of the equation and these forms together 1s always the 
same —Otto Burger, preliminary communication on the /Vemer- 
tena of the Gulf of Naples —Otto Wallach, on certain new 
hydiocarbons with a ring of carbon-atqns 

December 23 —Alfonso Sella, contribution to oyy knowledge 
of the specific heats of minerals —Frobenius, on potential 
functions whose Hessian 1s zero —Schonflies, remark on Hil- 
bert’s theory of algebraic forms —Alberto Tonelli, remark on 
the solution of quadratic congruences —P Drude and W 
Nernst, on fluorescence-effects of stationary light-waves 

January 27, 1892 —Heinrich Burkhardt, the reduction of the 
twenty-seven lines of a cubic surface to the transformation prob- 
lem of the hyper-elliptic functions for 5 = 2 —David Hilbert, 
on the theory of algebraic invariants —Clemens Hartlaub, on the 
Anthomeduse 

March 9 —] Disse, changes in the renal epithehum during 
secretion —Kroeker, the dependence of the specific heat of 
boracite upon the temperature 
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MATHEMASYCS USED IN PHYSICS. 


Einleitung die Theofetische Physzk Von Victor von 
Lange Second eEdition, Enlarged and Revised 
(Braunschwe& Vieweg, 1891 ) 
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HIS work is fhtended to give an account of the 
mathematical processes employed in physical in- 
vesfigations It 1s divided'into chapters dealing with the 
various branches of physics, mechanics, gravitation, 
magnetism, electricity, solids, fluids, gases, hght, and 
heat  Itis vgry difficult in such a book,to decide how 
far to go 1n mathematical processes, and Herr von Lange 
has exercised his discrétion wisely in this matter Atthe 
’ other mit a how little to assume known he has certainly 
not erred in the direction of assuming too much, for he 
introduces proofs of simple differentiations and integra- 
tions when he requires them, which had much better be 
learnt continuously in an elementary treatise on the cal- 
culus No English student would use a book of this 
advanced character without some preliminary mathe- 
matical training, and it 15 very doubtful whether anybody 
picking up the calculus in this haphazard fashion could 
ever use 1t 1n his own investigations, and if it 1s no use 
to him for this, would ıt not be a great saving of time 
and energy for him to depend on the invéstigations of | 
others without going through all their work, just as an 
investigator of magnetic declination need hardly expect 
to have time to work through the Junar and planetary 
theories that help in the calculations of the Naut:cal 
Almanac he uses? A work of this kind 1s of great service 
as a concentrated store of information for those who want 
to study physics, and who have sufficient mathematical 
ability and training to be abl@ to use the mathematical 
peoéesses involved, but ıt cannot successfully compete 
with special treatises on the elements of solid geometry, 
differential calculus, &c, as & means of supplying the 
mathematical training required in order to use these 
processes e 
Some readé¥s may be disposed to doubt whether it 1s 
woth while introducing intea work of the scope of thisbook 
any elementary dyndmics The subject, however, wastes 
only a few pages, and it may very well be worth whilein- 
troducing it in ogden fo avoid references and explanations 
that might be quite as long — His discussion of the 
nature of mass 1s hardly satisfactory without 2 deggrip- 
tion of apparatus and methods @f experimenting,siaft, so 
far as ıt gees, ıs fairly sound He does npt point out 
with sufficiet. clearness where definition endg and ob- 
servation comes in. These are, however, really phfsical 
questions, with which a mathematical work might véry 
well dispense Jn discussing the rotation of,a solid sub- 
ject to forces, he bases ‘his investigation or? Airy’s 
mathematical tracts, but he does mot safeguard himself 
with all the provisos Airy so earefully introduces , and in 
consequence there are many pitfalls, carefully hiddet 
The method 18 based eupoh supposing’ tig body given 
a series of bl@ws, and appears on the faca of 3 itto be purely 
kinematical, It 1s on the other hand "evident that, m 
general, dyrf&mical questions, such as the eenjnifügal ac- 
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celeration introduced when the a» s cf rotation 1 not*a. 
principal one, must come into coesideratiog when dis- 
cussing the forces that must be applied ¢o a, real body in 
order to make it move in a given way A studen of this 
investigation would be puzzled to understand how it 
happens that a solid sphere, when rotating round an axis 
and given a blow, begins to rotate round a new aais,^new 
both inside the sphere, and in space, while a gyroscope 
takes up a wobble It is possible by a series of blows 
given to a sphere to cause its axis of rotation to move 
round in space while preserving tts position in the sphere, 
but a series of blows in general would not produce this 
result The kinematic invéstigation of rotation of a solid 
round an axis accompanied by an angular acceleration 
round a rectangular axis is an interesting geometrical 
question, but must be carefully distinguished from the 
dynamical question of what forces must be applied to a 
real solid ın order to produce this motion, and these two 
different questions not being sufficiently clearly distin- 
guished make the investigation unsatisfactory In con- 
nection with the motion of a solid, it 1s to be regretted 
that a short account of the theory of screws was not 
included 

Under gravitation at one place, there 1s a full account 
of free fall, pendulums, balances, bifilar suspensions, 
torsion balance, &c Then he proceeds to questions 
depending on gravitation at different places, the figure of 
the earth, the constant of gravitation Here he mentions 
Foucault’s pendulum, and notices that the elementary 
investigation 1s insufficient, without, however, giving 
more than the result of the complete investigation, not 
even explaining why the elementary investigation fails, 
owing to the precessional motion of the axes of the 
ellipse in which the bob of the pendulum necessarily 
moves, and which becomes comparable with the motion 
looked for, unless the amplitude be very small and the 
suspending thread very long This chapter concludes 
with an account of the theorems connected with forces 
varying inversely as the square of the distance It 1s 
doubtful whether it would not have been better to deal 
with this subject in the first place from the hydrodynamical 
point of view Such theorems as that the flow 1s equal 
acioss every section of a tube of figw, and its numerous 
consequences, such as that equal quantities of electficity 
exist at the ends of a tube of force, that the total normal 
force over any surface 1s equal to 4m times the quantity of 
electricity within, &c , are all intuitively evident in Bydro- 
dynamics, and it 1s well to call a student's attention to 
the way in which he cfn safely argue from the familiar to 
the unfamiliar 

The qhapter on magnetism 1g very complete, though 
tle action of*two magnets on one anotlfer* 18 done in 
a fearfully long-winded way, and im the accotint, of the 
fletermination of magyeetic declination ‘lee splferical 
trigonometry required 1n erder to calculate the azimuth 
of the terrestrialeneridian from the astronomical obser- 
vations ıs not given It would glso appeamas yf, the 
deternfination of varighons® of dip by means of,an : in- 
duction vertigal force megnetorgeter'vere quite a different 
thing from determufations of the variation gf vertical 
force bẸ means of & balanffe magnefometer e Magnetic 
mnduttiof ıs the usual math€matical inve$ti$a@ton of simple 
tases where the permealyhty 1S assumegl constagt Aff 
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edition dated 1891 might have included some of the 
mathematics of hysferesig 

Eleetrostatics is tyeated as fully as it should be, though 
perhaps a gingle*chapter on the law of the inverse square, 
containing most of the theorems yequired in magnetism 
and electricity, would have given a sounder view of the 
mathematics involved It was hardly to be expected 
that a mathematician should avoid the temptation of de- 
scribing Mossottr's theory of dielectrics'without a warnmg 
that it can hardly be complete, and in consequence gives 
the electrical fisplacement as 


K-1 
4m o 
instead of = times the electrical force, thus making 
T 


the displacement zero in a vacuum, and just:fying this by 
saying that the results differ very little, while ıt would 
really overturn the whole electro-magnetic theory of light 
This same overturning 15 calmly got over when the electro- 
magnetic theory of light 1s considered furtaer on by a 
reference to this place, and this very remarkable state- 
ment that K —1 differs but little from eK There seems 
to be some confusion, arising from the fact that in electro- 
magnetic measure K ıs nearly 10?., but such a muddle 1s 
inexcusable. He further on gives the theory of pene- 
tration of electric force mto conductors, without referring 
back to an investigation he has previously given of the 
concentration of alternating currents on the surface of a 
wire, not appearing to appreciate that they are the same 
He also actually explains wave propagation in dielectrics 
by induction from layer to layer because tne inducing 
force is very small initially at a distance He has not 
learnt the A B C of action by means of a medium, but 
is still hampered by the dry bones of theories of action ata 
distance. In consequence of this, his investigation of the 
magnetic action of electric currents is all bristhng with 
the action of elements upon one another, and little or 
no attention given to the energy stored in the medium, or 
how it goes from place to place 

The chapter on solids begins with some rather doubtful 
physical paragraphs that are out of place ın a mathematical 
work Is it sound to call heat a force (72/2 that holds 
the particles of bodie$ asunder ? Is it sound to say that the 
difference between solids and liuids ıs the difficulty of 
separating the’ parts of the former, when it ıs known that 
it often takes hundreds of pounds per square inch to 
separate ‘the parts of a liquid from one another, and when 
it 1s the resistance of the material to shear that he really 
uses as the characteristf of solids à That mistake of 
mgking the dfficulty of separation and not the difficulty 
of shearing the characteristic of solids seems quite 
common it otcyrs in many books The methemftical 
theory of elasticity 1s given in the usual analytical way, 
and applet to some of tle simpler fases of bending, &c 
Periodic motion 1s then introduced; *and the more im- 
portant cases of wave motion and'vibrattons of solids con- 
sidered In fhe gonsideration of torsion*he om:ts to give 
aty withing as to difficlties amsinggn the case of npn- 
cylindnca? prisms The chapter N acludes with an 

9 ° . 

investigatidh of fhe uhpacts of s id spheres # a manner 
that brings 1t° ant® conmection wath the kinetic theowyeof 
gaftes. wo * e . e * 

The chapters on liquids and gases are fairly complete 
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There is an interesting numerical calculation of the 
height of a statical tide. this is am example of ‘how com- 
plete and varied are the physical questions of which the 
mathematics 1s giveneby Herr von ekange The glt- 
mentary kinetie theory of gases 1s given, But without any 
discussion of the distribution of velocities amongst the 
molecules Van der Waals’s modification of thg synple 
gaseous laws is discussed, and along w&th it the theory of 
cubic equations is given in a rather skimpy form—an 
example of how difficult it 1s to teach fhe higher physical 
mathematics in a way that applies to the particular case 
in hand, except by teaching the part of the higher 
mathematics involved from a wider point of view than the 
particular solution requires 

The chapter on light ıs hardly s@ full as such an ım- 
portant subject dehands — Diffraction is run through, but 
the absence of bands inside a shadofv 1s not discussed, 
and the theory of definition in telescopes 1s separgted from 
the same question in microscopes in a very unscientific 
way There 1s a lot of reflection theory, anda paragraph 
on the direction of the vibration relative to the plane of 
polarization , but no notice 1s taken of the theory of the 
blue sky, nor of the electro-magnetic method of determina- 
tion, nor of Wiener's proof that it 1s the electric force 
which acts on silver salts, and is consequently the one 
probably effective 1n most chemical actions, and there- 
fore in irritating the retina It 1s possible, however 
that iron salts may be acted on by the magnetic force 

The last chafter 1s on conduction of heat and on the 
mechanical theory of heat The first’ part 1s an account 
of the simpler parts of Fourier, as any book on conduction 
of heat must be, and the latter is a good account of 
thermodynamics — Itis to be regretted that he does not 
give some mechanical illustrations of temperature, though 
a discussion of the nature of temperature would have 
been out of place. The chapter concludes with a variety 
of applications of thermodymamics to such questions as* 
the relations of electromotive force, compressibility, and 
surface tension, to temperature, as well as the usual one, 
vapour pressure It is much§easier to point out defects 
than adequately to describe eXcellences It must not 
therefore be concluded from the fact that much of this 
review 1s concerneg with the former that the @fects pre- 
ponderate over the excellences e of. Herr von Lange’s 
work. On the contrary, the work is full of excellences.* 
The way 1n which physics and mathematics are tending 
to grow each purer—one in the dntctiqn of mathe- 
matical abstractions, complexes, matrices, and such like , 
the other m the direction of experimental methods, 
accurac$, pheflomena, and sach like—makes it daily mbre 
important for physical jnvestigators especially to have by 
them a converfiént. résumé of those parts of mafhematics 
that are«ngs? often useful to thêm in their investigations, 
find this,has been Ably supphed by Herr von Lange 

. 6 e. 
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CHASES OF ANIMAL LIFE. 
Phases of Ammal Lift, Past and Present. 
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HE sixteen Essays ewhich make up the vglume are 
reprints, wth a few alterations, of articles origin- 
ally published uf Knowledge “They are intenjled,” the 
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' author tells us “fo illustrate in a popular manner a few 
of the variows modes jn which animals—especially verte- 
brates—aré adapted jo mmular conditions , and also to 
demonstrate some of the more remarkable types of 
stifigture obtamingeamong the high&i vertebrates ” 

The subject $ one upon which Mr Lydekker is well 
qualified to write , this 1s alone a. decided recommenda- 
tion to the book As a rule, the writing of ^ popular” 
books and magazine articles 1s done by persons who have 
no special kn@wledge of the matteis of which they treat, 
and the result of hfs is not at all gratifying to instructed 
readers Mr Lydekker recognizes the fact that it 1s 
impossible to write uporezoology without using plenty of 
technical terms When such terms are used they are 
introduced without any apologies There are some 
authors who have the abit of invariably interpolating an 
apologetic Temark ın brackets whenever an unusually 
lengthy word 1s used This practice is not at all 

» humorous, and, besides, ıt 1s insulting to the intelligence 
of the reader Anyone whois likely to read an article 
upon zoology is perfectly well able to take care of himself 
when he meets with a strictly technical explanation of 
some fact Mr. Lydekker 1s therefore, in our opinion, 
quite right in speaking of “Condyles,” “ Dinosaurs,” 

“Tguanodons,” &c, with perfect freedom Sometimes, 
however, he goes out of his way to invent or borrow an 
English equivalent for a scientific name, thus the 
Ichthyosaurus is always referred to as a “ fish-hzard.” 
It seems to us that if there be any fossil creature whose 
name 1s absolutely without need of transMtion it 1s the 
Ichthyosaurus , we tannot remember the time when this 
name was unfamilar to us, besides, to speak of these 
reptiles as “fish-hzards” implies that they are inter- 
mediate between fishes and hzards, which 1s by no means 
the case It would have been in every way much more 
reasonable if Mr Lydekker had spoken of the Dinosaurs 
as * bird-hzards ? » 

° The chapter dealing with these same Dinosaurs is 
perhaps the most interesting The information which 1s 
given must be newer to the general reader There is a 
figure of one of the splendid$ skeletons of the Iguanodon 
recently unearthed in Belgfum, and now on view in the 
Brussels Museum , the reproduction of the plate illustrat- 
ing M DolW's memoir upon these remgins 1s not, how- 
ever, very good , it 1s difgcult to distinguish the numerous 
sfhall bones which*he along the vertebral column, and 
which are an indication of the immense development of 
the tendons of pee rhuscles used to move the powerful tail 
of the reptile” M Dollo thought that the Iguanodon 
lived principally in marshes swimming with the aid of the 
tail, and only occasionally comsng fgrth to Brows upon 
shrubs ox the dry land é 

There 19, naturally a chapter upon the Monotremes 

Quite close to the beginnin® of the chapter 1t, 19 stated 
that “within the last few years" thes€ Mammals have 
been discovered to be Sviparous, like xeptiles'and bids 


Mr Lydekkes’s book deale mainly with extinct forms of | 


life, and he mêst have forgotten that in this chapter he 
was dealing with historical and not with geological time 
Itis surely unnecessary to remind the autkor that the 
oviparity of the Monotrefnata 1s notea ‘discovery bf the 
last few years ; the 7e-discovery by -Mr Caldwell of dus 
remarkable fact stnkingly shBws how af Important pomt 
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of this kind may be utterly forgotten The huigtory of the 
whole question has been the subject of an intereséing 
article in thts journal by Prof Baldw% Spencer, which 
appeared two or three years ago e e. 
e E E B 
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OUR BOOK SHELF . 


Silk Dyeing, Printing, and Finishing By George H 
Hurst, FCS (London George Bell and Sons, 1892 ) 


PUBLISHED information connected with the application 
of colouring matters to silk 1s somewhat hnfited, and for 
the most part scattered throughout the various pamphlets 
issued by coal-tar colour manufacturers, the periodicals 
devoted to dyeing, &c 

The present publication 1s therefore very acceptable, 
since 1t brings together, in a convenient and useful form, 
much of this diffused information, and constitutes one of 
the well-known series of technological hand-books edited 
by Sir H Trueman Wood, Secretary of the Society of 
Arts 

The author, Mr Hurst, has here rewritten and brought 
up to date his articles on the subject of silk-dyeing which 
appeared during 1889 in the pages of the Dyer and 
Caco Printer, and! has added chapters on silk printing 
and finishing, and on the testing of dyed silks 

The language and style of the book are clear and ex- 
plicit, and it has evidently been written with distinctly 
practical aims, so numerous are the working details given 
througheat the work 

The opening chapter contains an account of the origin, 
structure, composition, and properties of the most import- 
ant varieties. of silk, followed by one on the preliminary 
operations of * boiling-off” and bleaching Special chap- 
ters are devoted to the dyeing of blacks, fancy colours, 
and mixed fabrics The concluding chapters deal 
with silk printing, the machinery used ın dyemg and 
finishing, and the examination and assaying of raw and 
dyed silk 

Some 170 selected and also onginal recipes, together 
with 66 dyed patterns of yarn and cloth, appear as an 
appendix Altogether the author has succeeded in com- 
pressing into a somewhat limited space of about 230 pages, 
a considerable amount of useful practical information 

In the body of the work, containing numerous technical 
details of dyeing, explanations of the principles under- 
lying the different processes involved are here and there 
interspersed, so thaf the volume may be recommended 
as a handy book of reference not oply for the practical 
dyer and bis apprentice, but alsg for the student and 
teacher ın technical schools where silk dyeigg 1s td'üght 


Phycological Memoirs Edited by Geo Murray,F RSE, 
FLS. Part I (London Dulau and Co, 1822) 


THE establishment of this new serial is an indication of 
the increased attention given in tliis country during recent 
years to the study of Algae, whether marine q fresh-water 
It is intended to form a medium for the pent cana of the 
resultg of researches on Algz.carried on inthe Depart- 
gent of Botany at the British Museum, «ntl for maliftg 
known the treasures of the Museum , andethe present 
number is full of prdimise of vafuable additions 4o our 
phycological hteratuse* The place of honotr is given to 
a paper by Miss Margafet O Mitchell and Miss Frances 
G Whitting an Splachnidium rugosum, a well-known 
seaweed of the Southern Seas, hithei togincyided under 
the Bucacez, but whgh thè autho?s wgard as a néw*type 
of Algae occupying fossibly an intermediate poSition be- 
tween the Pacacee gel the Lununareace®® Y reasons 
which certainly seefn cég€nt, tifey aye of gftimion that the 
reproductive organs contained in the coneeptacles are 
nof sextial oogones and dhtherids hombl8genis to those or 
. e re š s e bd 
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the Fucagee, put non-sexual sporanges containing zooe 
sppresgimilar to those of the Lamnariacee Mr E A 
L. Batters describes an interesting new genus of perforat- 
ing marne Alge, C8xchocelzs, belonging to the order 
Porphyracee,whtch forms pink stains on empty shells, 
especially those of Mya truncata and Solem vagina 
Miss Ethel S Barton describeg malformations produced 
in two seaweeds, Ascophyllum nodosum and Desmarestia 
aculgata, by the attacks respectively of a new species of 
Nematode, Zylenchus fucicotus, somewhat simular to that 
which produces the well-known “galls” of Vaucheria, 
and ofan undetermined Copepod The editor himself has 
two papers, one on a fossil Alga belonging to the genus 
Caulerpa, from the Oolite (Kimmeridge clay of Dorset- 
shire), a new species, which he names C Carruthersz , 
and one on the genus of marine Algae, Dectyosphera, the 
position of which he retains dmong the Valonzacee, near 
to Valoma and Anadyomene The present number is 
illustrated by eight well-executed plates, most of them 


coloured AW B 
Live Stock By Prof Wrightson (London Cassell, 
1892 ) 


THIS 15 the third of Cassell’s series of agricultmal text- 
books, and though hardly equal to other writings of Prof 
Wnightson, will be found useful as a reader in elementary 
classes * 

The illustrations are well done, and the text is pretty 
clear, except perhaps on pp 52-53, in a paragraph upon the 
* effect of food on milk" Here it 1s said that 

“The quantity of milk is therefore ın some degree 
dependent on liberal feeding The quality of the milk ıs 
much less easily controlled, and it 1s doubtful if any 
special feeding will materially alter the percentage of 
buttei-fats or cream in milk ? 

Then, at the end of the paragraph we have— 

“Watery foods, such as silage, grass, grains, and dis- 
tülery wash, increase the quantity of milk, but lower 
the quality, and in town dairies, where a large amount 
of milk is the principal object, they ate much employed ” 

This paragraph ıs contradictory and confusing, for 
Prof Wrightson himself Tanat that the quality of milk 
may be lowered by using watery foods, and we are 
decidedly of opinion that it may be increased by means 
of rich, oily foods 





LETTERS TO THE EDITOR 


[Zhe Editor does not hold himself responsible for opinions. ex- 
pressed by his correspondents, ether can he undertake 
to return, or tę correspond wrth the writers of, rejected 
manuscripts intended for this or any other part of NATURE. 
No notice ts taken of anonymous communications ] 


Lord Kelvin’s Test Case on the Maxwell Boltzmann 
Law 


. 

IN his recent communication to the Royal Soctety, of a case 
disproving the Boltzmann law, Lord Kelvin seems to have over- 
looked an important conftderation — e 

It 1s well lgnown that in an atmosphere near the earth, under 

*conductive (net convective) equilibrium of temperature, the mean 
kinetic energy (z e, the tempewature) would be unifogm not- 
vithstanding’ the attraction of the earth, whtch causes each 
molecule toemove more rapidly at the lowfr end of its path than 
at the upper end — This'y due to the®effect of gravity in sifting, 
out the less Sapidly moving partchw, preventing them from 
reaching the upper layers, so thateof the particles in any one 
Payer which reach a higher layer, the great proportion are those 
which move 1apidly in the lower layere Thus there will be 
fevgee parties fh the upper layeg, but the mean kinetic energy 
of a pyticle will be&he same in both& d 

Applying thgse considerations to Lord Kelvin's example, it 
appears fhat the C Particle, When going eapidl $ “will penetrate 
a considerable dastancg into the PeBion "of. the repulsive foret, 
while, when going slowly, 1t will only penettate a short distance 

hus the dur&$&25 Sf a slow figh? might be much sho®ter than 
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that ofa quick one (with a fo1ce varying dipectly as the dis-* 
tance, the durations would be eqi&l) It is quite different with 
the A particle, which moves uniformlysto the endeof the tube and 
back again. The dugation of a slew fight will befong and ofa 
quick flight short, being always inversely proportiofa to the 
velocity Again, it appears evident that the chances for C 
having a great oi small initial velocity @t B are exacy the 
same as those'for A Hence, if we compafe the velocities of 
A and C at an instant arbitrarily chosen, the probability of 
our happening on a time when A 1@ moving slowly may be 
less than that of our happening on a time when @ isemoving 
slowly, and we cannot conclude that thè mean kinetic energy 
of Ais greater. than that of C , indeed, a c@nparison of this 
case with that of the atmosphere, woul@ lead us to expect that 
the mean kinetic energies of A and C would be @qual 

There are cases in Which the Boltzmann-Maxwell distribution 
does nothold For instance, the tase of a large particle con- 
fined at the end of a tube, with numerous small particles bom- 
barding ıt The mean kinetic energy of the large particle 
will depend on the range of its motion in the tube This 
example would suggest the conclusion that in such cases a» 
gases in contact with solids and liquids, wheie the molecules 
of the latter are so confined by molecular forces as to approxi- 
mate to the condition of the large particle at the end of the 
tube, the conditiBns of temperature equilibrium. An hardly be 
determined by the Boltzmann-Maxwell law 

40 Trinity College, Dublin Epw P. CULVERWELL 


Poincaré's Thermodynamics 


RENTRANT à Paris aprés une assez longue absence, je prends 
seulement connaissance de la derniere letue de M Tat Je ne 
veux pas continuer une discussion qui ne saurait se prolonger 
sans dégénérer en une simple logomachte Il résulte en effet des 
débats que M Tart n'attribue pas le méme sens que moi à cer- 
taines expressions, et en particulier au mot force électromotrice 
Il me semble seulement, puisque c'était mon livre. qu'il criti- 
quait, que c'était à lu d'adopter mon langage, qui est. d'ailleurs 
celu de tout "le monde Je m'anéterai donc là, quo:qu'il 
arrive, M 

Je suis pourtant obhgé d'insister sur un point, parce que je ne 
veux pas laisser suspecter ma bonne foi M Tait a ecrit 
*! Nothing is said, in this connection, about Joule’s experiments ” 
En ne tenant pas compte de ces mots **in this connection," j'aurais 
dénaturé sa pensée Ces mots ne m'avaient pas échappé Ils 
signifient, si je ne me trompe ‘‘ dans ses rapports avec la déter- 
mination de la température absolue " Et c'est pourquot, après 
avoir rappelé que j'avais décri, ces experiences à la page 164, j'ai 
ajouté que j'avais expliqué à ga page 169 comment elles per- 
mettent de déterminer la température absolue 

PorNcanÉ e 


[I need scarcely say that I ngver dreamt of doubting the good 
faith of M Poincaré What È did (and sull do) doubt is my 
having made my meaning clear fo him For I cannot see how 
such a discussion could degenerate into a mere war of words. 
So far as I understand myself, I have been d@ligg mainly with 
the validity of ce&ain. modes of establishing plf/sical laws, 504 
with the mere terms employed ingdescribing the experimental 
facts on which they are founded —P G s 


Land and Freshwater Shells Peculiar to the 
. British Isles 


THERE qgnnot be any reasonable doubt that the inland Mollusca 
of Brain present some peculiar features, but 1t is surprising, con- 
siderif the amount ofeatten®ion that has been devoted to them, 
how little exact knowlgdge we have of this subject. «This want 
of knowledge is doubtless due to two principal causes—first, 
that sg mafly conchologists comsider varieties, fnd especially 
slight vameties, tq be of little or no importance , and secondly, 
because those who study our native shells are, as a rule, but ill 
acquainted*with fopeign species and Varieties e The publication 
of a list ef suBposed peculiftr forgs in. the new, edition of Dr 
Wallaceg ‘‘ Island Life,” will, it 1s hoped, djrect attention to 
this matter Although this list 1s more or less provisional, and 
will doubtless rgquire much alteration as time goes on, I antici- 
pete that thg number of forms actually pacuhar to our islands, 
wherefully ascertamed, will congiderably exceed eighty-three, 
ln On thf other hand, no doubt, 
several at present 1nethé list will have to be eveftually struck 
out, ° 
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With regard t$ the peculiar species Lznea involuta 1» 
doubiless an isplated derjvative of the fereg: a-type, to which 
the curious ard distinct var dg et/z of Scotland may be said 
tolead sfsszmnea evayana and Hyd ofta jenkins: belong to 
the brackish-water and salt-marsh fauna, which, as has been 
wellfogserved, forme@y extended far beydnd its present limits 
To this now restfcted fauna belong many ,ofe our peculiar 
Lepidoptera (see the Itin ‘Island Life,” pp 347-350), and 
the probability 1s that rgost of these are destined shortly to 
become,extnct, as the large copper butterfly (Chrysophanus 
dispa: ) already ıs — TIse fourth species, Geomalacus maculosus, 
1s not strictly peauliar, being also found in Portugal , but it is a 
survival of the Lusitangin fauna, to be classed with numerous ! 
plants of simir rafige, recorded in ‘Island Life," p 364. 
Thus, of the four species given as peculiag one only is strictly 
endemic, having regard to ats whole history, and the three 
others are apparently best regarded as survivals of faunæ which 
were formerly more widely spread. 

Turning now to the varieties, we meet with a much larger 
proportion of truly endefhic forms, though from our want of 
knowledge thére 1s much uncertainty Lzma% marginatus var 
maculatus 1s quite common in parts of Ireland, and as it 1s a very 
striking form, ıt could not easily have been overlooked had it 
occurred on ge Continent The same applies wh perhaps greater 
force to the beautiful var albolaterahs of Arion ater, which 
abounds in parts of Wales The black variety of Az zolzmax 
agi estts 1s frequent 1n some places ın Yorkshire, and has never 
been detected on the Continent But Simroth found it 
recently on mountains in the Azores, above the zone of cultiva- 
tion, and in Sicily and Crete there 1s a melanic form (pan- 
or mifanus), still more differentiated The var gvzseus of 
A agrestis, found ın England, and lately by Scharff ın Ireland, 
is giey instead of black, but I am not aware that even this 
degree of melanism exists on the Contient, though, it 1s true, 
they have the dark brown var Zrzszzs 

This melamsm is well ilustrated by other British slugs— 
namely, two forms of Limax flavus, and two of Amalia sowei byt, 
and my be compared with the well-known case of melanism so 
frequent among our L&pidoptera That there is a strong 
tendency to the formation of melanic races in these islands 
cannot, I think, be doubted, and insular melanism elsewhere 
has been well established as a fact 

There 1s another class of varieties, noticed especially ın the 
shells, characterized by a slight and yet real difference from the 
continental type This sort of variation ıs as yet very little 
worked out, but most conchologists who have received common 
species 1n numbers from abroad, must have noticed how fre- 
qeently they have a different /acags from those familiar to us in 
Bntain, though the actual difference may be so slight that we 
Shóuld hesitate to separate them as varieties Quite recently, 
M  Bourgugnat has regarded certain British specimens of 
Clausıza and Uno as constit{iting new species Probably 
hardly anyone will be found togfollow him in this decision, but 
we know how thoroughly he and his colleagues have ransacked 
Europe, and espgcially France, for novelties, so we may rest 
assured that 1all probability these shells represent variations 
not existing on the Contunen 

*Another class consi;ts of forms which might be set down by 
some as mere monstrosities, but which, nevertheless, are local ın 
their distribution Such are sinistral forms, which occur rarely 
m many species, but "in many instances frequently in certain 
places This fobn of variation is certainly inherited, andein 
fact has become the character of species and genera White 
shells of coloured species are apt to be scoffed at as nfere ajbinos, 
but the character 1s undoubtedlyean important $neg gPnce in 
ffyalinia qe have every gradation of species from those which 
rarely present white varieties, to those which axe.normally and 
indeed invaitably white The colomless variety af Cochiecopa 
Zubrica 1s frequent in one or two British localities, at dest, but 
I never heard of its occurrence on the Contihent, nor 1y North 
America, where the species 1s abundant . . 

The sources of possible error, 19 estimating he number of 
peculiar forms, are obviouslf many, and hence the? need for 
prolonged and careful research in the future Hele vu gata 
var subdeleta ıs very commqn in England, and I formerly 
supposed ıt endemic , but recently Mr J T Carrington found 
it at Loulon , and Liglex_dautezt, Kobelt, a suposed s ecfs 
from near Algesiras and Gibraltar, ıs almo8t pyecisely 1d8ntical 
with it, so fay as I can Judge from speeimgns collected by fhe 
Rev J W Horsley The variety /ewcozona of the same species 


also seémed characteristic of the British fauna, but a fprm from 
e. 
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Toulon differs but slightly fiom ıt 47:07 horteysis var fallax, 
with orange slime, 1s given as peculiar It may, Mowever, be 
the same as var sz^fuscus, C. Pfr, whichis of a bfownfsh 
colour, or var 7ufescens, which is @escribed ag reddish or 
orange These would look extremely likę fa/av when «he 
latter was covered with slime , but there ıs an element of un- 
c@tainty, since Dr Scharff has shown thatin 4 si®bfuscus, 
Drap, there are two forms; one colourea reddish only, by its 
slime, as in fallax, and the other with a yellow pigment in the 
skin Similarly, we remain doubtful about elx aspersdevar 
lutescens, a form not rare 1n some English localities I know 
nothing described from the Continent that would agree with 1t, 
but when ıt loses its epidermis it agrees with the description of 
a French variety, and if we suppose the type of the latter to 
have been a weathered specimen, the two must be identical 

T D A COCKERELL 
Institute of Jamaica, Kingston, Jamaica, May 3 
. 





The Former Connection of Southern Continents 


I READ Mr Lydekkers article on ‘‘The Discovery of 
Australian-hke Mammals in South America," in NATURE of 
May 5 (p r1), with the greatest interest It 1s worth while 
calling attention to a physiographic fact po.nting towards a 
former connection between South America and Southern Africa, 
such as appears to be required on biological grounds, as pointed 
out by Mr Lydekker 

The island of South Georgia in the Antarctic Ocean lat 54°S , 
long 37° W , 1s comp®sed of clay-slate, the mountains, rising 
precipitately fiom the ocean, attaining to altitudes of from 2000 
to 3000 metres (NATURE, March 27, 1884, p 509) It is about 
1200 miles due east of Cape Horn, and almost exactly one-third 
of the way between that cape and the Cape of Good Hope 

The full significance of these facts seems hardly to have been 
realized, especially from a geological point of view The 
existence of clay slate rock forming mountains of an Alpine 
character indicates with certainty that the island is a portion of 
a submerged land of great extent In ** The Origin of Moun- 
tam Ranges” I have dwelt upon and developed the law that 
all great mountain ranges (not volcanoes) are thrown up only 
in areas of great sedimentation This 1s true of every mountain 
range that has been geologically examined, and I do not know 
of a single exception Keeping this law well m view, clay- 
slate mountains of an Alpme character protruding directly fiom 
the ocean become invested with deep meaning They indicate 
vast horizontal extensions of thick sedimentary deposits which 
have been subjected to great lateral pressure, and have become 
ridged up along lunes of least resistance That such sedimentary 
rocks exist far and wide, forming the ocean pottom about the 
island of South Georgia, I have not the least doubt. A con- 
tinental stepping stone one-third of the way is a somewhat 
important independent support towards the land connections 
required by biologists between two great continents 

Park Corner, May 9 ° T MELLARD READE 


e 
The Lesser Spotted Woodpecker 


THE lesser spotted woodpecker 1s rather a rare wird, and per- 
haps the following notes may be worth recording 

This house is ın the fields, at the foot of the Cotswolds 
Opposite my bedroom window, and only four yards distant, there 
1s a very tall old Lombardy poplar, with a stem two feet thick 
One of these birds visited this tree glmost every day from the 
latter part of March tal the 12th of this month, coming every 
morning between 6 anf 8, and sometimes also a other hours 
He fixed himself always on the same part of the atem, opposit® 
my window, and about 25 feet frgm the ground , and as there 
fre only a few smal] branches there, he was very plainly seer? 
He made a remarkable sound, very Iqud, like the eboring ofa 
lage auger, continued for one or two seconds andergpeated 
again and again at shore@fitervals | While the sSund continued 
his whole body seemed ın 9apid vibration, and he was tapping 
the tree with egtreme rapidity with the point of his beak 
During the intervals*his head was generally moving guuchly from 
side tg side, and his beak wag often tarned over tà plumesiim- e 
self  Atthis time the dest on his head bÉcame often agsplendid 
object Nonus sun shone on jt, it Was hkeg flash of flame, 
og the glitter 0 polisgdti gopper fy] The birg was about six 
ipcheeelong, with a rather Wick, fluffydookusy bédy, the tail 
and, back striped Black ang white, the stripgs bfoadest at thg 


tal What he was really doing I could fot termine. The 
e . . . ? . S 
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stem of the trge ate that place seems to be hollow, and the bark ancestors of all the Eastern Bantu teibes froma tie River Dana 
1s crgcked, but no hole has been bored, and no insects are | to the Great Fish River, whose descendants still regain the nam? 
seen there I haveghad it examined with a long ladder The | ın their vocabularies, and still hold ( 1n veneration ¢ 
bird has now disappeared I think his nest has been in the On the western coast*this name seenfs replaced by « word 
stem 8f an ash-tree ie a field not far off There is a hole m | which may be most conveniently referred to under its most 
it about the sizeof a tea cup, but out of reach Ihave not | common form Nzambi * * e PL. 
seen lus mate, or heard any answering cry *. ° 

ALBERT C MOTT. Tribe Nanfe f God 
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Detmore, near Cheltenham, May 21 di Wala} Nyarsbi s 
. Band iSubu f : o. 
The God of the Ethiopians. Meta Nyama: A 
IF we were to classify the various Afiican tribes which speak , ba Sds} Nyambı 
dialects of the Bantu language-branch (the Ethiopians of | o Rungu . Anyambi 9 . 
Herodotus and*Pomponius Mela, of Dos Santos and Merolla) , m Pongwe e Nyambi 
according to the names by which they designate the Deity, the . m Bete 7 Ngshambi 
greater number of them would be found to fall intotwogreat | a Shira Aniembie, Njambe 
groups . |j ba Kele Nshambi 
Thove on the eastern coast worship a god who is known under | ba Nyombe Ndzambi 
some form of the word Unkulunkulu Loango tribes Zam®1 
e . 
i ce ” | d 
Tribe Name for God | Root, d " great or i Derivative 
i e i e. 
ama co j Ukuluhula mkulu = great, old 
ama Xosa - ubukulu = greatness 
ama Zulu e | Unkulunhulu Kult ukukulwa = to make great 
be Chuana i (Mokholokholo)! Kholo ekholo = great: 
Inhambane tribe | Mulungulu 
Tribe at L Moero Mulungu 
» » L Tanganika Mulungu 
wa Yao ! Mulungu ukulungwa — greatness, 
a Nyika | Malungu Kulu 
wa Kamba Malungu 
ma Konde 1 Mlungu 
wa Koa, Mocambique Moloko (Muluku) Py 
35 Quillimane Mulugo . 
» Rovumah Mlugu I 
Sofala tribes Murungu | guru 
1 » of Dos Santos Molungo 
Sena tribes Murungu Kuu ikuru = great 
'Tete tribes Muungu Kuru 
L Bangweolo tribe Mungu t 
| f Kukuu = old 
| ad Kwanza = oa 
wa Swahih, Zanzibar Muungu Ku sss L HR mors } edt 
» C Delgado Mlungu | Kubwa = physically J 
ukuu reatness "- 
ukubwa 8 
wa Pokomo Mungo Ku e 
ba Yanz (Central Africa) Mo.ongo ^ 
. A ou kuru — antiquity 
ova Hererd (South-West Africa) Mukuru | Kuru ova kuru = ancestors 
. i i » ova kurupa spold age 
hd . 
a E = hd e 
1 This term means simply a very old person, and 1s not applied to God i E 
It willebe seen that the least corrupted form of the word , Kabinda tribes Nzambi Pong: 
Unkulunkulu, or Ukulukulu, 1s found ın the Zulu, Xosa, and , Ke Kongo tribes i 
Pondo dialects of the Kaffir language , Angoy tnbes f + Zumbi 
The word itself 1s formed from the Z@lu or Xosa adjective ' ba Sugd: * Ndzambi à pungo 
nkplu (root kul ‘‘ great,” “grown,” henfe "adult" “old” | baTetge. ° e Ndshambe, Nsham, &c* 
Unkulunkulu th@refore means primarily ‘‘ the great (or old) one ; ba Yansı s. Nzambı, Nyambı 
of the great (or pld) one” è ° Fi e ba Buma .* - Ndshambi 
he cult paid t? Unkulunkulu 1s a typicgl instance of that eshi Konge e Nzambi, Nzambiempungo 
form of monttheism whigh takes its e ovlgin from ancestor ba Lufidg Zambi 
woiship e The ljaffirs call am their progenitor Unkulunkulu j@ ba 8ugda e Onzambı 
uhobu wetu Se maeNgala e Nsaebi 
The above table appears to show tha®, in Molungo, Mulungulu, ba Bihe " . A Nzambi . 
Mlugu, or Mungu, the term thus variously, modified 1s derived ba Rotse* Nyampe * 
directly from he gfull form Unkulunkulu {perhaps originally ova Herkko . Ndyamb: s 


Munkgfünkulu), and thereffter comupted by phonetic decay, 
instead of eng ın each case dertved inWependently, like the 
archaic for, fram the Adjecyve signafying “gaat” in the 
language to whiqh ıt belongs e te >? 


The worship of*Nzambt 1s extricably commingled with that 
of fetishes aml idols, and has doubtless,” been still further 
e| corrupted by contgtt with the Portfigueae missiorfaries who were 
The inferenfe, tWerefore, seems tosbe that the word Munkujun- || se attive in the work of cenversion in the Congo Exgpire in the 

kwlu was used (hot Wecessarily 1n its present sense) by thecgmmon | s@venteenth centug , *But there 1s reason to believe that in its 
* e NO. 1178, VOL. 46] . * a Pc 
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primitive conceptioh Nzambi was a celestial being or force, a 
Nature spirit ikegZeus $r Indra, who ruled the sky orfcontrolled 
the tempest . 

Among the Isubu, c g, à cognate form signifies ** heaven," 
and such*is the case algp at Cape Lopez Winwood Read's 
Mpongwe raised then? hands to heaven when they appealed to 
Njamb: to save them from the hurricane , and his Ashira slave 
$ajnted in the sage direction when qfiestioned on the subject of 
the deity Tht Manyombe regard Nyaml as heaven, and the 
Basundi call hum thé *' spirit on high” , and according to Kólbe 
the oty: Herero term Rarunga Ondyambi= ‘‘heavenly bestower,” 
** who gives and withholds rain ” 

The word bears little evidence of change, and 1s perhaps of 
comparatively modern origin 

It appears, therefore, that while the Eastern Bantus, who 
worship Umhulufikulu, indulge in ahnen cult, the western 
adherents of Nzamb: are more or les# Nature worshippers In 
this respect they appeareto approach the Negroes of the Gold, 
Slave, and Oil Coasts 

A tbnd and smaller, but very distinct group apply the term 
Morimo or Molimo to their conception of the deity I refer to 
the Barolong, the Basuto, the Batlapin, and other clans, which are 
generally flassed together as the Bechuanå tribes — ‘* Morimo” 
is the singular form of a word the plural of which, barimo, 
balimo, bedimo, bazimo, 1s found almost universally among the 
Bantu trabes to denote the spirits of the dead 

The application of the singular form, Morimo, Molimo, in a 
specialized and restricted sense to the Supreme Being 1s con- 
fined almost entirely to the Bechuana tribes, and has perhaps 
been only recently used in this monotheistic sense , although 
John Pory mentions (1n his edition of Leo Africanus, A D. 1600) 
Muzimo as the one god of the Monomotápa tribes, and Graven- 
broek (A D 1695) says of the Kaffirs of Zimboe, ‘‘ Divimitatem 
aliquem Messimo dictam in lucis summo cultu venerantur ” 

One other tribe, the Lomwe, who live east of Lake Kilwa 
among the Namult Hills, use the word Murimu for God , in 
this respect differing from their Makoa foes, wko worship Mlugu , 
but this rather leads one to conclude that this tribe 1s an 
outlymg Bechuana clan Mr O'Neill has pointed out the 
peculianties of language and architecture wifich distinguish the 
Lomwe from their rfeighbours W HAMMOND Tooke 

Cape Town 


Aurora Borealis. 


HAVE any of your readers observed the display of aurora 
borealis to-night (Wednesday)? J regret that insufficient know- 
ledge of astronomical technicalities does not permit me to 
describe more exactly the size and position of the display It 
appeared between II and 11.80 p m , as white streaks or bands 
of hght, varying in width and intensity, now shooting up a 
It was especially 
brilhant just to the right of the constellation of Cassiopeia, and 
this was its furthest eastwar@ limit, ıt extended more or less 
across the whole northern sky, and at times was bright enough 
to dim the stars ıt covered The rays appeared to ehoot up 
high mto thegsky above Cassiopeia It was a very beautiful 
phenomend, and was possibly more distipct in more northern 
latitudes WARINGTON STOCK. 

S Paul's Vicarage, D&by, May 18 


THE NBW ELEMENT, MASRIUM. 


FE URTHHR details concerning the new element, Whose 
probable existence was announced 1n g paper com- 
mynicated to the Chemical Society at ther mePting on 
April 21, are contributed to Phe namber of thè Chemzker 
Zeitung dated May 11 The mineral cogtaining the new 
substaneg was discovered in 1890 by Johnson Pacha ine 
the bed of an old river 1nfUpper Egypt long since dried 
up, but of the former existence of which there*are records 
dating back some 6apo years Indeed, the name byevhich 
itis known 1f the neighbourheod 1s * Bahr-bela-Ma,” or 
“river without water? *Here and there in the track of 
the old watércourse are small dakes whose Water ıs of 
considerable repute for itg medicinal value Specimens 
ofthe mineral wese sent by Johnson Pacha to,the Khedgvial 
Laboratory at Carro, where it was examined by Messrs 
H Droop Richmon@ and Hussein Off, the authors of the 
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paper Taid before the Chemical Society he mineral 1s 
found to be a fibrous variety of a mixed. aluminium. and 
iron alum containing ferrous, mangandis, $nd cobaltous 
oxides In addition, however, to Ps ordfhary’ con- 
stituents, a small quantity of thg oxide of 3nother element 
would appear to be present, having properties entirely 
different from those of any yet known ‘This element the 
discoverers have termed masvzumt, from the Arabic name 
for Egypt, and the mineral has accordingly 1eoeived the 
name of ztaszzie The symbol adopted for masrium ıs Ms 

The composition of masrite may be expressed" by the 
formula (AL,Fe),0, (Ms, Mn, Co, Fe)O 4SO, 20H,0 
The amount of masrium present is very small, averaging 
only about o 2 per cent , but by working upon fifteen kilo- 
grams of the mineral a considerable quanéity of the ele- 
ment in the form of various salts has been accumulated 
A typical analysis of masrite published in the Proceedings 
of the Chemical Society is as follows — 


Water 





o 

Insoluble matter E: 5 
Alumina 10 62 
Ferric oxide 1 65 
Masrium oxide o 20 
Manganous oxide 2 56 
Cobaltous oxide I02 
Ferrous oxide 4 23 
Sulphuric oxide 36 78 

* 100 00 


Suspicions that the mineral contained some hitherto 
unknown constituent were first aroused by the fact that 
when it was dissolved m water, and sulphuretted hydro- 
gen was passed slowly through the solution in presence 
of acetic acid, instead of the expected black pre- 
cipitate of sulphide of cobalt a white insoluble substance 
was first precipitated This white precip.tate continued 
to form until the new substance m the solution was all 
used up, when black sulphide of cobalt began to be thrown 
down By decantation before the formation of the latter, 
and subsequent washing with dilute hydrochloric acid, 
the white substance was isolated in a state of tolerable 
purity It was found to dissolve in boiling nitrohydro- 
chloric acid The solution in agua regia was evaporated 
in order to remove the excess of acid, and ammonium 
hydrate added, when a voluminous white precipitate of 
the hydrate of the new metal was thrown down The 
hydrate was washed by decantation, and subsequently 
dissolved in the minimum excess of sulphuric acid 
The solution of the sulphate of the new metal was next 
evaporated to syrupy consistency, water was added until 
complete solution was just effected, and the solution 
mixed with an equal bulk of alcohol Tne effect of this 
addition of alcohol was to cause infmediate precipitation 
of crystals of the sulphate of the new metal, ą further 
crop of which was also obtained upon evaporation By 
repeated recrystallzation most of the small quantity of 
iron present was removed In order to eliminate the 
last traces of admixed ferrous sulphate, the cry$tals were 
redissolved in water, and excess of sodium hydrate added 
As the hydrate ofethe new mfetalis soluble in excess of 
soda, the hydrated oxide of iron was readaly removed by 
filtration Upon the addition of ammoniwm chloride the 
whi hydrate was precipstated in a gelatinous form , the 
hydrate wis redissolved ın hydrochlorie acid, and again 
precipitated and washed The almost perfectly pure 
hydrate so obtained Was then finally converted eo chloride 
by solution in hyd loric acid 

In order to obtain*data as to the atomic weight of 
masrum the following determinations were made A 
known quantity of the chloride pe wat pregipitated 
byeammonia, and ghe hf drate thug obtained was ignitefl, 
and the remaining oxide weighed A secofld portion 
was precibitated eby a solution of* micfocosfnic salt in 


pregence of ammónia ahd thé phosphate Obtained ignited 
e e x . e * ee e. 
. e ` > e e * 
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and weighed The chlorine contained in a third portion 
was determined by means of silver nitrate in the ordinary, 
manner *rofh the numbers so obtained the equivalent 
of*mafnum was calculated A pure preparation of 
masuium oyalat€ wag also obtained by precipitating 
thee neutral solutjon of the chloride with ammonium 
oxalate, masfum oxalate resembling the oxalate of 
calcium"in being insoluble under such conditions The 
precipxated oxalate was washed, dried, and ignited in 
a combustion tube whose forward end was filled with 
copptr oxide, when the salt was decomposed with elimin- 
ation of its water of crystallization, which was absorbed 
and weighed 1n the usual manner The residual oxide 
was also weighed, and the oxalic acid, in another quantity 
of the sal& was determined by means of a standard 
solution of potassium permanganate The crystals of the 
oxalate were thus found to contain 5270 per cent of 
masrium oxide, 15 85 per cent of oxalic anhydride, and 
31 27 per cent of water 
From the whole of the analytical data yet obtained, 
assuming, as the reactions of the salts would indicate, that 
masrium 1s a divalent element, the atomic weight would 
appear to be228 An element of atomic weight about 
225 1s, indeed, required to occupy a vacant place in the 
periodic system in the beryllhum-calerum group, and 
masrium appears likely to be the element 1n question 
Masrium bas only yet been observed to combine with 
oxygen in one proportion, to fogn the oxide MsO 
Masrium oxide 1s a white substance much resembling the 
oxides of the hme group Thechloride, MsCl,, 1s obtained 
upon evaporation of a solution of the oxide or hydrate in 
hydrochloric acid The nitrate, Ms(NO,),, crystallizes 
from 50 per cent alcohol, and the crystals contain water, 
the amount of which has not been determmed The 
sulphate, MsSO, 8H,0, 1s a white salt which crystallizes 
badly from water, but which separates in well-developed 
crystals from 50 per cent alcohol It combines with 
sulphate of alumina to form an alum, also with potassium 
sulphate to forma double sulphate The oxalate above 
referred to, MsC,O, 8H,0,1s a white salt, soluble in 
acetic acid, and also in excess of masrium chloride 
The most important reactions of the salts of masrium, 
as faras they have yet been studied, are the following 
Sulphuretted hydrogen produces no precipitate in pre- 
sence of hydrochloric acid, but yields a white precipitate 
m presence of acetic acid Ammonia precipitates the 
white hydrate of masrium from solutions of the salts , the 
hydrate ts insoluble in excess of ammonia Ammonium 
sulphide and carbonate produce white gelatinous pre- 
cipitates, likewise insoluble in eacess of the reagents 
Ammonium phosphate yields a white precipitate of phos- 
phate Caustic alkalies precipitate the hydrate, but the 
precipitate is readily soluble in excess of the alkaline 
hydrgte — Potassiumfferrocyanrde produces a white pre- 
cipitate wheh is soluble in excess of masrium chloride, 
bpt not m dilute hydrochloric acid Potassium ferricyan- 
ide yields no precipitate Potassium chromate precipi- 
tates Yellow chromate of masrium, which 1s soluble in a 
further quantity of masrium chloride Potassium tartrate 
yields a white tartrate precipitate yhich dissolves in ex- 
cess of the magent, but the solution xs not reprecipitated 
*y the addition of animonia 
Metallic masrium has npt fet been obtained Agempts 
fb isolate it “by heating the chloride wjth sodium under a 
layer of common salt,and by the electrolysis of a solution 
of theacpanidg proved unsuccessfyl The chloride, more- 
over, 1S not sufficiently volatile tt permit of its vapour 
density being determined ° 
From the above interesting reactiqns,*however, it will 
be eydentehatmasriyn possesses a strong individuality, 
* although on the whele behavittg somewhat lke the metals 
of the Alkaline earthsand those of jhezinc group Further 
work wif doybtless afforg “more de&mte inférmation con- 
cerning its*natere aad properiges A E Tutqqn.® 
. . 
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QN A NEW METHOD OF VIEWING 
sd NEWTON'S, RINGS , 


I, we observe the reflection of a rectangular strip of 
any opaque substance (AQ about 4 inch wide in a 
piece of plate glass of about the safe thickness, appears 


thus — 





6 


Fie zx. 


e * 
A, A, being the reflections caused by the upper and lower 
surfaces of the glass respectively 
If a second glass plate, of the same thickness, be added 
beneath the first, there 1s a thud reflection (A,) added 
below A, thus, drawing only the reflections for simphlicity's 


sake — 
| Ad | 


Fic 2 


Now if the upper slab of glass be gradually raised above 
the lower, the opaque strip rematnirg 1n position, the re- , 
flection A, (Fig 2), which generally exhibits traces of 
colour when plate glass 1s used, splits up into two (A, A9, 
thus — 








[ru m 


" Fic 3 e 


Thus it 1s proved that A, (Fi. 2) is the resultant of tlee 
reflections of the strip by the lower surface of the upper 
plate, and the upper surface of the lower plate (A, and 
A. Fig 3, respectively) 2 

Xn saying that A, 15 the reflection of A caused by the 
top surface, we mean that light which would fall on that 
surface andes be reflected Jo the eye 1s prevented from so 
doing By the presen of A, and so with respect to the 
other reflectiens tifus, 1f any one af the refl&ctions 1s 
not perfectJy dark, we can agsert that the light seen in 
itis afapy rate not due to reflection (for the first time) 
at the correspofiding surface, eg A, (Fig 2) appears 
anything lut dark, and we may a#ert that the light seen 
in it 1s not reflected fromethe bottom surface of the lower 
plate (atgall events for the first time) . 

Now by means of two similar rectangular strips A and 
B, placed with,their long sides parallel to the surface of 
the glass, R being further from the observer and from the 
top plate, it 1s very easy to arrange themeso that B,— 
thè reflection of B in the lower surface of the Igwer plate— 
e 


e * 

e. 
r 
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e apparently coincide$ with A,—the reflection of Ain the | when monochromatic light is used) , in C, the primary 
upper surface, ofethe upper plate , and thus, neglecting Qnngs, m C, two series of rings crossed *:in C, still 


for the time hight which Has undergone more than one 
reflection, yg see thi» A,B, combination of reflections 
illumingted by light whicfl has undergone reflection at 
the two inner surfaces only 

tgs clear that fewe substitute fos the two glass plates 
the apparatus generally sold for exhibigng Newtons 
rings, we can by this simple method view the rings by 
the light proceeding rom the two mne surfaces only 
Thus evi&wed, the central dark spot appeats of a rich 
velvety black, and fhe coloured rings very brilliant The 
experiment cd easily be projected, and the difference in 
the appearance of tMe rings on the screen, with and with- 
out the opaque screens, 1s very striking 

The effect of the two screens can be still more simply 
given by cutting a slit in a"prece of blackened cardboard of 
about the same width as the thickness of one of the glass 
plates in the rings apparatus, it 1s almost needless to 
state that the cardboaft in the region of the upper and 
lower edges of the slit performs the*functions of the 
screens B and A respectively In this way the backing of 
the lower glass plate (to get 11d of the 1eflection from 1ts 
lower surface) may be avoided , an olwious advantage 
when it 1s desirable to show the interference in the 
transmitted as well as in the reflected light 

But the interest of the method does not only lie in its 
simplicity Besides affording an easy proof that the 
rings are caused by light reflected at the inner surfaces of 
the plates, it also gives a method of seeing and possibly 
differentiating the interference curves produced by light 
which has unaergone only one reflection, ze the rings 
commonly known as Newton's, from the curves produced 
by the interferences of waves which have undergone two 
reflections or more (and these last, so fa: as I know, can 
only be shown by this method), for if, using the ring 
apparatus and a siggle opaque screen. say 5 inches X 
4 inch, we look into the central reflection (A5) carefully, 
two sets of rings, intersecting, can be seen These cannot 
be due to light reflected at the points whence the rays 
which form the primaiy rings are reflected—by what has 
gone before 

To indicate, without attempting for the present any 
further analysis, how some of the other inteiference 
systems may be rendered,visible — Take a strip of 
Blackened cardboard, say 8 enches X 24 inches, and view 

el% reflections in the Newton's rings apparatus C (see 

Fig 4) being the lower portion of this new scieen, its 
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reflection will be*seen to consist of a number of shaded 
strips, C,, €, Cy, (c , and in eachr of these ‘vill be 


more complicated forms, and so on, each get fainter 
than the last, the light to which it is due havingeunder 

gone more reflections than its pregeces@r The method 
suggested for the experimental analysis of*these infer- 
ference systems can only be sketched*roughly here It 
V» by the use of a second screen, possibly a thitd, so to 
combine the reflections of the screens with obseryations 
of the consequent alteration in the interference curves, as 
to completely verify the results a mathematical analysis 
of the problem would predict T C PORTER 





JEAN SERVAIS STAS 


FEW, if any, among the men of science of the present 
day'have at once done such important work and 
earned so little popular recognition as Jean Servais Stas 
The names of Faraday, Liebig, Dumas, Darwin, have 
become household words beyond the laboratory and the 
lecture theatre, and are frequently taken in vain by the 
purveyois of “science for the million” But, whether 
among the ‘‘classes” or the “masses,” if we mention 
Stas we are apt to be asked, Who was he? What has he 
done? If we mention his determination of the atomic 
weights, we have to follow this statement up with a popu- 
lai lecture on stochiometry, and aie then told that there 
is not much init 
Stas was boin at Louvain, on August 21, 1813 Like 
many young men of scientific tastes inthe earlier pait of 
the century, he entered upon the study of medicine, and 
graduated as M D But, feeling himself strongly drawn to 
chemicai 1esearch, he came to the conclusion that the life 
of a practising physician was not his true sphere So 
eaily as 1835 he undertook, in conjunction with his fiiend 
De Koninck, an investigation of the ioot-bark of the 
apple-tree, and discovered phloridzine, an interesting 
crystalline body However, at the outset he merely 
succeeded :n obtaining this body ın its pure state and nm 
ascertaming its behaviour with reagents He decided 
to go further, and to study the constitution and trans- 
foimations of phloridnne ^ To this end he stood m need 
of further instruction But the methods of organic mm- 
vestigation were at that time httle advanced The art 
of research was taught only by Liebig at Giessen, and 
by Dumas at Paris Stas made choice of Dumas, and 
after overcoming endless difficulties, was admitted as a 
pupilin the laboratory of that distinguished Academician 
Here, he resumed, the study of phloridzine, and soon 
succeeded in determining its formula, and those of its 
principal derivatives He ascertainedethatin contact with 
acids, phloridzine was split into glucose and phloretin, 
thus belonging to the class of glucosides, bodies the 
prototype of which had been discovered by Liebig and 
Vohler in amygdaline Berzehus,a man by no means 
lavish of praise, declared that “ from an investigator who 
has carried out such a research much may be expected " 
Impressed with the ability of his pupil, Dumas re- 
quested him to umdertake a series of nvgstigations in 
concert with himself The first of these researches was 
the eammation of the action pf potassa-lime on alcohols 
They determfined, that, without exception, alcohols wére 
transformed into corresponding acids By their powers 
methyl alcohol yielded formic -àcid, and §thylacalcohol 
yielded acetic acid*" Fusel-oil gave a valerianic acid 
exactly agreeing in its Properties with the natural valeri- 
anic acid—a *digoovery of great importance consider- 
ing the paucity of synthetic ogganic eomgounds then 
hndin In conjungtion With his mester, he ascertane® 
the molecular weight pf valerianic acid by a detefinmation 
of its vapou? densxy and by fts confersidn int® trn- and 


evident dafferent interference cu»ves (plainer, of coftrse, "tetgagchlorvalerianic acid, thus Justifyingethea Joint belief 
ê a 
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as to fhe alcóholic nature offusel-o] — This* conclusion 
was experimentally confirmed by the conversion of fusel- 
oil into valegaldehyde 

e immediately after these experiments, Stas, aided by 
Dumas, enterai on the most important work of his hfe 
It had been already found that on the combustion of the 
more highly c&rbonized hydrocarbons the sum of the 
carbon and hydrogen was decidedly greater thanghe 
weight of the substance taken for analysis Two possible 
explanations were suggested The excess might be due 
toga constant error in the method employed, but on care- 
ful and frequent repetition of the experiments no such 
error could be traced, or there remained the possibility 
that the composition either of carbon dioxide or that of 
water had not hitherto been accurately determined In 
deciding“this question Dumas and Stas developed pre- 
cautions which had never been equalled, and which cer- 
tainly have not been since syrpassed 

It must be remembered that, like Darwid m another 
department of science, Stas was his own most acute and 
formidable critic He seems never to have wearied in 
devising possible objections to his methods and results, 
nor of suggesting loop-holes through which errors might 
possibly have crept In redetermining the atomic weight 
of carbon, graphite (natural and artificial) and diamonds 
were submitted to combustion in a current of perfectly 
dry oxygen After the checking and re-checking of 
resuls, the operators were forced to conclude that the 
true atomic weight of carbon was [wer than hitherto had 
been universally accepted It had been determmed by 
Berzelius and Dulong as 1224 Dumas and Stas made 
it simply 12, and confirmed the result by carefully repeated 
analyses of many substances of known composition 
Hence Dumas was led to accept for the atomic weight of 
oxygen 16, and for that of nitrogen 14 Whilst Dumas 
and Boussingault executed their determinations in Paris, 
Stas carried out the same experiments by the same 
method at Brussels 

These startling results recalled the attention of chemists 
to the hypothesis of Prout, ze that the atomic weights of 
All the elements must be multples of that of hydrogen 
(H = 1), byaseriesof whole numbers Into this question 
Dumas and Stas threw themselves heart and soul The 
experimenters came to separate conclusions Stas entered 
the investigation in the full conviction that he should find 
the principle of Prout exactly confirmed At the conclusion 
of his arduous labours, he found his expectations to. be 
* pure illusion ” 

On the other hand, Dumas sought to retain the hypo- 
thesis in a modified form 

Neither of these. eminent resegrchers seems to have 
paid sufficient attention to the fact that the atomic 
weights of a conssderable number of the elements differ 
but very shghtly, ym excess pr in deficiency, from the 
vales whjch the hypothesis of Prout would require It 
is quite possible we are here ın presence of a residual 
phenomenon which interferes with the exactitude of the 
law » 

In a paper recently read by Prof W Spring before the 
Belgian Academy of Sciences the speaker gave an abstract 
of the unpublished researches Uf, Stas In a certain 
e memoir, * Dn Silver," was discussed a treatise by Dumas 

on the quantity of gases absorbed by silver, y which 
eDumas hid gonceived "loubts as to the*conclusionseof 

Stas on the hypothesisof Prout Fot the critical purpose 

Stas pgepared absolutely pure silfer, containing not a traag 

of gases ndt of kindred metals *e4At the melting-point of 

indium the silver was volatilized without revealing by the 
*spectroscope any trace of sodium, a metal which Dumas 
had suggestgd as being possibly fresent This pure 
sitftr gave the sape atomi$ weight as the silver used 
previ@usly by, Stas , Hence the dtomic weight of silver 
must retain the value whieh Stasfia ps eamest determina- 
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* tons, had assigned to it, and cgnsequently the objections 
of Ifumas fall to the ground © ,. è 

A second Stas memorr, recently brought to light, fully 
investigates the question whether the eléments sodium, 
potassium, lithium, calcium, Strentium, barium, and thal- 
hum can be mutually transformed either by intense heat 
or by electric action To carrysgut his expeytfents, 
undertaken,in consequence of the views lately expressed, 
that the spectra of the above mefats assume a different 
aspect at very high temperatures, Stas required materials 
chemically, or rather spectroscopically, pure 9 This diffi- 
cult task took him eleven years tü'accomplish As a re- 
sult he found that even at the meltingSpoint of indium 
(from 2200? to 2500?) the spectfalelineg of the metals 
remained unaltered, and that consequently the trans- 
mutation of elements under the special circumstance is 
devoid of foundation The error may have arisen, as 
Stas suggests, from the use of materials not absolutely | 

ure 
i In this course of experiments he verified the distinction 
pointed out bf Bunsen between the flame spectra and 
the electric spark spectra of metals The flame spectrum 
of sodium, even at the most intense temperature, shows, 
the well-known double yellow line But in fhe complete 
electric spark spectrum there appear six double lines, 
lying respectively in the orange red, the yellow, the 
greenish-yellow, the green, the greenish blue, and the 
violet In the solar spectrum all these six double lines . 
are represented by black lines In the spectrum of the 
electric arc may be recognized the six double lines, but 
1n the intense white light of the poles merely the flame 
spectrum with its double yellow line 

The results of his investigation Stas describes in a 
discourse entitled “ De la Nature de la Lumière Solaire,” 
delivered in 1891 Fiom the coincidence of the lines of 
the metals as recognized in the spark-spectrum with 
Frauenhofer’s daik lines in the splar spectrum, Stas ing 
ferred that the heat and light of the chromosphere were 
produced by disruptive discharges 

The daily hfe of Stas was by no means devoid of 
troubles Posts of honour, indeed, were showered upon 
him both ın his own country and abroad He was Vice- 
President of the Belgian Sanitary Council, technical 
assessor of the National Bank, a perpetual member of 
the Council of Administretors of the University of Brus- 
sels, a member of the Statistical Bureau, President of the 
Belgian Academy of Sciences, Honorary Fellow o&tpe 
Royal Society (which conferred on him the Davy Medal), 
Corresponding Member ef the French Academy of 
Sciences, and of the majofyy of the more distinguished 
Acgdemies and scientific Societies So far back as 1873, 
he was elected an honorary member of the German 
Chemical Socigty He was also a Gran# Officer of the 
Belgian Order of Leopold ang of the French Legion of 
Honour, as well as a kmght of many orders througifout 
Europe 

His earliest remunerative position. was that of Pro- 
fessor of Chemistry at the Military Schgol of Brussels, a 
post he successfully filledefor more than a quarter of a 
century e So paltry was the salary attached to this office 
tha he finally petitiongd Government for an increase 
His Yéquest was franted, but m a fashion worse than 
refusal He was vbted an additional salary of 200 francs 
—a sum fe naturally disdayed to accept oon after he 
sufféreg from an affection of the larynx, which put an 
end go the delivery of lectures He was compelled to 
tender hfs resignation, but as hefhad ngt completed the 
thirty years of service? extgted by law,he missed his 
pensiog Fiom this plight he was resqued by the offer 
of a post in connectibn with the Mint (Commissaire des 
Monnaies) The respite ffom trouble was brief A syn- 
dicate of speculative capitalists p to the Govern- 
mest to coin an enormous sum oí francs* Whth the full 
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» concurrence ofethe Minister of Finance, Stas resolutely 
iesisted a scheme he considered dangerous to the in- 
terests of the nation ‘Wigh a change of Ministry the 
proposedemeasure was ‘carried — Stas"forthwith resigned 
his post in the Mint, preferiing to sacrifice emolument 
rathérethan countegance a step whith he knew to be 
detrimental * . 

Stas not unfrequefitly engaged in tasks which appeal 
more directly to the poptilar mind than the determination 
of atom&c Weights Jn 1850, Belgium was thrown into 
excitement by a poisoning case not less sensational than 
that of Palmer fn ounown country It has been said of 
Belgium that,t iseless permissible to knock down an 
ouvrier than to murder a nobleman <A Count Bocarme 
had poisoned his brotheg-in-law Had the crime in 
question been committed by one of the Zeof/e, 1t might, 

, if not condoned, have been inquired into in a somewhat 
perfunctory manner ut as the only man to whom 
suspicion poyited was an aristocrat, a searching inves- 
tigation was demanded by an indignant public The 
chemical investigatio? conducted by Stas was performed 

ein a masterly manner The unerring chemist not only 
detected pilotne poison but also the Exact quantity 
which had been administered. The guilt of Count 
Bocarme was much more satisfactorily established than 
that of Palmer in the Rugeley case 

With characteristic thoroughness Stas was not satisfied 
with the mere detection and quantitative determination 
of nicotine He elaborated a general method for the 
recognition of organic poisons in chemico-legal inves- 
tigations Hus method of detection, revised and perfected 
by Julius Otto, is still ın general use among toxicologists, 
under the name of the Stas-Otto process 

At the London International Exhibition. of 1862, to 
Stas was intrusted the report on the industry of oils and 
fats The question was discussed whether the old method 
of saponification by means of alkalies or the recently 1n- 
vented acid saponification was to be preferred The ex- 
periments of Stas demonstrated not only the superiority 
of the acid process from an economical point of view, 
but supplied the industrial world with the working details 
of a method still followed by the manufacturers of 
stearine candles 

At the initial meeting of theeInternational Committee 
of Weights and Measures hefd at Paris in 1875, Stas 
appeared as the Belgian representative, and took a very 
active part in its labours From 1877 to 1879 he was 
associated partly with H Steg Claire Deville, and partly 
with C J Broch in the selectgon of the metals to be used 
as standards or prototypes for weights and measures 
The alloy selecteg consisted of 90 per cent of platinum, 
and 10 per c&mt of iridium The reposts are rich in 
important observations on ghe properties of the platinum 
mefals Unfortunately they have been published, so far 
as the writer 1s aware, only in the Procós-Verbaux du 
Comité International des Poids et Mesures, documents 
not readily accesgible The results have stil] to find theig 
way into the text-books and metallurgical manuals 

But other labours of the illustrious Belgian echegnist 
have still to be unearthed At the request of hts Qoyern- 
ment he carned out important researches on metallic 
alloys for the manufaeture of heavy arfillery *His copious 
reports are Said to be burwd in the archives of the 
Belgian War Department -° 

In one quarter only did Stas encounter il will, Hewås 
a champion of the freedom of research ,and of the 1f- 
dependence of ,the Universgnes,® Hence he°came into 
frequent collision with the “clerical party," waich in 
Belgium plays a rőle similar to that*of the ethicists and 
self-constituted “ anti- ’ Soctefies in Britaine 

On January 1, 1891, at the King's New Yearereceptior® 
he courageouslf reminded the Ministry of the resect 
which a Govgnment owes to sciences We regret we hav 
not met with the text of this discourse, which would be 
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worth reproduction in England — The insulting replies to 
the bold utterance of Stas were drowned in the loug and 
general approval of the country * 

It ıs pleasant to add that the persbnal chara&ter of Stas 
was in harmony with his scientific pre-emynence e 
was a man of whom it could be said, “ Nihil tetigi quod 
ndh ornavit" I: was one of his great distinctions that, 
unlike many illustrious men of science, he was not folfowed 
to the grave by the ghosts of dead theories è 


NOTES 


. 

MEN of science were glad to see that the hst of those on 
whom birthday honours were conferred included Dr John 
Evans, who has become a KC B , Mr W T Thiselton 
Dyer, who has been madea C IE , and Mr H H Howorth, 
who has been madea K CI E 


THE annual visitation of the Royal Observatory at Greenwich 
will take place on Saturday, June 4 


THE Secretary of the British Association Committee. for 
arranging for the occupation of a table at the laboratory of the 
Manne Biological Assogiation, at Plymouth, requests us to 
announce that applications for the use of the table during the 
present summer should be addressed to him (Mr S F. Harmer, 
King’s College, Cambridge) not later than Friday, June 10 


Mr WALTER GARSTANG, M A , Berkeley Fellow of the 
Owens College, Manchester, and formerly assistant to the 
Director of the Marine Biological Association, has been 
appointed to a naturalist’s post upon the staff of the Marine 
Biological Association at Plymouth, and will have chaige of the 
dredging and collecting operations conducted at the station 


IN the fifth Annual Report of the Liverpool Marine Biology 
Committee (December 1891), Prof Herdman suggested that the 
marine biological station might with advantage be changed from 
Puffin Island to some more easily accessible part of the district, 
where a fresh area could be investigated After a careful con- 
sideration of several sites, the Committee decided upon Port Erin, 
at the south end of the Isle of Man, and a suitable building for a 
marine laboratory, of three rooms, has now been erected, on the 
beach immediately below the Bellevue Hotel, from plans pre- 
pared by Prof Herdmaa This laboratory being ready for 
workers, and a number of members of the Liverpool Biological 
and other scientific societies, and also of the Isle of Man Natural 
History and Antiquarian Society, having expressed an mt@rest 
1n the progress of the undertaking, the Committee have resolved 
to maugurate the station by a formal opening on Saturday, ° 
June 4 The Lieutenant-Governor of the Island, Mr Spencer 
Walpole, has consented to perform the ceremony, and His 
Excellency, and the Bishop of Sodor hd Man, have accepted 


the invitation of the Committee to be present at a &incheon to 7 


be given at the Bellevue Hotel on the occasion ° 
. . e . e 

THE Puffin Island Beological Station has been "taken over by 
several members of the staffeof the University College of, North 
Wales, Bangor, and will $e worked henceforth nf connettion 
with that College Dr. Philips, Whute, the lecturer on zoology, | 
has been appointed director of the station The island ıs 1n full 
view of, and within easy reach of, the College g@Uheetation,, as 
formerly§ will be entuely gppofted by voluntary contributions 


e 
THE Manne Biologicg!® Lghpratcry at W8od’s "gor," Massa- 


e echusettg evil be open for investegators from Jur 1 to August 


*30. The gemand for tables atethe laboratoryghae bgen so great e 
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that the trustees decided some time ago to enlarge the building, 
and a spacioifs new wing will be ready for use on July £ Various 
courses Of instructiga im fzoology, botany, and microscopical 
technique will be given, aSusual, during the season Lectures 
on special subjects will also be delivered by members of the 
staff * 
. 

TH annual conversazzone of the Society of Arts will take 
place # the South Kensington Museum on Wednesday evening, 
June 29 


THE German Anthropological Society will hold its general 
meeting this year at Ulm, beginning work on July 31, Arrange- 
ments have been made for some very pleasant excursions in the 


neighbourhood 
. 


MAJOR-GENERAL NOBLE, R A , died on Tuesday, May 17, 
1m his fifty-eighth year He was well known, not only as the 
author of books on military subjects, but as the mventor of 
various scientific instruments connected with the manufacture 
of guns and gunpowder, 


THE University of Heidelberg has conferred the degiee of 
Doctor of Natural Philosophy, Aoxorzs cassé, on the well- 
known entomologist, Baron Osten Sacker 


THe beautiful illustrations contained in the Black and 
White Hand-book to the Royal Academy and New Gallery 
pictures are sure to be welcomed by those who have not already 
seen them, while to those who have visited these Galleries 
good reproductions of them will not be amiss The different 
coloured tints given to the pictures produce a pleasant variety 
of impression, while the fidelity to the orginal details, which 
is the chief feature of photographic processes, 1s here thoroughly 
maintained Not only the pictures, but the specimens of 
sculpture, are reproduced in the same way, the results being 
equally successful, As an introduction to the volume, a brief 
but interesting account 1s given of the Royal Academy, together 
with illustrated biographies of the present Academicians and 
Associates 


PARTI of Mr G J Romanes’s treatise, ‘‘ Darwin and after 
Darwin,” was published a day or two ago by Messrs Long- 
mans, Green, and Co It deals in a critical manner with the 
distinctively Darwinian theory, or the evidences of evolution as 
a fact, and of natural selection (withesexual selection) as a 
method Itis copiously illustrated, for the most part with original 
woodcuts, and runs to 459 pages We gather fiom the preface 
that Part II is to teat in a similar spirit of ‘ Post-Dar- 
wman Theories” (heredity, utility, isolation, physiological 
seléction, &c ), and understand that it will probably be 1eady 
for publitation in the autumn season 


ON April 29, Mauritius, was visited by the most terrible 
hurricane that,is known to have ever devastated the island 
according to the official telegram from the Acting Governor to 
the Secretary of State for the Colenies, one-third of PorgLouis 
was destroyed ‘She Royal College, twenty-four “churches ande 
chapels, and foany sugar-wills in the gountry were completely 
wreckede Thews were ovér 600 deaths, in Port Louis , over 
300 deaths in the country and over qpoo'wounded ‘In Port 
Lotus district," the telegram continued, ‘returns incomplete , 
probably same amount No loss among the military — Esti- 
ated" Teduction of crop “one half Destruction to property 
enormous® No fammegapprehended “All relief measures 
taken Refef cSmmittee appointed, *Bapic alla$ed Order 
and quiet regny jut, 1g presence - th8usands of hopeles¢ 


people, Pony assistance urgently, needed" A public Syb-" 
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scription in aid of the sufferers ya at ofice epened by the 
Lord Mayor It ıs to be hoped that the Observatoiy at 
Mauritius has been spared It was fence that ‘Dr Meldrum 
announced that at Matntius the hurrifanes and wrecks varied 
with the sun spots We have again a maximum of sun-sppts 
and unprecedented : devastation ‘e, . 
se 

THE National Home Reading Society will hold two summer 
assemblies this year, one at Weston-super-Mare, thg other at 
Bowness The former will last from Ju® 25 to July 2, the 
latter from June 27 to July 2 At both meeting#science will be 
well represented among the subjects ofSstady ,^t Weston- 
super-Mare, Prof Lloyd Morgan will lecture on ‘ The Physical 
History of the Mendip Hills," Sir Robert Ball on ** How came 
the Great Ice Age?", Dr Dalinger on “Ants a Study of 
Sociology and Politics among Insects," Dr C W Kimmins on 
** Flowers and their Insect Visitors," eMr A, W Clayden on 
** Geological Strucgire and the Formation of Scenery." At 
Bowness, Mr J E Marr and Mr G Massee wil give 
geological and botanical lectures, but the chief work of the 
classes ın geology and botany will be done in thé course of 
excursions to the places of scientificinterest in the Lake District 
Both assemblies are likely to be of great service to all who 
attend them 


Mr GEORGE FORBES arrived on May 6 at the Niagara Falls 
in company with the executive officers of the Cataract Con- 
struction Company He ıs acting as the Company's adviser m 
connection with the plans he submitted to them in 1890 for the 
transmission of electrical power from the Falls to Buffalo 
When the Company appointed a commission of Sir William 
Thomson, Mascagt, Colonel Turrettim, and others to examine the 
plans, Mr Forbes gave them as his magure opinion the assur- 
ance that they must use alternating currents, and for motors 
either the ordinary alternator, as first used by Wilde, or the 
rotating field (Drehstrom), as then used by Tesla, which Mr 
Forbes had tested at Pittsburg These alternating currents 
to be used with transformers for lighting, and coupled to motors 
as descnbed for general power, but for electric tramways and 
some other purposes the altergating motors were to drive con- 
tinuous current dynamos These plans were not approved by 
the commission, and a resolution was nearly passed saying Ute 
alternaung currents could not be used fo: the purpose "There" 
was only one dissentient voice, but in the end no resolution was 
passed — Turrettint and Mascart gre now both converted, and 
Mr. Fdibes's plans have been adopted. 


. 

MUCH interest has been jexcited m PhiladelplWfa by a loan 
collection of objects used in worshipg exhibited in the Museum 
of Archæology of the University of Pennsylvania Most of the 
leading religions of the world are represented in the collection. 
The objects are arranged ın accordance witf the plan adopted at 
the Gumet Museum, Paris, and the managers hfe tried to make 
up for gaps by notes in the catalogue, which 1s a closely printed 
octavo of M4 pages One reguit of the exhibition has been that 
1t has brought to light many objects of scientific importance, the 
significance and value of which were not sformerly, Known by 
the postgsscre e 


MR jomy, H CookE has made é valuable addition to 
the Museum” of thee Malta University The Mediterranean 
Naturalhsi® describes the git as @ suite of the «Maltese fossil 
Echinoide®, similar to thoge that have lately befn presented by 
the same gentleman to the British Museum and to the University 
of Reem » . 

. ° . 

. > vitéxi us the May number “of the Mediterranean 

Waturahst, speakyng bf the colpurs of the waters & the Medi- 
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*terranean, says they gary @nsiderably at different seasofts of the 


year and in different localitie? During storms and boisterous 
weather the se assumes @ deep green and sometimes a brownish 
tint, but yhen calm and wndlsturbed ıt 1s ef a bright, deep blue 

In the Bosphorus, and among the islands of the Archipelago, the 
watfrgs of varying taats, 1n some places Bemg of a liquid blue 
graduating into a brighter green, and 1n others @ssuming a blue 
so deep in its intensity as to almost approach a purple 


MR, K @EKI¥YA AND MR F Omori contribute to the new 
volume of the Transactions of the Seismological Society of 
Japan a most careful paper presenting 2 comparison of earth- 
quake measurement® made ina pit and on the surface ground 
It is geneially thought that the eaithquake motion ıs constder- 
ably less in a pit than on theesurface The conclusion of these 
inquireis 1s that for small earthquakes there 1s no practical 
difference between the surface and underground observations 
For the principal undulatfons of severe earthquakes a difference 
may exist, bit not to any marked degree , Dut for small quick 
vibrations the differenceis considerable Though the calculation 
for the mpples may be only approximate, their maximum 
velocities and maximum accelerations are found to be very great, 
and, in fact, many times greater than those for the principal 
undulations Thus, if these ripples are really in great part 
smoothed away 1n the pit, it 1s very likely that in the case of 
very severe earthquakes there might be less destructive action in 
deep pits than on the free surface 


THE weather during the past week has been less settled 
generally than for some time past, although for the most part it 
was fine and dry over the south and east of England The dis- 
tribution of atmospheric pressure was favourable to a westerly 
type of wind, the barometer being highest over the south of our 
islands, and lowest ovey Scotland An anticyclone was situated 
over France and Spain throughout the period, and the southern 
portion of England came greatly under itsinfluence Several 
depressions reached the northern parts of the kingdom from the 
Atlantic, and caused strong winds and gales at some places 
The rainfall was considerable in the north and west, amounting 
to one inch at Stornoway on Monday, but slight in other parts 
Bnght sunshine was less prevalent, the Meteorological Office 
report for the week ended the 24t shows that ıt was below the 
avgrage in all districts except the Channel Islands A thick fog 
occurred over the south of England and parts of the Channel 
on Sunday, Temperatures have been rather high recently, the 
maxima reaching 70° and upwards, in places, since Sunday 


Tue Weather Bureau of Washington, U S , has issued, ‘under 
the utle of ** Xjeiforological Work for Agricultural Institutions," 
a pamphlet containing suggestions as to observations and in- 
v@tigations regarding the relations of climate to agriculture 
which may with advantage be undertaken at stations situated 1n 
agricultural districts, es distinct. from the work carried on at 
obseivatories an& stations established in towns These sgg- 
gestions are equally useful for “observers in any country , we 
therefore draw attention to some of the points Weferred to 
(1) Problems of temperature, Sich es the differtnefs. that 
occur m qüiescent ay, between places shat are,close together 
These differ&aces depend on solar and terrestrial radiation, the 
covering of the soil, &c The subject of protection from frosts 
also deserves further study (2) Moisture in the air, espectally 
measurements ofgevaporation, both from a, water surface ind 
from different kinds of soil Fhe tfansprration of plaats should 
also be measur&d, in such a way that the evaporatien from a 
plant can be compared with the precipitation over the surface 
occupied by the plang (3) Condensation and precipitation of 
moisture An gccurate record of the amount of'dew is much 
wanted , at present, no “observations gre reg@larly made eA, 
drosometer Bs. however, been,recently @gngtructed by Kape 
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peller, of Vienna , it 1s described in the AZzteorBlogische Zeit- 
"schrift of March last, and 1s said to give good resglts Snow 
presents many features of interest, such as its density, end «he 
relation of the character of the flake to tif character of the 
weather at the time of the fall The dgnsity of fog, also, 
should be recorded on some uniform plan, such ‘as the, distance 
at which a slender pole can be seen The average size and 
usual forms of hai-stones should also be recorded — (4) Local 
weather predictions, independent of the daily weather charts, 
should be carefully studied The special study of thunder- 
storms and other local disturbances will result 1n enabling them 
to be predicted several hours in advance Systematic observa- 
tion with the rain-band spectroscope should algo be made. 
These are but a few of the questions raised in Prof. Harrington’s 
interesting memoir, 


WE have received from the Director of the Batavia Observatory 
(1) rainfall observations in the East Indian Archipelago, and (2) 
observations made at the Magnetical and Meteorological 
Observatory, Batavia, both for the year 1890 The daily and 
monthly 1ainfall values are given for 193 stations, together with 
the mean values, calculated from five or more years for 171 
stations The summaries show that the rainfall which accom- 
panied the eastern monsoon was copious over the whole area, 
and that both in the years 1889 and 1890 he amount during 
the months of May to September was abrormally high 1n the 
eastern parts of the archipelago, In addition to the hourly 
meteorological observations for 1890, results for twenty-five 
years, 1866-90, are published in this volume Dr Van der 
Stok considers the fact proved beyond doubt that at Batavia the 
moon has an appreciable influence on the number of thunder- 
storms The cloud curve also shows an increase of cloudiness 
as the moon rises above the horizon After the moon has set, 
the cloudiness does not decrease at a continuous rate, but ap- 
parently remains constant 


WE have received the January number of the Rensta do 
Observato: 10, which is a monthly publication of the Observatory 
of Kiode Janeiro. ‘This pamphlet, which, by the way, 1s an 
index number, contains in tabulated form all the meteorological 
observations made during that month at the several places from 
which regular observations can be obtained The tables show 
the daily as well as the hourly 1educed readings. 


THE Technological Museum of Sydney was taken over by th 
Department of Public Instruction on January 1, 1890. In hug 
first annual report, just received, Mi J H Maiden, the 
Curator, says the public have shown their appreciation of the 
usefulness of the Museum by presenting itewith a large number 
of objects, many of which are of greatevalue The authorities 
of the Museum have done excellent service ®y supplying 
lecturers with specimens, diagrams, and apparatus for illus- 
trative purposes, and by answering questions sent to them by 
public school teachers—chiefly in country districts—on such 
matters as the naming of mineials and plants Technological 
museums have been, or fre being, formed ın all those towns in 
New South Wales which already possess techSical collegese 
Mr Maden saysthat the matger has been taken up warmly in 
gountry distric, and that the formation of leca collections 4s 
felt to fill up an important gap ın the arrangementsefor technical 
education in the colony | A flourishing scientificgocie® et West 
Maitland offered its val@{ble collection of natural history speci- 
mens to the Department of Public Instruction on. condition that 
suitable accommodateon should be found for them, and facilites 
given,to the members for gccess t@ them 9 Tie spefimenseg 
having been acceptedby the Minmister*on these terns, they 
form a valuabie addition to the West ‘Maitland "Teahnologzical 
Museum, constituting $ na$ulal hisfbry ‘sidek’ tost As local 


stienfific societies are alway? likely to be u:efel in securing 
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specimens for I$cal museums, and ın concentrating the scientific 
activity of a elistrkt to the advantage of the local technical 
college, affd of the district m general, Messrs Sach and Ross, 
the resident science masters at Goulburn and Bathurst respec- 
tively? have formed sq@entific socteties in their respective cities 
These societies have already a good number of members who 
meet regularly for the discussion of scientific questions, and they 
seem to Mr Maiden to give promise of much usefulness 


Ar the meeting of the Linnean Society of New South Wales 
on March 30, Mr R Etheridge, Jun, 1ead a paper on, and 
exhibited, a very peculiar form of ‘‘womerah ” It is from an 
unknown locality, but its history 1s partially known, and a clue 
is furnished by three very similar weapons in the Macleay 
Collection from Poit Darwin Itis lath-like in form, shghtly 
cuived in outline, and altogether a remarkable implement, very 


unlike anything, to the authors knowledge, previously 
described 
Dr G T STEVENS publishes in Sezence of May 6 an 


interesting preliminary uote on the relations of the motor 
muscles of the eyes to certain facial expressions He has for 
some years closely observed the anomalies of the muscles which 
govern the movements of the eyes, and has been struck by the 
fact that remarkable changes often follow the modification of the 
conditions of these muscles This led hifh not only to regard 
such facial changes with greater care, but to bring to the subject 
the aid of photography, by means of which alone the expressions 
could be accurately registered Photographic portraits giving 
a direct front view of more than two thousand persons have thus 
been made In each case a record, as full as he has been able to 
obtain, of the state of the eye muscles has been made, and in the 
majority of cases careful observations have been repeated many 
times during some weeks or months Photographs have been 
taken at various stages of modification of these muscles, so that 
a comparative study of the face unde: varying conditions of the 
eye muscles has been rendered possible The iesult of the 
investigation has been to demonstiate that ‘‘ certain well-defined 
types of facial expression are not only associated with, but are 
dependent upon, certam relative tensions of the oculo-motor 
muscles " The object of his paper ıs to present the general 
characteristics of some of the most typical forms of expression 
which have their origin in efforts to adjust the eyes 


THE first part of a paper on the development of American 
armour-plate, by Mr F Lynwood Garrison, appears in the 
May number of the Journal of the Frankfin Institute It was 
the author's original intgntion to present in the form of a report 
the results of the 1ecent grmour-plate trials at Indian Head 
As, howéver, these trials have been described in an excellent 
report by the Chief of the Bureau of Ordance of the US 
Navy, Mr Garrison has preferred to give a sketch of the develop- 
ment of armour-plate, combining with this the more important 
details of the official report He writes from the standpoint of 
the metallurgist rather than hat of the wilitary engineer At 
present great int@rest 1s centred upon the tse of the complex 
steel alloys and tfe method» adopted to harden them, and it 1s 
to tbese subjectsemore particulasly that he calls attention ®The 
detailed methogs of producing such alloys as well as the several 
methods is quenching anf, tempering earmour-plate are kept 
secret by steel mfhufacturers , but the reylis are made public 
at the trials, and **the possible dedy@ions to be made there- 
from,” says Mr Garrison, **are patent to everyeobserving and 
thinking, engineer "e The (act that he has Shad exceptionally 
good opportunities of making such Sbserygtions is a suffictent 


reason foi the pubjjcation ef his yews e . 
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1are metal, discovered at Elaterinosldv, 1s now worked with great 
energy, and 20,c00 pouds (320,000 kilogifmmes) of pyre mercury 
aie obtained The entfre demand Tor the metal in Réssia is 
supphed from this source, and a surplus of 14,000 pouds 
(224,coo lilogrammes) 4s exported Durmg the past gear 
mercury was disfovered in the district Qf, Daghestan, in the 
Caucasus, and it ıs expected that the discovery will lead to the 
growth of a profitable industry in that region eà 


e 

THE vine industry ın Bashahr, in the Punjibg was formerly 
of great importance, but of late years itehas declined in con- 
sequence of the old trees having been attacked By a disease 
Mr, Coldstieam, the Debuty Commissioner of Simla, proposes 
to revive the industry, if possible, and’ has secured a large num- 
ber of cuttings for the State 


Tur Pioneer Mau (Allahabad) of May 5 says that locust 
swarms are repoited érom the frontier, and that stragglers have 
been observed agam passing over Lahore It is thought that 
they have chosen a bad time, as the district is full of the 
migratory hosts of sfarlings which come at this seas8n of the 
year to feed upon wild mulberries, and few of the stragglers are 
likely to ‘run the gauntlet ” successfully 


THE additions to the Zoological Society’s Gaidens during the 
past week include a Bonnet Monkey (Afacacus sinicus 9 ) from 
India, presented by Mr M McPherson, a Crested Porcupme 
(Hystrix cristatus) from Africa, presented by Mr J Bullock, 
a Common Pea-fowl (Pazo cristatus) from India, presented by 
Colonel Bagot Chester , two Yellow-bellied Toads (Bosibinator 
bombrnus), European, presented by Mr A M  Ansler, two 
Black Bears {Usus americanus) from Noith America, de- 
posited , a Japanefe Deer (Cervus ssa. §) , a Bennett’s Wallaby 
(Halmaturus bennetti 9) , two Himalayan Monauls (Lopho- 
phorus wnpeyanus), two Greater Black-backed Gulls (Larus 
marinus) bred in the Gardens 








OUR ASTRONOMICAL COLUMN 


PARIS OBSERVATORY REPORT —The annual report on the 
state of the Paris Observatory fof the year 1891, presented by, 
Admiral Mouchez, shows that a considerable amount of work, as 


in former years, has been accomplished during the past year@m™e 


After mentioning briefly some of the last reports that have been 
communicated by those who are uedertaking the work of photo- 
graphically charting the heavens, fig gives a 7ésumé of the reso- 
lutions that have been adopted during the session of 1891 In 
the table showing the zones allotted to the different Observatories, 
that given to Greenwich lies between declinations gt 90? and 
+ 65°, and that to Oxford between + 31° and + 25°, the number 
of plates for each zone being 1149 afd 1180 respectively, Ag 
résumé of the meridional observations for the year informs us 
that no less than 19,458 observations were made, while those 
of the planets amounted to 570 M Paul Henry, M Wolf, and 
M Deslandres, have all been busily engaged 1n their respective 
sections, their work having been previously mentioned in 
these columns? The second volume of the catalogue and the 
second vappe ef the observed positions (6h to 12h ) have been 
completed’ and published®, while Part IIX (12h to 18h )1s 
still in preparatigow — Thé? observations for 1884 are now quite 
finished, and those for 1885 will be ready by the edd of this 
year The verification of the reduction of the observations made 
m 1884-86 fr the formation of a catalogue of twenty-four stars 
very ngar*the Pole has already been commenced, and should, 
when completed, form a mogt important volute The mdi- 
vidual works that have been published from time to time are 
also referre@ to here The meteorological obs@rvations and 
time service have been continued as usual 


e 
SVARS WITY REMARKABLE SPECTRA —No 3090 of the 
Asti onomuische Nachrigite contams a list of starsewith remark- 
alje epectra, contifued from a former number (3023) of the 
segne periodical, and communicated by T E Espin The num- 
: 3 E» . f 
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objects included ın the general agtalogue All tHe pjages derived 
from the measures are referred to the epoch 1860 of Ls general 
catalogíe, while the numbers used fh all cdses are those of 
Dreyer's &eneral catalogue " 

During this survey, several new nebula were fou d? although 
no attempt was made to search for new obfects The following 
hist includes some of these, together with some af the deubtful 
nebula — e% e * o 

No 707--R A. rh 44 318, Decl —9? 1280 In the 
immediate vifinity of this a new nebula was founf, RA th 
43m 31s, Decl —9? 13^4 

No 874—R A 2h 9m 43s, Decl —23*50'5 No nebula 
found near this plage, ^ Probably a faint star hti been seefi, as 


many are ned this position ô 
No g4 —RA zh 21m 30os,*Decdl -11° 27/2 Nec 
. NO. 1178, vor. 46] "**. 
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ber of spectra described here 1s no less than 121, and the stat | this position are three fainter nebule, two ofewhich have been 
places have ajl been brought up to the year 1900 e | observed before, but one quitenew The places for these three 
are Neb (a) (new) 2h 22m 05s, Decl "11?97' o , Neb (b 
COMET 1892 SWIFIdMARCHÓ).—The ephemeris of this comet | 2h 22m 23 55,— I1? 28' 1, and Neb (c) 2h gei Oyy Aa 
for this week 1s as follows — š -11°27 6 M d 
$82 RA Decl log 4 log x Br No 988 —R A ah 28m 34s, Decl -97579 Mo sug- 
Mess o 4 estion of any nebulosity about this stareafter very careful 
* May 27 23 43 17 +35 306 * E E d * 
s scrutiny . 
2 15 gi 3 aa D et Od *! Barnard —R A sh 14m 33s, Decl + 3° 20 7 e In sweep- 
ing for this double nebula, another nebula was found in the 
30 50 1e 36521 immediate vicinity, RA sh 14m 40s, Decl + 3° IQ 4 - 
. si pP 37 162 No 1988 —R A sh 29m 4s, Decl -21^7/7 Not the 
of a 37 399 8 8 least trace of nebulosity here Dreyer stated that Tempel 
2 @ 564 39 32 OIŠZI 01429 03 pointed out that supposed nebula was only a false image of the 
The brightgess aè tfe time of discovery 1s taken as umty star New observation endorses this view 
On the 30th the comet will lie in the prolongation of the line No 7447 —R A 22h 53m 6s, Decl ~16° 16'7 This 
Jomung v and 0 Andromede, being about twice the distance | object certainly does not exist 
from @as 18 ¢ M No 1086 —Near this nebula are two others— 
LicHr VARIATIONS OF Y CyGni —In Asti onomesche Nach- Neb I zh 40m 495 , Decl + 40° 28' 5 
rechten, No 3091, Fgof Dunér discusses the results of his Neb II 2h 41m 12s, Decl + 40° 28' 6 
observations, made during the interval April 1891 to April 1892, 
of Y Cygmi, with respect to the cause of the anomalies in the light 
variations The number of minima observed amounted to 
twenty-seven, and onltherr reduction (together with many others), | ANNIVERSARY MEETING OF THE ROYAL 
by grouping ue differences between observation and calculation GEOGRAPHICAL SOCIETY 
i a particular way, the values for the normal deviations were * 
obtained These fours showed that the even and odd epochs “THE anniversary meeting of the Royal Geographical. Society 
deviated on the positive and negative sides respectively , and bl Sn boas ste Wc d ee when the Right Honour- 
from subsequent calculation, m which +z represented constant The foll . ae tha h rant Duff was re-elected President 
deviation of the even from the odd minima, the numerical value h e € owing "eH ave taken place amongst members of 
of z was found not to be constant, but a slowly-mmcreasing TR A ere "d enry Rawlinson and Mr Clements R 
quantity Mr Yendell who has previously considered this | ¢ TE ede k G ‘lds appomléd Vice-Presiden's 10 ue room of 
question, explained the possibility of representing such differ- rd regener 29 he C oe aE Beauchamp i ike both of 
ences by a periodical function, but Prof Dunér, assuming a waom ed For 9nd S -ouncis, la PEH Lc d being 
systematic difference between the even and odd epochs, explains S RE I et eae in place of the late Lord Arthur 
them otherwise—'* that the star Y Cygni consists of two equally usse. n addition to the Councillors who have been elected 
large and bright components, which evolve Around their com- Vice-Presidents, the following have retired by rotation —Sir 
mon centre of gravity in an elliptic orbit wigh a period of revo- et Boven, Dr 5 i Cust, Sır Alfred Dent, the Duke 
lution of 2d 23h 54m 44s , the perihehon passages occurring | 2 Fy ore eneral Maclagan TIu their place Lieut -Colonel 
between the even fra the odd epochs " If the value of z be C Dalton, Sır Arthur Hodgson, Mr John Murray (the 
found to be real, and not as at present only suspected, we might pubhsher), Mr E S Ravenne Sır Rawson Rawson, and 
suppose ‘‘a third body, dark or only slightly luminous, which 2e th PEN E he R, M dals for the E. 
should cause a perturbation 1n the position of the lines of apsides, of Geouimahical Sex hid iut Duce Wete jener ihe 
F 
usd we recognize in the planets and satellites of our solar Founders M ed al ber e g given to Dr Alfie d Rossel Wallace in re 
; cognition of the high geographical value of his great works, 
th J eae AE A rot paner gwes an ephemeris tor “The Geographical Distribution of Animals," *‘ Island Life,” and 
tlie latest observations these tunes may be probably half an hour _ The Malay Archipelago,” and tis further claun for distinc 
* too late fa tion as co-discoverer with Darwin of the theory of natural 
selection The Patron’s Medal was presented to Mr Edward 
nd Epoch Minimum d Rom Whymper for the results of his jouiney m 1879-80, recorded n 
2 his work, ‘‘ Travels among the Great Andes of the Equator,’ 
eer 1892 y E 2 2 London, 1892, 2 vols, besides a volume on the aneroid 
1381 e August 8 7 46 barometer The Murchison Grant foi 1892 went to Mr 
1401 September 7 6 $2 Robert Swan, surveybr and geologist, who accompanied Mr 
1421 e October 7 5 58 Bent in his expedijion to Mashonaland, making a careful route- 
t44 November 6 5 '5 map of the country traversed down to the East Coast at Beira , 
1461 December 6 4 12 the Back Grant to the Rev James*Sibree, for his many years’ 
* work on the geography and bibliography of Madagascar, the 
NEBUL —The Monthly Notices for April contain some notes | Cuthbert Peek Grant to Mr Charles W Campbell, for, his 
on observations of nebule made by Mr Burnham with the | important journeys in Korea , and the Gill Memorial to Mr G 
36-inch refractor 8f the Lick Observatory The work was | H Garrett, for important geographical work done during the 
undertaken Hy him during the months of Septembew and | past fifteen years in Sierra Leone Mr Mackinder and Mr 
October, 1891, m order to five fuller details concerning the | Buchanan gave a short account of the Geographical Lectureships 
descriptions, places, and actual existence of seSeral,of these | at Oxford and Cambifüge The scholarships and prizes given 


by the Royal Geographical Society to studfnts in trainyig 
colleges for 1892 were also presented ° 

Tite Presigent delivered the annual address on the pioggess 
of geogiaphy, in the course of which, after réferring to the even- 
ing meetings and to ghe Proceedings for the past year, he 
said — $ e . 

‘Waith our meetiftgs all Fellows of the Society who live 
in London, and with Bur Proceedings all Fellows of,the 
Society, may be taken to be more or less familiar, but our 
Fellows by their contributions do a gregt @eal more for 
thew science than to mak@it possible go hold meetings &nd © 
publish Proceedings® nor does it segm unadvisable to remind 
them, frometgme to tipe, what they are gloingin other ways for 
science and the body poji$c They are awa% [hat an annual 
vowe*of £500 1s taken in &he Estimatfs in Sud of the Society's 
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finances Im return for that ıt 1$ bound to keep open for the 
public at large, and. does keep open, a map collection of greate 
importance’ During the last year some 2500 persons visited 
the map 100m, wuch is in charge, as you all know, of Mr 
Coles, a most competenteoffice: , but if we had more room we 
could be much moge useful We could, for example, store, in 
such a way as*to make it quite easy to 1efer to them, all the 
25 inch Ordnance Survey maps That at present 1s perfectly 
out of the question We should like also, .f we had the space, 
to have a room where any Member of Parliamert or person 
holdeng an official position. could at once be supplied with all 
the information he could desne upon any of the innumerable 
questions where politics and administration. cross the fron'1ers 
of geography 

** Another of our duties is to collect and keep together a large 
collection of books, maps, diagrams, photographs, and other 
helps to earth-knowledge Of the first of these we have 
about 40,000, valued at not less than £10,000 Of the second 
and third, about 50,000 maps anó charts anc 7000 atlases , and 
of the fourth about 4oco copies, together valued at about 
£8000 We keep, too, a stock of instiuments, which we lend 
from time to time to travellers who satisfy us that they can use 
them, £60 worth of these have been lent to Government 
officials since 1888 A further departmen of our activity 1s 
map-making We have recently produced a large-scale map of 
East Central Africa, as well as maps of Persia and Tibet, edited 
respectively by Mr George Curzon and General J T Walker, 
while we are constantly publishing 1n our Proceedings original 
maps which, but for us, would never see the light at all, or, if 
they did, only after an amount of delay which would greatly 
‘umpair their usefulness 

t‘ The same officer who presides so well over our map collec- 
tion renders very useful services to the public by giving instruc- 
tion in surveying and practical astronomy to persons who are 
going into countries the geography of whic is little known 
Forty eight servants of the Government, soldiers, sailors, and 
others, of whom twenty-one were employed on special service 
and boundary commissions, have iecently taken advantage of 
this teaching We receive too as students, at the desire of the 
Colonial Office, all officials who come to us before going out to 
West Africa, and pay half their fees, while our advice and help 
1s always at the disposal of any of the Government Offices 
which desire to consult us on the choice and purchase of 
instruments 

“ Another very important function which our Fellows enable 
the Council to fulfil, ıs the granting of direct subventions to 
intending explorers, and you all hnow what laige sums have 
been given at various times for such purposes Mr Conway, 
a most experienced mountaineei, and a man of lage scientific 
knowledge, started m the beginning of this year to explore the 
glaciers of the Karakorum He received from us £250 towards 
his expenses, and a conditional promise of moie 

**'1 o Mr Pratt, who read at one of the Soctety's meet.ngs a very 
valuable paper on Noith- Western China more than a year ago, 
and who 1s now going through the regfons, first clearly revealed 
to science by Mr Bates in his delightful ** Naturalist on the 
Amazons,” to explofe the still unknown or littie known regions 
in the extensive valley®f that great river, we Fave given a giant 
of £100, amd have lent him instruments 1f ne adds consider- 
ably to geographical knowledge, our contribution may be in- 
creased at a later period We have given a small grant in 
aid ofa proposed inquiry into the Houssa language and people 
To Dr Nansen we have voted £300 The object of his ex- 
pedition, it should be regiembered, 1s not so mach to reach the 
North Pole, as to explore the unknovfn Arctic region This he 
proposes to @ffect, not by following the coast line of Greenland or 
Franz Josef fand, which might be the best plan zf their coast 
gines extende much beyondethe points already, knowm, but to 
reach the edge®f the hitherto untravelled region by the help*of 
the surface*currents which he believeg cross the Polar region from 
Sibema® towagds Greenland . 

** In the beginning of the year we p&blished a circular prepared 
py the Orthographical Committe of the Council upon the 
spelling of geographical names — This was done in pursuance of 
the policy einngunced in the Proceedings fo. 1885, p 535—a 
pdiicy in which we wer® encouraged by observing that the charts 
and meps issued during the last six yrs by the Admiralty and 
War Offece hase copformeddo our veeys, thatgdie Foreign and 
Colonial Offiees have donethe sng, anfi that the Government of 
the Unite States of America hæ adopted a very similae eystem 


A maaa MÀ 


NO *e?76, voL 464 e ° 
e LASS e e * A 
9 o e? . $ 


best interests of the Society by promoung to that position om 
late librarian, Mr Keltie, who was *made at thg same time 
editor of the Society'* publications »The vacancy used by 
this promotion was filled after a very careful consideration by the 
appointment of Dr HeR Mill, who has done much already for 
scientific geogrgphy Our cartographical Yepartment ha? been 
strengthened bythe accession of Mre Darbishire, a highly 
promising pupil of Mr Mackinder's at Oxford, who has also had 
an excellent German training 
“ The Council has requested three genjlemen, well khown to 
the Society, to 1epresent it at one or other of the Congresses to 
be held at Madrid, in the neighbourhgod of Huelva, and at 
Genoa, 1n honour of the fourth centenary@of thg discovery of 
America by Columbus The attention of many I address was 
doubtless called to the Congiess at Berne, where, by the way, 
England ‘ was conspicuous by its absence’ m the Educational 
Section A strong wish was eapressed there that the next 
Congress should meet 1n London, and the necessary steps have 
been taken to comply with that wish @® A committee, of which 
Major Dawin 1s tke head, 1s now engaged in initiating arrange- 
ments for a Geographical Congress to be held in 1895 
** Hardly inferior in importance to tlle duty of assisting well- 
considered exploration and supplying true explorers with an 
audience to applaud their discoveries—a duty laid upon the 
Society by all its past—is the duty laid upon ıt by the necessities 
of the present to assist in the wider diffusion of geographical 
instruction 
“In our attemptsto increase the amount and improve the quality 
of geographical teaching in the country we had to put up with 
some grievous disappointments We began as far back as 1869 
by giving medals to be competed for by the principal English 
schools Two schools, and two only, distinguished themselves 
in the competitions—Dulwich College and Liverpool College 
As to the fourteen others, theless said the better The Society, 
however, had no idea of allowing itself to be beaten by the 
ws inerliæ or laches of individuals Mr Freshfield, one of 
our honorary secretaries, himself an Etonian, was possessed with 
a perfect passion for giving to others the advantages in 
respect of geographical instruction. which he had not enjoyed in 
boyhood Mz Bates, our late excellent assistant secretary, pon- 
dered long, as was his wont, as to whether we ought to throw a 
substant.al portion of our strength into improving education, and 
having come to an affirmative conclusion, took the matter up 
with characteristic energy The Council was of the same mind, 
and ere long ıt was determined— 
‘tr Tosend Mr Keltie to report upon geographical teaching 
at home and abroad A n 
**2 To open, under the auspices of the Society, an Educational 
Exhibition, m which all the best appliances for the teachustief 
geography should be brought together 
“Mr Keltie accordingly commenced his investigations, travel- 
ling very widely while he carritg them into effect Huis Report 
was epublished, and excited much attention ‘Lhe Exhibition 
was open during December 1885 and Janugry 1886, and was 
visited by several thousands of persons interestef in education 
The collection contained in it has been lent to the Teachers’ 
Guild, and 1s now exhibited in fie. museum of that body, in 
Gower Street 
** The movement thus inaugurated resulted 1n various changes 
in our policy We concluded a treaty With the University of 
Gxford 1n 1887, and with Cambridge in 1888, by which it was 
stipulated that we should go shares with each of these learned 
bodies in*paying the salary of a lecturer to teach geography to 
such *gfethdir membegs aSechoose to avail themselves* of his 
services An argument, 1f ıt deserves the name, has some- 
times been .ativanced® to the effect thag we shoufd not teach 
geography att our Universities, ‘because it 1s a gfaphy and not 
a loge! 
¢* Throughout "Germany the question has been settled In 
thet county, as well as in Austriasand elsewhere, professors 
of geography aré lecturiyg, and lecturing®to excellent pur- 
pose, Without anteifering eith@ with the domain of their 
historic™ colleagues on, the one side or th@ir geological col- 
leagues on the othe: Whether it 1s taught or not taught in 
schools and Urfiversities, geogranhy must in the nature of things 
ule the tefritory in which the sciences [elating to organie life, 
from history qowf to the structuresof the Rumblest animate 
thing, meet the seignces which have to do with ing: ganic nature 
@e . 
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** The death of Mr Bates rendered gacant the office of Assistant e 
Secretary, and the Council felt syre that & weuld consult the , 


bd - 


NATURE : 








w- 
Mav 26 1892] 


e 
Call it a ‘graphy,’ dr a ‘logy,’ or a ‘Kunde,’ or what you 


* please, it remains the body of knowledge which has totdo with 


the theatre of fhe activity of man and all things that have life 
We may stuntgand injure the activity of the next generation by 
refusing to teach 1t, but eveptually ıt must obtain the position 
which the greatest of living systematic bOtanists claimed for tt 
in 1886 ‘It must permeate,’ he said, ‘the whole of educa- 
tiofl go the terminagion of the Universmy career, every subject 
taught having a geographical aspect ' .: 

** When, 1n spite of foolish objections, we had sown the seeds 
of what we may hope, haying regard to the slowness with which 
trees ggowsin om English climate, to be vigorous saplings about 
the end of the century and respectable denizens of the forest 
in the year 2090, we turned to the training schools, and con- 
cluded a convention wgth the Education Department, whereby 
we engaged te giv@ certain scholarships and prizes to such of 
their students as were reported by thesInspectors of Schools 
charged with the conduct of the examinations to be worthy of 
those distinctions Then, further, we entered into arrangements 
in 1888, with the directing Delegates of the Oxford University 
Extension Lectures, by which we agreed to give, on certain 
conditions, a yearly grant®f £60, in aid of geographical teaching 
We have ifsolved to set on foot regular courses of geo- 
graphical lectures m London, which will commence probably 
next November, and be given by Mr Mackinder and other 
competent geographers . 

“Our very latest measures for the improvement of geo- 
graphical education have been. — 

**1 To agree to some modifications in the distribution of the 
prizes to the training colleges which the officers of the Education 
Department advised, and which will better promote the object 
which the Society has in view 

“2 To co-operate with the Manchester Geographical Society 
im assisting the governing body of the Victoria University to 
introduce geographical teaching into the curriculum by making 
a substantial grant for that purpose 

“3 To award a travelling scholarship of £t00—our share 
bemg Z50—aíter an exammation held at Oxtord This was 
gamed by a young man, Mr Grundy, who was bound, under 
the conditions prescribed, to travel for at least *hree months in 
one of a number of &istncts from which he might take his 
choice, and communicate the results to us He has selected 
Boeotia, and will, I make no doubt, furnish the Society ere long 
with some valuable information 

** We continue the prizes given at the Oxford and Cambridge 
local examinations, and to the boys of the tramımg ships 
These belong to the same period of our history as the Public 
School medals, but with them we have been more successful 
We are in correspondence with the Scotch Education Depart- 
ntent as to the best method of fgrther encouraging geographical 
study on the other side of the Tweed, where it has long been 

paiatively popular 

*' It seems to me quite certain that this part of our activity will 
fill a larger and larzer space 1n &he thoughts of all of us fora 
long time to come The day will arrive when it will be of 
very little importance Common sense has a way of conquering 
in the end, andgthe proposition that it 1s highly desirable for 
intelligent cMptures inhabiting this planet, to have a good 
genera] notion of the opportunities which it affords them 1s so 
self-evident, that one would think it did not require a veiy 
numerous and powerful Society to urge its general acceptance 
upon the scholastic world 

t‘ Geography and hfstory are relegated to a subordinate place 
ın almost all our&chools which consider themselves to belong 
to the first or second rank, while the utmost prominence is given, 
not to reading the classics, to getting thoroughly hfbued with 
classifal ideas, and to having the enind filled with weagtver of 
good and great the ancient world has bequeathed to us, but 
largely to accomplishments 1n the way of turing out pretty 
pieces of verse or prose, 1n the gncient tongues, whigh bear much 
the same relations to serious intellectual pursuits as dofto the 
proper works and ways of an intelligent dog fhe art of jymping 
thiough a hoop filled with paper, o: that of balanming onehis 
nose a piece offbiscuit till he 1% told th&t iteis ‘paid for’ 
Educators whd have given the best years of theif lives to 
these accomplishments naturally abhog the idea of diftinishing 
their importance, and when they are asked to find a reasonable 
place for history and geography 1n their schools they piteousl 
pomt to their time-tables and say, ‘How are wf to manage 
it? 
the ancieng tongues as a prece of i&gulgr ‘school business x 
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behind tb fiie, and greatly diminish the amouht of time given to 
learning by heart 1n the interest of Latin and Greelscomposition 

eNeither geography nor history will ever obtgin their proper 
position in education until we can get rid of the sufferstition as 
distinguished from the religion of the classi No reffondble 
man who has a competent acquaintagce with the subject can 
tolerate the idea of the classics being neglegted They form a 
most important part, and must always continue to form a most 
ig portant part of literature, and literature ıs for a large class of 
minds a most excellent trainmg For a great many mings, how- 
ever, 1t 1s not an excellent training, and to a considerable pro- 
portion of those susceptible of being trained by it the ancient 
languages present no attractions I maintain that for a great 
many minds geography and history, well and carefully taught, 
would be much mote educative than the two studies which as 
late as tne time at which I took my degree, not quite forty-two 
years ago, almost absolutely monopolized attentien ın Oxford 
and Cambridge Then, too, we must remember that while for 
everybody classics aie mainly educative, and in a much less 
degree instructive, and while mathematics are instructive in a 
high degree only to those who are going into any of the no doubt 
numerous careers for which they are essential, geography and 
history are instiuctive m a very high degree to all, even to 
those to whom they are not educative 

** What I think we as a Society should keep chiefly in view 
1$ to try to have a clear and connected account of the leading 
facts which are known about the theatre of man’s activity, 
together with an intelligent idea of the leading causes which have 
brought those facts about very much more widely extended 
through all ranks than they are now We must keep our aims 
moderate in geographye ‘There are undeniably a few persons to 
whom both geography and history, teach them as you will, are 
thoroughly abhorrent Well, teach the very minimum of them 
to such people A large number of people can be cultivated, 
and very highly cultivated, better through geography and history 
than anything else AH I ask forts, that ın the education of such 
people these two sciences should play a very much larger part 
than they do now — I think thatif we could see some thoroughly 
good hand-book of physical geograpi y and another of political 
and commercial geography made pait of the teaching of all 
secondary schools, and a subject of the leaving examination 
which should be borrowed from Germany, if we continue to 
hold up as we are doing at Oxford, and elsewhere, a very 
high standard of professorial teaching 1n our subject, while we at 
the same time peisist in the other lines of educational activity 
to which I have alluded, we should have done a good deal , but 
it 1s far from improbable that we may ere long see our way to 
giving further stimulus to sound geographical teaching ın various 
parts of the country The Society, however, may be assured 
that we will remember the maxim Festina lente, and not waste 
the resources with which its members supply us in any rash experi- 
ments Geography is rooted 1n the physical sciences, and makes 
each of them uributary to her, while history which 1s not rooted 
1n geography, and which does not learn from geography all it 
has to teach about the existing conditions of man's dwelling- 
place, 1s simply bad histery ” 

The President then referred to the year's exploration Herr 
Merzbacher’s work in the Caucasus, and*Mi Howell's ascent 
of Oræfa Jokull in Iceland, were notifed as the chief moun- 
taineering feats In Asia military exploration Mad gone on 
steadily on the northern frontieis, and the Society was makin: 
effoits to have the 1esults of such work made more accessible 
to the public Lord Lamington's journey in the Shan States, 
Captain Bowers and Di "lhorold's adventurous crossing of 
"libet also opened up new ground, In Afica Mr E A 
Floyer crossed the Egyptian Desert from Assouan to the 
Red Sea, and in thè region of the Great LfÉ&es Captain, 
Lugard, Emin Pasha, Dr Stuhlman, and thé late Father 
Schyns@ have gdded to our Mhowledge The [telians havg 
leen enegetic in gaploring Somalı land, afid the Fiench, 
despite the disaster to M s Crampel, haye not abanfloned then 
efforts to 1each. Lake Chad from thee west Captain “Ggliwey 
and Mr Gillert T Carehave made important discoveries in 
lagos and Benin. Mi Bents well known exploration of 
Zimbabwe, and eMr , Joseph Thomson’s study of Lake 
Bangweola, which ill*heaith sull. prevents him efromg recording, 
are the most important preces ef work fh Sputh frica “o 

The sem -Arctic reftons of Labiadoi and Alasle have 
received much attention an. Ameca, and thene topography 1s 


Manage 1f by the eamiation of rubbifh ePut composition | baag more definitely dictrgnsed o e 


n é«stialia the Elder exped@stion has unfortifhatefy collapsed, 
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after domg mùch good work, but Sir William MacGregor has 
been very active in opening up British New Guinea 

Reference was also made to the progress of the hydto- 
graphic Surveys m different paits of the world 


In the evening the anniversary dinner of the Society took place 
at the Whitehall Roonfs, Hôtel Métropole, and was attended by 
a large gathgring*of Fellows, with many of the leading scientific 
men and members of the Diplomatic Service as guests The 
President occupied the chair A clever speech was dehverdtl by 
Mr eWhymper, ın response to the toast of '*'The Medallists " 
Mr Bryce, Colonel Maurice, Piof Flower, Mr W T. Thiselton 
Dyer, and Mr Norman Lockyer 1esponded to the toast of ‘‘ The 
Allied Sciences and Sister Departments " 





TRANSFORMERS! 


ALTHOUGH transformers are 1n constant use for changing 
alternating currents of electricity from high to low or 
from low to high potential, exact calculations concerning them 
have hitherto been looked upon by scientific men as 1mpossible 
because of the complicated law of magnetization. which must 
subsist ın tron Calculations on the assumption of constant 
magnetic permeability were thought to be worthless, therefore, 
although these were the only ones which could be made 
Certain graphical methods of representing what occurred were, 
however, based upon the constant permeability hypothesis, 
and although such graphical methods could only be useful in 
illustrative work, they were thought to be accurate enough when 
great accuracy was impossible The absence of a theory was 
supplied by vague statements regarding the effects of hysteresis , 
and the cycle of magnetization being supposed to be exactly the 
same, however rapidly performed, and Foucault currents being 
ignored, ıt was possible for any writer to get his literature on 
this subject published and read and commented upon 
Prof Perry has for a long time preached the doctrine that 
the only theory of the transformer that can be carefully worked 


out—namely, that m which hysteresis ıs 1gnored-—ought to be , 


woiked out and compared with experimental results , and he 
insisted that when the known phenomena of magnetic leakage 
and slight saturation and Foucault currents are taken mto 
account, the results of this theory explam all observed experi- 
mental results 

In the present paper he takes up the general case of a trans 
former with many primary and secondary circuits with magnetic 
leakage, Foucault currents, choking coils and condensers in 
series with or in parallel to any or all the circuits He clears 
away much of the old difficulty by proving that, in all calcula- 
tions except that of the idle current suppled to an unloaded 
transformer, 1n all practical cases, exactly the same answers are 
obtamed, to four significant figures or more, whether we assume 
the most complicated of hysteresis cycles or whether we assume 
the very simplest, which ıs that of constant permeability It 1s, 
for example, interesting to observe that a formula never hitherto 
published as correct, often enough used by manufacturers as 
sufficiently correct for practical purpeses, 1s really a very correct 
formula It 1s also shown that the mathematical difficulties 
introduced by condensers and magnetic leakage efface themselves 
completely now that the complete problem has been attacked, 
and that the numerical working out of the most complicated 
cases 1$ a Very simple matter 

The cne problem on transformers in which it 1s necessary to 
consider the law of magnetization of the iron—namely, the caleu- 
lation of the idle current when the transformer 1s unloaded—is 
solved by the author ın general terms, and he gives a simpler 
solution, which in hif opinion aggees with all experimental 
results, altgough it assumes that there Js no hysteresis in the 
* iron e. 
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Ta: only important paper in tye Nuovo Gi nale Botanfto 

dtahano for April is an elaborate one By Signor G Paoletti on the 

. movements of the leaves of ‘$o erza Aygrometrica The 

structure of the plant 1s described in dgtas, and especially the 
angtomy ef ta ‘‘ motgr nodes" of the leaves and of the leaflets 
We distinguishes 1g them two®kinds of tissue, a moter system 
and aSpassive systeme The cause of the movements appears to 
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reside m the protoplasm and in the ‘osmotic properties of the 
cell$ap The author is unable t& find yp. the leaves any hygfo- 
metric properties, the supposed presence of Which was the reasofi 
for the specific name of the plant , The paper zs illustrated by 
| four plates : i . 


THE greater number of the papers in the and, $rd, and 4th 
numbers of the Byllettino della Società Botanica Italgna for 
1892 are chiefly of Toc interest to Ttfhan botanists ® Among 
those of a Wider scope are the following —Signor L Macchiati 
describes an appearance presented by Navrcula elliptica, which 
he considers strongly to confirm® Castracane’s view of the 
occasional reproduction of diatoms by ipternal gers -* Signor P 
Pichi gives the results of experiments on the power of the vine 
to absorp sulphate of copper trongt theProots as a specific 
against the attacks of Peronospora nglysis of the ash showed 
the presence of copper in leaves taken from both the upper 
and the lower branthes —Signor L Piccoli gives some details 
respecting the destruction of plants by different kinds of land 
and freshwater snails, with the amount which is devoured of 
different plants This is generally greater in the spring than in 
the summer e 


IN the Botanecal Gazette for April, Mr G E® Stone describes 
and figures a self-registering auxanometer, which can be readily 
constiucted, of much simpler construction than those at present 
in use in botarycal laboratories —Mr Conway Macmillan offers 
suggestions as to the classification of the Metaphyta, z e of the 
higher forms of vegetable hfe 
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LONDON 


Royal Society, April 28 —‘‘ On some Phenomena connected 
with Cloudy Condensation” By John Aitken, FRS, 
FRSE 

This paper 1s divided into two parts In Part I are described 
the different influences which cause the condensation of a 
Jet of steam hen mixing with ordinary an to become more 
dense than ıt generally is, and in Par II certam colour phenq* 
mena are described which have been observed when cloudy 
condensation is made to take place under certain conditions 


I 

| 

| Part I 

| Steam Jets 

1 It had been previously shown that when a jet of steam is 
| electrified the condensation suddenly becomes very dense In 
| addition to electrification, 4, 1s found that this change in the 
| appearance of the jet may be produced by other four cafises 
! These five influences are 1st, electricity , 2nd, a large ber 
of dust particles in the air , 3rd, cold or low temperature of the 
air, 4th, high pressure of the steam, and, 5th, obstructions in 
front of the nozzle, and roug§ or irregular nozzles 


° 
Ist Electrification 


It ıs shown that the mere presence of arfelegtrified body has 
no influence om the steam jet In order t$ produce the in- 
creased density the water particlgs 1n the jet must be electrified, 
either by direct discharge, or by an inductive discharge, efffcted 
by means either of a pomt or a flame 

The increased density produced by ejectrification 1s due to an 
increase in the number of water particlesgin the jet, by the 
e 
electrification preventing the small drops coming into contact 
by their mutual repulsions, in the same manner as the water 
drogs in Lord Rayleigh's experiments with water jets, which 
scatter*more when dlectriffed than when not electrified The 
coalescence gf the drpps in water jets takes place only under the 
disturbancé produced by the presence*of an electrified body, 
while such a disturbance prodtices no effect on steam Jets 
ı , Othar experipents point to the conclusion that the increase 
! 4h the density 15 due to an mncreasq m the number, and notsto 
| n incre&&e inthgsize, of the drops For gnstance, if steam 1s 
| blowngnto & receiver fullof aig in which therg are many nuclei, 

the cqndensation 1s dense, and, if there are few nuclei, the 
clouding is thn The same holds good for the clouding pro- 
duced by expanding moist air If many dust particles be 
epresent, the clouding 1s dense , 1f few, x4 is thin, The action of 
the electricity dogs not seem to be pasitives as 1t has no effect 


en a mixture ef hot moist air and oldar It i seems rather to 
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* prevent something which takesplace in the jet under ordinary 
conditions ‘The particlesein a jet being in rapid movement, 
there are frequtnt collisions, aad consequen coalescence of the 
drops, but*when the particles are electrified they repel each 
other, and coalescence 1s prevented 
‘The get on becoming dense emits a pefuliar sound, which 1s 
the same whatever fe the cause of the increased density But, 
"when electrified, alongwith this sound there is another, due to 
the discharge of the electreity, which causes the electrified jet 
to appeas towmake a louder noise The jet, instead of changing 
suddenly m appearance Svhen electrified, may be made to change 
very gradually, either by electrifying ıt by means of a very sharp 
point, or by aiding thg discharge by a flame Under these con- 
ditions, the jet &mits only the sound produced when dense from 
any of the other causes ? 


. 
2nd A Large Number of Dust Particles in the Au 


Flame has not been found to have any influence on the steam 
jet, but on bringing the prgducts of combustion to the jet, it at 
once becomes gense, and remains dense so long as the supply 1s 
kept up, and the jet has exactly the same appearance as if 
electrified When in this condition electricity does noi increase 

elts density any further The increased density 1s here due to 
the large nunfber of dust nuclei, causing a great increase in the 
number of water drops, and these being very small, they will 
have less independent movement, and therefore fewer collisions, 
and the reduction 1n. number from this cause will therefore be 
very shght 


3rd Low Temperature of the Au 


When a steam jet condenses in air at ordinary temperatures 
yt has but little density, but, if the open end of a metal tube 
cooled to 45° be held near the origin of the jet, the condensa- 
tion at once becomes dense, and neither electrification nor an 
increased supply of nuclei makes it any denser in a room at 
a temperature of 46° the jet 1s always dense, and neither elec- 
tricity nor the products of combustion have any effect on it, but 
when the temperature rises to 47° the jet begin to get a httle 

“less dense, and electricit$ now increases its density slightly At 
50° the jet ıs much thinner, and both electricity and the pro- 
ducts of combustion have a marked effect on ıt The change 
produced by the cold air cannot be entirely due to the lower 
temperature causing more vapour to be condensed, as the fall of 
temperature is slight, while the increase in density 1s great 
The increased density 1s shown to be due to a change which 
takes place in the films of the small drops with the fall of 
temperature When the temperatgre 1s above a certain point, 
thesfilms have no repulsive action, and the diops coalesce on 
collision , whereas when cooled below a certain temperature 
th@”"well-known repulsion comes into play and prevents 
coalescence This was proved by repeating Lord Rayleigh’s 
experiments with water jets When the temperature of the 
water was over 160°, the drops had no tendency to scatter, and 
the presence of an electrified body had no influence on tho jet 
It was only when tge temperature fell that the scattering began, 
and the electric disturbance produced coalescgnce The effect 
ofthe low temperature 1s the same as that of electrification 
both of them prevent the water drops coming into contact, one 
by electrical repulsion, and the other by the repulsive action of 
the water films, and the result 1s the same —namely, an increase, 
or rather a prevention “of the decrease, in the number of the 
particles, and a @nsequent increase in the density of the 
clouding k 


. 
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4th High Pressure of the Steam 


. . 

Below a temperature of 46° the jef 1s dense at all pPe@sures, 
and as theetemperature rises the densigy decreases, but the 
density may be made t$ return by increasing the préssure The 
increased density of the high-fressure steam jet 1 dueto an 
increase in the number of drops produced, (1) py the et bé ng 
more cooled by the greater amount of air taken into 1, p 
by a larger supply of dust nuclei, and (3) qwin tò the rite 
at which the condensation ig madÉ to take pl&ce, ẹ larger 
number of dust particles are forced to become centresgof con- 
densation . 


sth Rough Nozzles qnd Obstruction in Front of the Nozzles e 


Rough nozzles and obstguction in front of thenozzle are feund 
to actin the same way as increase of pgessure * they aid pres 
sure 1n producing its effects with a,less velocity gf steam They 
act by produgng eddies, which mix more air withthe steam, so 
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wering the temperate of the jet, increasing ethe giumber of 
dust nuclei, and quickening the rate of condensation - » 
The seat of sensitiveness to all these influgnces causing the 
condensation in the jet to become dens#is near the fiozzle Both 
low temperature and obstructions have an effect only when they 
act very close to the nozzle, while electricity and increase m 
nifnber of nuclei have a slight, but rapidly diminishing, influ- 
ence to a distance of 3 01 4cm from the nozzle . 
* 


Part II 
Colou: Phenomena connected with Cloudy Condensation 


The manner in which cloudy condensation changes after it 1s 
formed ıs pointed out, and it 1s also shown that the number of 
dust particles which become centres of condensation"depends on 
the rate at which the condensation is made to take place, slow 
condensation producing few water particles and thin clouding, 
while quick condensation protiuces a large number of water 
particles and dense clouding It 1s only when the dust particles 
are few that all of them become active centres of condensation 


Colour Phenomena m Steam Fets 


Colour has been seen by Principal Forbes and others in the 
steam escaping from engine boilers, but these colour phenomena 
have as yet been but little studied For observing the colourin 
steam Jets, the author has found ıt to bea great advantage to 
inclose the jet 1n a tube, and examine the effect through some 
length of condensing steam Steam by itself has no colour in 
moderate lengths, but when mixed with a certain amount of cold 
air, and a certain quantity of dust, very beautiful colours are 
produced A Jet of steam 1s allowed to blow into the open end 
of a tube, and the amount of dusty air entering with 1t 1s 
regulated to the necessary amount When the jet 1s condens- 
ing under ordinary conditions, the colour of the transmitted 
light varies from greens to blues of various depths, according to 
the conditions. The colour may be made very pale or extremely 
deep by varying the conditions If the condensation in the Jet 
be made to change and become dense by any of the influences 
already mentioned, the colour changes, and generally becomes 
of a yellowish-brown 

This yellow colour, seen through steam when the Jet is electri- 
fied, has been previously observed — It was thought that the 
colour was due to the electricity, and that the experiment. ex- 
plained the lurid colour of thunder-clouds — "here does not, 
however, seem to be any connection between the electrification 
and the colour, as the transmitted light becomes of the same 
lund hue when the jet 1s made dense by any of the other 1n- 
fluences 

The yellow colours seen through steam are not generally so 
fine as the greens and blues, but when the density 1s due to high- 
pressure steam the yellow is very fine 


Colours ın Cloudy Condensation produced by Expansion 


No colours had been previously seen in the hght transmitted 
directly through the clouded air produced byeexpanding saturated 
air in a receiver It was thought this was due to the slowness 
with which this process 1s generally made to take place in the 
expansion experiments On arranging an experiment to make 
the rate of condensation guick, beautiful colours were seen on* 
looking through the clouded air An air pump was congected 
with a metal tube provided with glass ends The capacity of 
the tube was small compared with the capacity of the receivers 
usually used ın these experiments When the air in the tube 
was suddenly expandeds the light passing througé it became 
beautifully coloured, and the colour, and the depth of the * 
colour, ried with the conditions ,With few dust particles in 
the air, a shght*expansion made the transmitted Ifght blue , a® 
gieater expansion chaifged it to green, and then to yallow , and 
when the expansion was still furthej* increased thee colour 
changed, and a second bla made its appearance, followed? by a 
second green and yellow — Bt, 1f very many particles were pre- 
sent, the same amount of expansion which produced the second 
yellow only gave à very deep blue When ıt is desired to 
produce these colour phenomgna on e large Shale$a vaceym 
receive is used This geceiver 1s conne@ed with the experi- 
mental tube or flask by megns of a pipe fitted with a stop-cock 
After a partial Vacuum $5 been m v in tHe receiver, the con- 
ne@tion between it and the% or tube gn whgch the colours 
arg to'be shown 1s sfddenly opened, when the colour-produc 
ing cóndéhsation 1s produced These colout Phenomena fade 
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rapidly, owifg td’ the differentiation which takes place m the 
wat&r d'*eps 

The spectroscop@ showg that when the light is blue there 1s a 
general darkening of the whole spectrum, but the absorption 1s 
greatest in the red end, and the red end 1s also much shortened 
When the transmitted light was yellow, the blue end was cut 
out, and the yellow part was much the brightest 


The Cause of the Colour 


In ‘the steam jet when condensing dense some cf the yellow 
colour in the transmitted hight 1s due to some of the particles 
being so small that they reflect and scatter the blue rays This 
blue reflected light 1s polarized The colours, however, seem in 
most cases toebe produced in the same manner as the colours in 
thm plates, only a few of the colours of the first order or 
spectrum are visible, whilst those of the second and third. orders 
are very disunct è 


A “ Green” or © Blue” Sun, 


It is thought that these phenomena give the explanation of the 
tt green " or ** blue ” sun seen in India and elsewhere in Septem- 
ber, 1883, and also on other occasions The eruption of 
Krahatdo had taken place a few days before the green sun was 
observed in India The volcano threw mto our atmosphere a 
great quantity of water vapour, and a vast amount of dust, the 
very materials necessary for producing a green sun by small drops 
of water Prof C Michie Smith's observations made in. India 
show that there was a great amount of vapour present in our 
atmosphere at the time, and most observers frequently refer to 
a fine form of haze which covered the sky on the da ys the green 
sun was seen Itis therefore in the highest degree piobable 
that underthe conditions existing at the time, this haze was 
greatly composed of water 





A New Instiument for Detecting Dust-polluted Air 


The colour phenomena produced when air 1s suddenly et- 
panded has led to the construction of a new instrument for m- 
dicating roughly the amount of dusty pollution in the air. This 
mstrument has been called a ‘‘ koniscope," and it 1s hoped it will 
be found useful for studying sanitary questions Theinstrument 
consists simply of an air pump and a tube provided with glass 
ends The air to be tested ıs drawn into the tube, where it 1s 
moistened and expanded The depth of colour seen on looking 
through the tube indicates the amount of impuiity in the air 
With about 80,000 particles of dust pei cubic centimetre the 
colour is very faint, 1,500,000 gives a fine blue, while 
4,000,000 gives an extremely dark blue These colours are 
for an instrument having a tube half a metre long By means 
of this instrument 1t is easy to tiace the pollution taking place in 
our rooms by open flames and other causes We can trace by 
means of it the pure and impure currents in the room, and note 
the rate at which the impurity varies 


. 

May 5 —''The Potential of an Anchor Ring” By F. W 
Dyson, Fellow of Trimity College, Cambridge Communicated 
by Prof J J Thomson,F R S 

In this papgr the author develops a method of dealing with 
physical questions connected with anchor rings He applies it 

*(1) To find the potential of a solid anchor ring at all external 
points e The result 1s obtained in a very convergent series of 
integrals, each of which may be reduced to elliptic functions 
The equipotential surfaces are drawn, when the ratio of the 
radius of the generating chcle to the mgan circle of the ring is 
bo tT © a 
* (2) The dewsity, at any point, of a ring charged with elec- 
tricity 15 found , and the charge & calculated a 

*(3) The velocaty potential of a ring moving*in. an infinitg 
fluid 1s found, the kinetic energy calculatefl, and a few cases of 
motion discussed es . 

(4) ‘The anrfilar form of rotating fimsd ıs considered, and the 
form of the cross-section determined The cross section even 
fdr large rings 1s, roughly, of an elliptic shape , the minor axis 
being parallel to > the axis of revolution of the annulus 


» 
ic May I2 —“ On the Embryologyf Angopieses evecta, Heffm ” 
By J Wetland Farmeg M A, Fellow of Magdalen College, 
Oxford, SComnfunicated by 9. H Vil, M Ag R 5 
The germnftion of the Spore wed tRe development of the 
prothallum dhave ben descrilf€d by Jankman,! whe alse 
“observed the fegr@ateon of the sexual organs The antheridium 
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is formed from a superficial cell *of the prothallium, which 
divides by a wall, parallel to the surface, into an €uter shallow 
cell and an inner cubical cell The fqrmer, by w&lls at right 
angles to the free surface, gives rise to the cover cell®, while 
the inner one, by successive bipartitions, originates the anthego- 
zoid mother-cells i e e. 

The antherid& are distributed both on the hpper and lower 
surfaces of the prothalhum, and apparently withont any 
approach to regularity, though they are&omewhat more frequent 
on the lower surface I may observe, however, that d& amthert- 
dium may often occur on the upper surfafe immediately above 
an archegonium which has been fertilized 

The archegonia occur exclusively on theSoyer surface Their 
development has been described by Jonkman, who also noticed 
the division of the neck canal cell, by a tiansverse wall, into 
two cells The division ıs not, how€ver, invariable, and 1n one 
preparation in which the protoplasm had shrunk slightly from 
the wall, I observed that the cell plate had not extended so as to 
completely partition the neck passage 1gto two cells 

The oospore, after fertilization, speedily formg an ovoid 
cellular body, and although I was not so fortunate, owing to 
scarcity of material, as to see the formateon of the earliest cell 
walls, their succession could be determined with tolerable 
certainty in the yotngest embryo that I met with, c@nsisting as 
it did of about ten cells 

The basal wall is formed, as 1n Zsoefes, at right angles to the 
axts of thearchegonium The next one 1n order of occurrence I 
believe to be the median wall, which can easily be distinguished, 
even in advanced embryos, as a well-defined vertical line 

The tranverse walls much more indefinite, and early loses its 
individuahty owing to the unequal growth of the various parts 
of the young embryo The farther cell-division is irregular, 
and to a far greater extent than 1s the case with the leptospor- 
angiate ferns as described by Hofmeister and Leitgeb 

The anteiior epibasal octants together give rise to the 
cotyledon , the stem-apex 1s formed, not as in the leptospot- 
angiate ferns, from oze octant only, but from Jo/A of the 
posterior epibasal octants, though one of them contributes the 
greater portion The truth of this statement is seen on 
examiming vertical sections through the embryo cut at right 
angles to the median wall, when a few cells on each side are 
seen to be clearly marked out, by their dense protoplasmic 
contents and large nuclei, as meristem cells There is no single 
apical cell in Azgzopterzs from which all the later stem tissue 1s 
derived, and this fact 1s, without doubt, to be connected with the 
character of the apical meristem just described The root is 
formed from one of the octantse»eneath the cotyledon, ze fiom 
an anteior hypobasal one, afd is at fist indicated by ^A 
tnangular apical cell, which, in-one fortunate preparat, 
showed the first cap cell The other octant, together din 
the two posterior hypobasal ,octants (which together form 
the rudimentary foot), round eff the base of the embryo 
The root presents considerabSe difficulty in tracing the 
couise* of its development, as the apical cell at no ume 
very clear, 1s eerly replaced by two cells € Moreover, the 
root giows 1n a somewhat sinuous manner in th® embryo, and 
the cells of 1ts apex may easily be gonfounded with other tri- 
angular cells which occur irregularly scattered 1n the lower pof- 
tion of the embryo It finally emerges, not immediately 
beneath, nor yet exactly opposite, the cotylgdon, but at a distance 
from it of between one third and one-half of the circumfeience 
of the embryo The difficulties,attending the exact following of 
its growth, gdded to the scarcity of the material, have prevented 
my elgidating completely the details of development, byt the 
importaat® point, thatp evef before its emergence from the 
embryo, its apex contaigs a group of initial cells, occupying the 
place of the sfngle one characteristic of other ordes of ferns, 
can be gegar@ed as established wah certainty 

When the embiyo has reached a certam size, 1t bursts through 
the prethallium , the root boring through below, whilst the 
cotyfedon afid stem) grow through tHe uppeg surface This 
manner ofgssufhg from the frothg[lmm at once, serves to dis- 
tinguish ygzopierzs from those other ferns whgse embryogeny 
1s known, and probably the peculiarity of its growth may be 
reasonably connegted with the duection and position of the basal 
wal which separates the root and short postions of the embryo 

Fresh leaves and yoots speedily arise ow the goung plantlet 


da second leaf appearing just above thé place of exit of the first 
goot—that ıs, not que opposite the first leaf 


Ti third leaf 
rises between the first and second ones, and nearer the first than 


e the second Ther roots observe the same rule of divergence as 
e *. e 
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* that which obtains 1g the fase of the first root The®stıpular 
structures, so @haracteristic®of the Marattiacese, are entirely 
absent from the first two,leaves, but appear in a well developed 
condition on*the third and aJ succeeding leaves 


. 
* On the Shoulder-girdle in Ichthyosauria and Sauropterygia ” 
Bye. W Hulke, FK S 
The author disques the structure of fhe shoulder-girdle and 
the homologies of its several parts ın these famifies He shows 
that the alleged existence of a precoracoid in the Ichthyosauria 
rests on an insufficient ffundation , offers proofs that in Plesio- 
sauria thé anterior yentral ray 1s not only theoretically but 
actually precoracoid , and also that the dorsal ray m the girdle 
2s homologous With the shoulder-blade in Testudinata and other 
Reptilia, . 0° 


“On the Development of the Stigmata in Ascidians ” By 
Walter Garstang, M A A 

The author shows that the transverse rows of stigmata, which 
are present 1n all the fixed Ascidians, may arise ın one or the 
other of two ways either as independent perforations, distinct 
from the first (oozooid ofC/ave/sza, buds of Botryllus), or as 
secondary fofmations, due to the subdivisioneof a series of pri- 
mary transverse stigmata on each side (oozooid of Bots yllus, 
Style) ‘The former method of development is shown to be 
| a modificatyn of the latter " " 

The primary transverse stigmata (or *'protostigmata ") of 
Bot: yllus and the Styelene agree precisely with the definitive 
stigmata of Pyrosoma in structure, position, and order of for- 
ration They are accordingly regarded as homologous 
formations , and the conclusion is drawn that Py osema has not 
been derived from the fixed Ascidians, but represents an 
ancestral type of Caducichordate Tumicata, antecedent to the 
whole of the phylum Ascidiacea 


Physical Society, May 13 —Dr E Atkinson, Treasurer, in 
the chair —Mr R Inwards read a paper on an instrument 
for drawing parabolas It was designed for drawing curves of 
short focus such as are required for reflectors and for diagrams 
of the paths of comets and projectiles Its construction 1s based 
on the fundamental property that every pomt ou the curve is 
* equidistant from the fecus and the directx In the diagram 
below, AB 1s a slot representing the directrix, and FGHI 








v 
a rhombus jointed at the corners and pivoted at F, whist CD 
indicates a bar capable of sliding through guides at H and I 
A rod, LE, 1s%pupled to G by a bar, GM, such that the lengths 
LM, ME, and MG areequal, As Land G slide along AB, the 
peint E describes a parabola whose latus rectum depends on the 
distance of F from AB In the instrument F is carried by 
a slotted arm so that its position 1s adjustable GE 1s always 
perpendicular to AB*and equal to'EF Prof Boys inquired 
whether the insftument could be modified to draw any conic 
section by arranging that thé ratio of EF to rc instead 
of bemg unity, might be greater or less than ity e Prof 
Perry said an instrument for drawimg cures represented’ by the 
equation y,= x^ was greatly needed for engineering work —Mr 
F H Nalger exhibited and described some éisctrical instru- 
ments The first shown was ballistic galvanometer with one 
pair of coils, the distinguishing features of which weye “accessi- 
bility, small damping, great sensitiveness, and the arrangement 
of the control The céntrol 1s effected by a “ul magaet ” 
carned on a honfontal tube supposted by & pillar outside the 
case, as suggested by Prof R*M Walmsley A small magnet 
on the cover serves for zero adjustment The suspended system 
consists of four bell magnets, two being in the middle of the 
coil and one at top and bottom respectively, arranged so as to be 
astattc The sensitiyeness of the instrument, shown wag such 
that 4 of a microcoulmb gave 300 dfvisipns (fortieths | of 
an inch) when the periodic time waf 1q seconds and scale 
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distance about 3 feet Resistance of galvanómeter about 
10,coo ohms To bring the needle to rest quickly, a damping 
coil mounted on an adjustable stand, and a special revergyng dey 
with resistances in 1ts base, are provided ‘Fhe key has succes- 
sive contacts arranged so that when pfssed lightly, only a weak 
current passes round the dampmg coi, whilst when pressed 
further a much stronger current passes The strong currents are 
sed to check the large elongations, and the weak ones for finally 
bringing to zero A lamp stand with semi-transparent scale 
arranged for use with a glow lamp was next shown Instead of 
reading by the image of the filament, as ıs ordinarily don® the 
lantern 1s arranged to g vea bright disk of light with a black line 
acrossthe middle Mr Blakesley asked 1f the galvanometer was 
astatic For damping non-astatic ones he had found it useful to 
wind several turns of wire round the bobbin, and put them in 
series with a few thermo electric junctions warmed® by the hand 
and a key Inreply, Mr Nalder sail the galvanometer was 
astatic, but the damping coil could be placed so as to act on one 
pair of magnets more than*on the other A paper on a 
portable instrument for measurmg magnetic fields, with some 
observations on the strength of the stray fields of dynamos, 
by Mr E Edgarand Mr H Stansfield, was then read. The 
instrument was described as an inversion of a d'Arsonvalgalvano- 
meter, for the torque necessary to maintain a suspended coil 
conveying a constant current parallel to the field gives a measure 
of the strength of the field The constant current is furnished 
by a Hellensen's dry cell which the authors found remarkably 
constant The mstrument consists of a coil of about fifty ohms, 
wound on mica and suspended by two German silver strips 
withina tube A pointer is fixed to the mica, and a divided head, 
to which the outer end of one strip 1s attached, serves to measure 
the torsion Within the head chamber ıs a commutator which 
automatically reverses the current 1n the coil when the head 1s 
turned 1n opposite directions from zero Two readings may thus 
be taken to eliminate gravity errors due to want of perfect balance 
inthe coil Means are provided for adjusting and measuring 
the tenston of the suspensions The constant of the instrument 
was determined by placing the coil in the field of a 
Helmholtz galxanometer, and found to be 0293 per 1° Any 
other field 13 therefore given by o 293 (2 + 1)0, where 8 ıs the 
angle of torsion 1n degrees, and z the multiple of 50 ohms in 
series with the coil Fields from 2 or 3 CGS lines upwards 
can be measured to about 2 percent bytheinstrument, and even 
the earth's field 1s appreciable The author. have tested the 
fields of dynamos at the Crystal Palace Exhibition. and else- 
where, and the results obtained are given in the paper It is 
noted that the stray fields of multipolar machines fall off much 
more rapidly than those of two-pole dynamos as the distances 
are increased, and that near edges and corners of the magnets 
the fields are much stronger than near flat surfaces The dis- 
turbing effect of armature reactions on the strength of the stray 
fields were measured, and the shapes of the fields observedinsome 
cases Experiments on magnetized watches are described in the 
paper Mr Whipplesaid the Kew Committee were to someextent 
responsible for the experiments described, for ıt was on their 
account that the investigations were commenced In connection 
with the rating of so called non-magnetic watches, it was neces- 
sary to know what strength of fields they were likely to be sub- 
Jected to The instrument devised for making the té&ts was a very 
interesting one, and the results obtained by it of great value 
Mr A P Trotter hoped the authors would supplement their 
work by tracing out the dnections of the fields of dynamos, and 
he described a simple method of doing this by a test needle 
used as an tndia-rubber stamp The question of watches, he 
thought, must be conyd€red soon , even non-magnetic watches 
were stopped by beifig placed in strong fields, owgng to Foucauk 
currents generated in the movigg parts Mr Blakesley inquired 
whethe® the igstrument could b@ used in apy positon Me 
fhought three obserwations would be necessary to completely 
determine any field Mr Stansfield, en reply, said thgy used a 
pilot needle for noma directions of the fields, afd then 
placed the coil accordifgly, The instrument could be used in 
any position, for the weight of the coil was only about 2 grammes, 
and did not grea&y alter the tension of the suspensions, which 
was usually about 300 grammes A watch with atbrass balance 
was not influenced by a field®of 10 
affected by one of 40 —Mr Joseph W &ovibond read #paper on 
a unit of measgrement Plight and colours The papdf was illus- 
tgated by many colchredecharts, Siiagrams, éd emodels, and 
severe? pieces of apparatus b®@wvhich colbur measurements could 
s . 


e e * e e. 
e e 
. * 
. T e 
e "e. , LJ 


GeS lines but seriously? 


* * A e - * 
pio ev . NATURE» [Mave26, 1892 
NIE CMM MM CC CECI Sl MI i ey Tae 


be made were shown The principle of the measurements 
depends on the gelective absorption of the constituents of norma? 
white light by coloured glasses (red, yellow, and blue) The 
depths of tint of, the glasses are carefully giaduated to give 
absorptions 1a numerical@proportions For example, two equal 
gl@&ses, each calledyone-unit red, give the same absorption as a 
two-unit red, 2nd so on The units of red, yellow, and blue 
are so chosen that a combination of one of each absorb whe 
light wethout colouring the transmitted light Such à combina- 
tion 1s called a ‘‘ neutral tint unit” By the use of successive 
neutral tint units, white light can be gradually absorbed without 
showing traces of colour, and the number of such units required 
to produce complete absorption 1s taken as a measure of the 
mtensity or luminosity of the white light. Methods of represent- 
ing colours by circles and charts were fully dealt with, and the 1n- 
fluence of fime of observation on the penetrability of different 
colours was illustrated by diagrams The results of 151 experi- 
ments on colour mixture were explaimed, and represented 
diagrammatically After the reatling of the paper the methods 
used for colour matching and measurement were shown by 
Mi and Miss Lovibond —Mr R W Paul exhibited his ım- 
proved form of Wheatstone bridge, arranged to occupy the same 
space, and fulfil the same conditions, as the well-known Post 
Office pattern 


Chemical Society, April 21 —Prof A Crum Brown, 
F RS, President, in the chair —The following paper was 
read —Masrite, a new Egyptian mineral, and the possible 
occurrence of a new element therein, by H D Richmond and 
Hussein Off Masrite is the name assigned by the authors to a 
variety of fibrous alum obtained in Egypt by S E Johnson 
Pasha It contains from I to nearly 4 per cent of cobalt 
This beang the first occasion on which cobalt has been met with 
in Egypt, the authors were led to inquire whether the blue 
colour used 1n the paintings on. Egyptian monuments contained 
that element The samples obtained, however, owed their colour 
to compounds of copper and iron The mineral 1s principally 
interesting on account of the presence 1n at of a minute quantity 
of a substance, the properties of which appear to be unlike those 
of any known element, which the authors piovisionally term 
masrium, from the Arabic name for Egypt From an analysis 
of the oxalate, on the assumption that it is a bivalent element, 
the atomic weight of masrium ıs calculated to be 228 The 
authors point out that there 1s a vacant place in the glucinum- 
calcium group of the periodic system for an element having the 
atomic weight 225 In many of its properties masrium resembles 
glucinum, and the oxalate is analogous to that of calcium 
Masrite has the composition 


(Al, Fe),0,, (Ms,Mn,Co,Fe)O, 480,, 200H, 


May 5 —Prof A Crum Brown, F RS, President, in the 
chair —An extract was read from a letter to SirH E Roscoe, 
written by Prof, Kuhne, of Heidelberg, at the request of Prof 
Bunsen, expressing his thanks for the address presented to him 
by the Chemical Society —The following papers were read — 
The existence of two acetaldoximes, by W R Dunstan and T 
S Dymond Acetgldoxime, CH, CH NOH, has hitherto 
been regarded as a hu capable of existing in only one form, 
attempts to obtain evidence of the existence of an 1someride 
having failed , the authors, however, find that it can be 
orystallized by cooling The crystals so obtained are often 
several inches ın length, and melt at 46° 5. On heating them to 
100*-150* no decomposition occurs, and the substance boils con- 
stantly at 114°5 If this heated liquid be now cooled, it does 
not crystallize until nearBy 35° below the melting-point of the 
original substgnce, and the crystals so objained become liquid at 
erdinary temperatures Many similar obServations have been 
made, and it has been invariably found that on heating the 
didoxime the*fregzing-point i$ lowered to a greater or les exten 
Evidence hgs ın this way been accumulated, showmg that a 
change y the constitutfon of acetalsloxime occurs when it i5 
heated? the 
converted into a new modificatiog, which melts at 12^ It 1s 
neteworthy that the acetaldoxime fnelting at 12° 1s slowly recon- 
verted into that melting at 46° 5 on standing? at ordinary tem- 
pergeures  W'hePauthorseterm the substance melting at 46°5 
a acetaldoxime, that melting at 129 beingnamed A-acetaldxime 
—Sulplfnmic acids derved from anisoils (No 1), by G T 
Moody “The futhor finds that gonta to tif statement of 

I 


orbginal substance, melting at 46° 5, bemg gradually” 


anisoil®was dissolved in concentiafed sujphuric acid, and thes 
product poured into water, when part of theanifoil was liberated, « 
showing that as in the case of phenol an interm@liate compound 
is formed before the sulphonic acyl The anisorlethus set free 
was treated with str8ng sulphuric afid at 80°, whens complete 
sulphonation occurred The solution yields a well-defined 
calcium salt , no indic tions of the presencg of an isomeride were 
found The oalgum, potassium, and sodiunt salts of the antsoil 
parasulphonic acid obtained ın this way wre described, together 
with the sulphochloride and sulphonagide Pure phenetoil simi- 
larly 1s shown to yield only the parasulphonic acid Phe products 
of sulphonation, either with sulphuric acideor with chlorosulphonic 
acid, are in both cases the same, only ong sulphonic acid 
resulting — The formation of trithionatesby the action of 10dine 
on a mixture of sulphite and thiosulphate? by W Spring In 
his paper on the investigation of the change proceeding m an 
acidified solution of sodium thioselphate, Colefax credits the 
author with having stated that trithionate of sodium 1s produced 
when iodine acts on a mixture of sodium sulphite and 
thiosulphate, and further denies that this is the case. The 
author used potassium salts, and not fodium salts, but, owing to 
an error in the abétract of Spring’s original papef, Colefax was 
led to believe that sodium salts were uged The difference in 
the behaviour of the potassium and sodium salts 1s very striking, 
and arises from the greater instability of the sodium gpolythionates * 
already pointed out by the author Another difference between 
the two sets of experiments 1s found m the employment by 
Colefax of a larger proportion of 10dine than that used by the 
author The equation 


K,SO, + K,S,0, + I, = K,$,0, + 2 KI 


requires less 10odine than would be necessary to oxidize the 
sulphite to sulphate, and the hyposulphite to tetrathionate of 
sodium The author does not, however, contend that the 
formation of trithionate takes place in accordance with the 
equation 


Na,S,03 + Na,SO, + I, = Na4840, + 2Nal 


He 1s convincefl that sulphites have the property of desulphuris- . 
ing the tetrathionates, so as to convert"them into trithionates. * 
It would hence be more consistent to admit that the sodium 
sulphite which owes its existence to the employment of a 
reduced quantity of 10dine decomposes the small quantity of 
sodium tetrathionate produced 1n the first instance, thus, 


Na,S,0, + Na,SO,  Na,S,0, + Na,8,0, 


The statement erroneously ascribed by Colefax to the author 
seems, in consequence, to bg really correct, It 1s, however, 
indispensable that the experiments should be performed unfer 
exactly the same conditions as those employed in the work 
on the potassrum salts —The determination of the tempere 
of steam arising from boiling salt solutions, by J Sakurai The 
evidence now on record as t9 the temperature of the steam 
arising from boiling salt solutiome ıs exceedingly unsatisfactory 
and fhconsistent, Such being the case, the author has devised 
a method for accurately measuring this temperature, and finds 
that the temperature of the steam escaping frons a boiling salt 
solution 1s the same as that of the golution The conditions for 
success are —(I) The thermometer used must be kept frm 
contact even with the smallest drops of the solution thrown up by 
ebullition (2) The effect of cooling qf the thermometer by 
radiation must be rendered insignificant m proportion to the heat- 
inb up by thesteam This condition. 1s readfly fulfilled by the 
expedient gf combining the introduction of steam from without 
with the ebuflition by the lamp (3) The walls of the chamber 
surroumdéng the thermemete? must be sufficiently protected from 
external cooling, and yet, at the same time, must noy be heated 
to the temperature of the steam This is* effected eby jacketing 
the steam chamber with the vapour evolved from*dilute acetic 
acid boiling at about 2° lower than thesaltsolution The agree- 
ment between the numbers representing the temperature of the 
stem and that of the boiling salt solution 1s good —Note on an 
observation Uy Gerlach off the poiling-point of a solution of 
Glauber’g salt, by J Sakurai Some years agp Gerlach stated 
that the steam escaping from a boiling solution of Glauber’s salt 
containing a crystalline magma of the anhydrous salt indicates a 
tqmperature,of 100°, whilst the liquid 1s horing at 82° or even 
72° «The author figds that this 1s hardly trues for it 1s only a 


Kekulé, ando? Qp! and Lifpmant, &nisdil and phenetoil affosd | wet mass of sodmm sulphate crystals tflat is heated The steam, 
only parasulphonic acids on s onatione Carefully pfirified econsequently, does mot arise unformly fiom the heed mass, but 
NO. 1478, vor. 46] x gua d . 
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escapes from channels produged 1n those portions of ıt which are 
1n contact with the sides of the vessel The, central portion of 
the magma therefore may bé at a low temperature, whilst steam 
at 100° 15 issuing from the sides —Chemustry of the thioureas, 
Part f eby E A Wemer It is potnted*out that the paper 
recently published bf Bertram on the monophenylthioureas was 
evidently written in igndtance of the fact that the balk of the 
work detailed therein has baen already published by the author 

A numberof eew derivatives of thiourea are now described 


Geological Society? May 11 —W H Hudleston, F.R S, 
President, in the Mar —The President announced that a bust 
of the late Sn CharleseLfell had been kindly presented to the 
Society by Mrs Katherine Lyell, through the 1ntermediary of 
Prof J Judd, F R S —The following communications were 
read —On the so-called gneiss of Carboniferous age at 
Guttannen (Canton Berne, Switzerland), by Prof T G Bonney, 

(FOROS Itas stated by Dr Heim (Quarterly Journal, vol, xlvi 
p 237) that the stems ef Ca/anites have been found at 
Guttannen in a yartety of gneiss, z e 1n one of a group of rocks 
which exactly ‘resemble true crystalline schists in mode of 
occurrence Petrographically they are related to them by passage 
jocks , at least the line of separation 1s not easily distinguished 
. The Paldtozoic formations mostly show an intimate tectonic 
relation to the crystalline schists, and have been conveited 
petrographically into crystalline schists”? The Author describes 
the result of a visit to the section at Guttannen in company with 
Mr J Eccles (to whom he ts greatly indebted for kind assist- 

‘ance), and of lus subsequent study of the specimens then 
collected, The belt of sericitic ‘‘ phyllites and gneisses,” pre- 
sumably of Carboniferous age, represented on the Swiss 
geological map (Blatt xii ) as infolded, at and above Guttannen, 
1n true crystalline gneissoid rocks, is found on examination to 
consist partly of true gneisses, partly of detrital rocks The 
boulder from which the stems in the Berne Museum were obtained 
belongs to the latter These rocks sometimes present macro- 
scopically, and occasionally even microscopically» considerable 
resemblance to true gnetssgs, but this proves on careful examina- 
tfon to be illusory They are, hke the Torridon Sandstone of 
Scotland, or the Grès feldspathegue of Normandy, composed of 
the detritus of granitoid or gnetssoid rock, which sometimes 
forms a mosaic resembling the original rock, and which has 
been generally more or less affected by subsequent pressure and 
the usual secondary mineral changes Thus, if the term be 
employed in the ordinary sense, they are no more gneisses than 
the rocks of Carboniferous age at Vernayaz (Canton Valais) are 
micagschists, but in some cases the fmitation 1s unusually good, 
and, Wo far as the author saw, thefe are at Guttannen neither 
co erates nor slates to betray the imposition, as happens 
atthe other locality The reading of this paper was followed 
by a discusston, m which the President, Prof Judd, Mr Eccles, 
General McMahon, Mr Rutley, Prof Blake, Piof Bonney, 
and Prof Seeley took part —On the hthophyses 1n the obsidjan 
of the Rocche Rosse, Lipari, by Prof Grenville A J Cole, and 
Gerard W Butla *The rock described in this paper differs in 
no essential parti@Mlar fiom that at Forgia Vecchia. or from the 
obsidjan on the north flank of Vulcano , but the specimens show 
in a specially striking manner the passage through various stages 
of lithophysal structure, from indisputable steam-vesicley with 
glassy walls to typical sohid spherulites A full description is 
given of the formatign of spherulites by a double process—firstly,e 
divergent growth from the marguss of vesicles outwards, and 
secondly, convergent growth inwards from the margins&owards 
the centres of the hollows, until m thg smallest cases the, fibres 
from the opposite sides of the vesicle may Tneet in the cehtre, 
producing a spherulite, which, but for the%ccurreace of inter- 
mediate stages,emight be supposed to have originated eptirely by 
divergent growth, The authors give details of the appearamces 
presented by intermediate stages of growth «The prevailing 
type of spherulite, both in Igpar: and Vulcano, shows jp sectiog 
a dusky fibrous centeal area, which may possess capcentric as 
well as radial staucture, surrownded by an irregular Drown 
cloudy zone of vari@us width, The authors’ studies lea® them 
to the conclusion that this type owes its characters to the dual 
mode of growth, and therefore to the original presence of vesicles 
in the rock. Commonly*the process of infillmg does mot go so 
far as this , on the ends Of the felspar fibres phates of tridynfite 
are deposited, 
that the lithophysal structure of the Lipari obsitljaps was formed 
during the coojng of the mass, and not by subsequent amyg- 


daloidal infilling of vesicles The authors discusssthe effect’ of ] 
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d this seems to close the growth? It is clear* 


confined vapours on such rocks as those forming the subje “of 
the paper, noting that these vapours may b@kept at a mgh 
temperature for a considerable time, each vesicle thus becoming 
a sphere of hydrothermal action , so that 1f the’surreunding glass 
remains at a temperature little below its fuston-point, crystalliza- 
tior will be promoted ın it, and at the same time the action of 
the vapour in the vesicle will produce reactions on its walls* An 
appendix, by Prof Cole, treats of the hthophyses and hollgw 
spherulites of altered rocks While admitting the presence of 
true hthophyses in many of the Welsh lavas, he 1s not prepared 
to abandon a former suggestion that the interspaces between 
successive coats of the Conway lithophyses result from alteration 
of a formerly solid mass In the lavas of Esgair-feleg and near 
the Wrekin he has no doubt as to the production of '* hollow 
spherulites” by ordinary processes of decay The typical 
Continental pyromerides are truly spherulitic, as 1s much of the 
Wrekin lava In the latter case aud that of the rocks of Bouley 
Bay it will be difficult to distinguish between infilled primary 
and secondary cavities, In the discussion which followed the 
reading of this paper Prof. Bonney, Prof. Judd, General 
McMahon, Mr J W Gregory, Mr Rutley, Prof. Cole, and 
Mr G W Butler took part 


Royal Meteorological Society, May 18 —Dr C Theodore 
Williams, President, in the chair —The following papers were 
read —Raindrops, by Mr E J Lowe, FRS The author 
has made over 300 sketches of raindrops, and has gathered some 
interesting facts respecting their variation in size, form, and 
distribution Sheets of slate in a book form, which could be 
instantly closed, were employed, these were ruled in inch 
squares, and after exposure the drops were copied on sheets of 
paper ruled like the slates Some drops produce a wet circular 
spot, whilst others, falling with greater force, have splashes 
around the drops The same sized drop varies considerably in 
the amount of water tt contains The size of the drop ranges 
from an almost invisible pomt to that of at least 2 inches in 
diameter Occasionally large drops fall that must be more or 
less hollow, as they fail to wet the whole surface inclosed within 
the drop Besides the ordinary raindrops, the author exhibited 
diagrams, showing the drops produced by a mist floating along 
the ground, and also the manner in which snow-flakes, on 
melting, wet the slates —Results of a comparison of Richard’s 
anémo-cinémographe with the standard Beckley anemograph at 
the Kew Observatory, by Mr G M Whipple This instrument 
isa windmill vane anemometer, and 1s formed by six small 
wings or vanes of aluminium, 4 inches in diameter, inclined at 
45°, rivetted on very light steel arms, the diameter of which 1s 
so calculated that the vane should make exactly one turn for a 
metre of wind Its 1unmng is always verified by means of a 
whirhng frame fitted up 1n an experimental room, where the air 
1s absolutely calm, and, if necessary, a table of corrections 1s 
supplied The recording part of the apparatus differs entirely 
from any other anemometer, and 1s called the anémo- 
cinémographe, and in principle ıs as follows — The pen, re- 
cording on a movable paper, 1s wound up at®a constant rate by 
means of a conical pendulum acting as a*train of wheel links, 
whilst a second train, diiven by the fan, 1s always «ending to 
force ıt down to the lower edge of the paper, its position, 
therefore, 1s governed by the relative difference in the velocity 
of the two trains of wheel-work, being at zero when the air 1$ 
calm, but at other times it records the rate of the fan in metres 
per second The author has made a comparison of this instru- 
ment with the standard arn@mometer at the Kew Observatory, 
and tinds that it gives eadeedingly good results —Léels of the 
River Vaal at Kimberley, South Africa, with remarks%n the ram- 
fall of the watershed, by Mr W’B eTripp Meastyements of 
the height of the "River,Vaal have for several yers past been 
made at the Kimberley Waterworks These gauginfs having 
been placed at the disposal df the Society, the authgr hacem- 
pared them with the rain of the watershed There 1s a 


marked period of floods and flu@tuations at a comparatively high , 


level from about the end of October to the latter part of April, 
and a period of quiescerfce during which the rivergteaguly falls, 
with very,slight fluctuations fromeabout Apri] 19 to October 31* 
The highest flood (525 fe&) occurred in Igi O, the next hæhest 
being 503 feet ons|anuary 24e 1891 o LES e 
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by ¢kowClub —Papers were read on the action of light on 
metallic iodides, be Mr Douglas Berridge, on the colours 
of byrds, by Mt F Finn, “and on Caliche, by Mr P Elford 

May 13 —At,n oben meeting Mr E F ım Thurn (Exeter) 
delivered a lecture on “ Primitive Games of the Red Men of 
Guiana " Prof Tylor afterwards addressed the Club —Thd 
inaugural ‘Robert Boyle Lecture" will be given at a con- 
versazioné on May 27 All old members of the Club are 
cordiflly invited 


PARIS. 


Academy of Sciences, May 16 —M  d'Abbadie in the 
chair —Contybution to the history of silico-carbon compounds, 
hy M P. Schuizenberger The compound, SiC, has been pro- 
duced by long heating of silicium. diluted with silica in carbon 
crucibles The friable mass 1s broken up, heated with potash 
solution, which dissolves out the silicium, and some silica, and 
then boiled with moderately concentrated hydrofluoric acid, by 
which all the silica 1s taken. up and silicium nitide 1s converted 
into silicium fluoride and ammonium fluoride The clear green 
pulverulent residue of SiC 1 not aitacked by potash or by 
boring HF , it 15 infusible, and at a white heat forms $1CO — 
On the determination of the density of liquefied gases and their 
saturated vapours , elements of the critical point of carbonic 
acid,by M E H Amagat The critical constants for carbonic 
acid are given as—temp = 31^ 35 C , pressure = 72 9 atmos , 
density = 0 464 —Observation. of the partial eclipse of the 
moon on May 11-12, 1892, by MM Codde, Guérin, Nègre, 
Zielke, Valette, and Léotard —On the theory of foncteons 
Suchsrennes, by M L Schlesinger —On the relations existing 
between the infinitesimal elements of two reciprocal polar sar- 
faces, by M Alphonse Demonuhnn —On transformations in 
mechanics, by M Paul Painlevé —The physiological scale of 
dist.nct vision, applications to photometry and pholo-esthésto- 
métrie, by M W  Nicati —On a method of separation of 
xylenes, by M J M, Crafts —Calculation of boiling-points of 
compounds with simple terminal substitution, by M G 
Hinrichs —Method for the proximate analysts of chlorophyll 
extracts , nature of chlorophyllane, by M A Etard —Influence 
of the natuie of the soil on vegetation, by M J Raulin — 
Presence of fumarme tn one of the Papaveraceæ, by M J A 
Battandier —On some muscular anomalies in man, by M 
Fernand Delisle —On the apparently teratological origin of two 
species of 7yzclades, by M. P Hallez —On the theory of gills 
and the parablast, by M F Houssay —The origins of the wing 
nerve among the Coleaptera, by M Alfred Binet —The nervous 
system of Nersa polita, by M L Boutan —On the origin and 
formation of the chitinous coat of the larvae of Lzdel/ules, by M 
Joannes Chatin, —On the micioscopic structure of ooliths from 
the vathonzen and bazocten of Lorraine, by M Bleicher —The 
odoriferous properties of alcohols of the fatty series, by M 
Jacques Passy The odoriferous powgr, as measured by the 
inverse of the millonths of a gram present in one litre of air 
when the odour can ebe just distinguished, increases regularly 
with the molecular weight —On the lack of mo,ement of the 
deep oceanic waters, by M J Thoulet 
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Physiological Society, April 27 —Piof du Bois Reymond, 
President, ın the chair —Dr  Boruttau gave an account of 
experiments made to determine the cause of the difference in 
latent period observed duifng the direcigand indirect stimulation 
of muscles, being, as 1s well-known, greater (with maximal and 
Supra maximabstimul:) in the latter mode of stimulation Ac- 
cgrding to some observers thg difference is due to the registance 
offered by the enal-plates, whereas some regard if as due ratheg 
to a summation of stimuli during direct stimulation The 
speakey dad satisfied hftaself by a @areful repetition of the 
experiments ulder many varying confyons that the difference 
1s due solely to the resistance of th@end-plates In connection 
with the above, Prof Gad pointed out the possible important 
bearing of the results obtained on the proeesses which go on in 

e othar*organs us recesit anatorgical research has shown that 
m the cgntral nervou8 system there 1s «o complete confinuity 
between (he axis-cylindis and ganglja, hence the existence of 
some intermedgite Much Mustebe fsgimed, And a portion 
at least of tife slewing gvhich impyiis@s experience in the gentr®l 
@ervous system may be due to the resistdhce offered by thi 
structure — Pré If exhibited æ patient in whom tlt larynx 


ltd been sompletely extirpated some seven mqnths previously, i Books, Pamph}fts, and Serials Received ` o 
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and who was now able, by means of an artificial larynx, to speak 
quite loud and clearly , Prof Gad gave an historical account of 
the construction of artificial larynxes, of the requirements which 
these 1nstruments must satisfy, and of recent improvements in 
the cannulz employed By patients e as 


Physical Sdciety, May 6 —Prof Kupdt, President, m the 
chair —Dr Gross spoke on the principle of entropy, and enit- 
cised several formulae of Clausius and 2euner 


[In the reports of the Berlin Scientifig Societies, "NATURE, 
vol xlv p 599, for Schunibert read Schubert, qnd for Lammer 
and Brodhan read Lummer and Brodhung] 
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THE GRAMMAR OF SCIENCE. 


The Grammar of Science By Karl Peaysen, M A, Sir 
Thomas Greshanfs Professor of Geometiy “The 
Contemporary Scienfe Senes" (London Walter 
Scott? 1952 ) e 

O~? chief 1Serit of this book 1s its exposition of the 

meaning of ecfentific law There sull exists, un- 
fortunately, a type of mind which delights in such phrases 
as * the reign of law,” the 4 immutable laws of Nature,” 
and so on The truly scientific mind has, however, been 
long familiar with the truth that a so-called law of Nature 

1s simply a convenient fbrmula for the co-ordination of a 
certam range’of phenomena  Itisthis which Prof Pear- 
son so emphatically, 1$ somewhat redundantly, expounds 
ein the eaclexchapters of the “Grammar” As he delights 
in putting it, a scientific law is a description ın mental 
shorthand of certain sequences of sense-impressions 
Through these sense-impressions alone can we gain any 
knowledge of what we are accustomed to call the ex- 
ternal world Thus the Universe as pictured by the 
scientific mind is a purely mental product We can 
assert, scientifically, nothing regarding its constitution 
other than what we may validly infer from our percep- 
tions and the conceptions based on these, and even then 
we must never forget that the reality to us 1s conditioned 
wholly by our powers of perception This 4s the grand 
“argument of the giammarian of science 

In developing his theme he introduces not a few 
interesting questions and analogies Take, for example, 
his comparison of the brain to a telephone exchange 
Here Reason, presiding as clerk, finds by experience 
that a certain subscriber always desires to correspond 
with a certain other subscriber As soon as the call- 
beN from the former sounds, the clerk mechanically links 
h o the latter ‘This corresponds to an habitual 
exertion following unconsciously on a sense-impression ” 
Other analogies are obvioug Now, just as the clerk 
would obtain a very scrappy? knowledge of the outside 
world if he had to trust simply to the messages which 
stream past Bun] through the exchange, so (it 15 sug- 
gested) the picture our ming forms of the external world 
acthg upon us through our sense-1impressions may be 
very wide of the reality Of course analogies must 
not be pressed too far Yet ıt does seem that this 
analogy of the ®%lephone exchange could be worked owt 
most consistently by the despised teleologist e To Sir 
Thomas Giesham's Professor of Gegmetry, tower, a 
telephone gxchange evolving its own clerk 15 as simple a 
matter as a uninterfupted stream of sense-impressions 
creating Spéncerianly a consfiousness . 

But Prof Pearson is no mere preacher of Tagultar 
doctrines He js a setond Hercules, şelf- appointed *o 
clear the scientjfic stables of all Snaterialisti¢ and meta- 
physical rubbisl$ He labours at the task of provfhg how 
ulogical 15 the mind that passes to “the beyond" of the 
sense-impressions and the conceptions directly based om 
these Thus Ie arfueg that, because hè Universe 1s 
known only gs our own mental prodttct, we have no rigift 


to infer a mund in or above Nature as arf Explanation of 
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behoves him to find a rational substitute for the ler «of 
continuity on which the authors ofghe Unseen Universe 
build their edifice Consequently on p 421 we read Ed 


é It ıs therefore not surprising that normal human 
beings perceive the same world of phenomena, and geflect 


upon it in much the same manner ” : 


Why not surprising ? Because, as we learn from the pre- 
ceding sentence, human beings *1n the normal civihzed 
condition have perceptions and reflective faculties nearly 
akin” But why nearly akin ? Well, ıt has to be*so because 
“the world of phenomena must be practically the same for 
all normal human beings," er the universality of scientific 
law will fail Putting in the definitions of the terms in 
the first quoted sentence we read —It 1s therefore not 
surprising that beings, who have perceptive and reflective 
faculties capable only of producing practically the same 
world of phenomena, perceive the same world of pheno- 
mena and reflect upon it in much the same manner 
In this exquisite cycle of reasoning what, we ask, is the 
logical work done? 

Our grammarian p&ses as a logician of the straitest 
sect Bad logic he cannot abide, and since apparently 
he cannot read a book without seeing the cloven hoof he 
must have rather a sorry time ofit His own logic must, of 
course, be flawless So, when we are told with reiterated 
emphasis that time and space are but modes of percep- 
tion, and are then asked to imagine our Universe in tıme 
and space without a consciousness to perceive it, we feel 
a sinking at the heart Things, we find, can exist under 
certain modes of a non-existent perception The laws of 
Nature are a mental product, yet a certain evolution 
theory logically based upon them quite eliminates the 
mental We are reminded of the sagacious carpenter 
who sat high and lifted up on the end of the bracket beam 
he was sawing thiough, or of the small boy who spent 
his wealth in buying a purse to hold it in 

A large section of Prof Pearson’s book 1s destructive 
criticism — * Cause," “ Force,” and “ Matter” are as red 
ragstohim Cursed be he who uses these words without 
clearly defining in footmote or otherwise, their significance 
according to the definitions given in the “ Grammar of 
Science” Sir Isaac Newton ts severely visited for his sins 5 
Thomson and Tait get a thorough drubbing , Maxwell 1s 
censured for his bad logic , and Prof Tait especially, if we, 
are to judge of him through the medium of this book, 
must have done more to retard the progress of science 
than any other single manofthecentury Sound criticism 
is always welcome, Wut “smart” controversy of the 
hustings type 1s rarely sound in print Asa ffir example e 
of our grammarian's method, take his critique. of Max- 
wel's descriptfons (not definitions be it noted) of the 
intimate relation betwegn matter apd energy * Maxwell 
Says, ‘ We are acquaintgd with matter only ae that Which 
may have energy communacated toit from other matter, 
&c, and “ Energy, on the other hand, we know only as 
that which 1S coftinually passing from age eportiog of 
matter*o another? 'phese fare represented as meaning 
that * the only yay m which we,can @nderstand matter is 
through the energy fugiat transfers,” and, “ the only 
way tw* understand energy“ through måtter Matter 
[ has bees defined in ternfS of energy, and etergy SES. 
* * 
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m terms of matter" 
ungerstan® be substituted for are acquainted with or 
know, and by wat right 1s a description twisted into a 
definition? ‘Words in" their usual meanings may, how- 
ever, be of little consequence to a writer who persists in 
using the English word resume m the French sense & 
seems fo us that Prof Pearson has altogether mussed 
the significance of the word “objective” as used by 
Prof Tait,to whom, as everyone knows or should know, 
we owe the first clear presentation of the dogma that force 
has no objective existence At any rate, we are surprised 
to find in the “ Grammar of Science” no distinct reference 
to the two grand principles of all science—to wit, the 
conservation of matte? and the conservation of energy 
This omission by an avowed writer on the principles of 
science 1s certainly matter of surprise As regards the 
views of force expounded in the book, the author is 
simply a disciple of Prof Tait If not, he must 
regard Tait as “that worst of plagiarists”—the man who 
made the discovery before he did Prof Pearson has, 
indeed, a certain fatality for having dealings with that 
most unsatisfactory kind of plagiarism In Tait’s “ Pro- 
perties of Matter,” first edition (1885), paragraph 162, are 
written these words .— 


“Sir W Thomson has shown that if space be filled 
with an incompressible fluid, which comes into exist- 
ence in fresh quantities at the surface of every particle 
of matter, at a rate proportional to its mass, and 1s 
swallowed up at an infinite distance, or, if each particle 
of matter constantly swallows up an amount proportional 
to its mass, a constant supply being kept up from an 
infinite distance,—in either case gravitation would be 
accounted for ” 


If this 1s not essez£za/]y the theory of "ether-squirts ? 
which “ the author has ventured to put forward," what 
then is the ether-squut? The quotation just given 
occurs in Tait’s seventh chapter, which, being empty of 
* red rags,” probably failed to come within Prof. Pearson's 
sphere of perception 

Be it noted that we do not criticize our author's views 
as to the significance of such words as force and cause , 
but we cannot say we fancy his, critical tone towards 
others He himself uses the phrase “acceleration of A 
due to B," but warns the reader in a footnote against 
taking the phrase ufits hteral sense , vet anybody else 
from Newt6n down the centuries who has dared to use 
similar phrases is sneered at as a searcher after the 
unkndwable “ why ” 

For example, in his criticism of Newton’s first law 
of motion, what right has he to gay that Newton “was 
thinking of force in the sense *of medieval meta- 
physics as a®cause of change ın motion”? What ıs the 
Perceptual br gonceptual “basis of this assumed c&titudg ? 
Newton was probably thinking of ws zmpressa, the 
very gfammatıcal form of which shows that there wae 
nothing ultimate ımphed in the we After discussing the 
farious kinds of vzres that have to be dealt with, and 
pointing opt g@eatly by definitions ard descriptions their 
prétise meanings, .Néwton concludes one paragraph in 


these Words — e 
* . . . e 


ee e 

* Mathematecus dgntatat ey "te conceptus. Namgyirinnt 

e (0585 et sedes Plysicas Jam non ecpertdo” E 
*. 
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By what logic or grammar can, 


——$-— 


. 
Then a little further on we read —@ 4 * 


LJ 
* Has vires non physice sed mgthemairæg tantum con- 
sıderando Unde caveat lectos, ne per hupWsmod: voces 
cogitet me speciem vel modum actzonis causative aut 
rationem physicam alicubi definire vel centris (qua gunt 
puncta mathematıca) vires vere et peypee. tribuewe , St 
forte aut centhatrahere, aut vires cenjrorum esse dixero » 


Can ıt be that Prof Pearson hæ never read Newton's 
* Principia," and has he forgotten that the corftplete title 
is * Philosophie Naturalis Principia "Mathematica ?? To 
insinuate that Newton's laws o motion (which, it 
should never be forgot, are intimately as$ociated with 
the Definetzones) are incomplete because they may not 
possibly apply to corpuscles other than those of “ gross ” 
matter, to corpuscles of all imaginable types in short, 
implies a complete misapprehensipn of the whole purpose 
and scope of the “Principia” Again, ouregrammarian 
pounces upon the word “body,” gr corpus, as used by 
Newton, who should at least have used particle or cor- 
puscle In Défimtion I will be found tHe meaning * 
intended by Newton to be attached to the word corpus, 
but 1n any case the whole phraseology of the first law 
is quite intelligible to the candid mind Newton had a 
fine faith in his reader He gave the Definzteones and 
Axtomatain a form that appealed at once to the common 
experiences of thoughtful minds , and what more do we 
need? 

Prof Pearson characterizes the second law as a 
“veritable metaphysical somersault How the mper- 
ceptible cause of change in motion can be applied ma 
straight line surpasses comprehengon, &c” This may, 
be smart, but ıs it relevant? Where does Newton define 
V:s Motrix as the “imperceptible cause of change in 
motion” ? 

We have not space to enter upon a discussion of 
the five laws of motion suggested by Sir Thomas 
Gresham’s Professor of Geometry as a true non- 
metaphysical basis for all science They are gopd 
enough in their way, but they seem to lack that ic 
reference to ordinary facts of experience which “I 
desideratum of all physical axioms They begin witha 
dance of molecules and efid with a measure of force 
Thear ostensible merits are their logical form and their 
compiehensiveness—ether corpuscles aw yell as matter 
corpuscles beutg nominally included Wet we have to 
confess our mability to see fhat these laws of motgon 
can effect more than Newton’s Dynamics, in all its 
branches, still is Newtonian . 

ə In its discussion of the meaning of scigntific law, in its 
presentation of kinematic principles, and in its treatment 
of certain,present-day speculations as to the cqnstitu- 
tion matter andof efher, Prof Pearson’s book is at 
once interesting arf instructive There is fnuch im it 
fitted to arrest the materialistic tendency of many who 
are devotees qf science to the exclusion of all other 
injelléctug] activities Yet its qwn conclusions are as 
materialistie as they well can be The @utomaton theory 
of the, human will, and the spontangous generation, 
of life, are articles *of its creed In the second last 
chapter we are treated to a choice collection of charming 
dogmatisnts Perhaps the most charmigg of all is the 
apthors “unevaveripg belief" fhat the hitherto un- 
discovered foynyflee which are to make lustóty a Science 
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a “can hardly Be othe: than those which so effectually 
describe the relations of organic to organic and of organic 
to inorganié phenomena $n the earler phases of their 
development" A curious assertion, surely, for one to 
male gvho objects go Newton's laws* of motion because 
they don’t include imaginable but still antknown types 
of corpuscular motion , The particular value, however, 
of this gongession of faith 1s that it enables the confessor 
to convict of scientific heresy Prof Robertson Smith 
and all others Who cannot regard it as other than an as- 
sumption Tp beke¥e as Prof Pearson believes is to 
believe scientifically , all other belie# is rotten As the 
“auld licht " dame said when telling over the number of 
the elect, “ Ay, there's jist me and John, and whiles I’m 
no that sure © John” CGK 


eo THE TEACHING OF THE PRINCIPLES OF 
* CHEMISTRY 1 


Laboratory Practice A Series of Experiments on the 
Fundamental Principles of Chemistry A Companion 
Volume to “The New Chemistry " By Josiah Parsons 
Cooke, LLD, Erving Professor, and Director of the 
Chemical Laboratory, Harvard University Pp 192 
(London Kegan Paul, Trench, Trubner, and Co, 
1892 ) 

Sp little book represents another attempt to teach 

the theory of chemistry upon the basis of a narrowly 
restricted experience of facts and phenomeha Whether 
"this is possible 1s a qüestion debatable, and still, ın fact, 
debated among teachers That ıt 1s possible to make 
the study of chemistry by young people, as a form of in- 
tellectual exercise, more useful than has usually been the 
case there can be no doubt, and that much instruction 
could be got out of a course such as this which is in- 
dicated in Prof Cooke's little work is certam The 
bok appears to be intended “as a guide for the teacher 
uch as for the pupil, and much would depend upon 
the qualifications of the former for the work of demon- 
stration and exposition It &ontains directions for the 
peiformance of a system $f experiments, and tg do 
justice to the sygtem the teacher ought carefully to study 
the instructio{ given in the introduction,and to act upon 
them And to those wh@know anything of the manner 
in which chemistry 1s too often taught in the schools of 
this country, either by the visiting “science teacher,” 
who knows httle, or by the mathematical master, who 
usually knows nothing at all about the subject, such 
remarks as the following, taken from the intfodugtion, 
will séem particularly welcome and appropriafe e ¢° 
The author says t . A 


. 

“ Expenfhents are only df value as parts of a gourse 
of instruction logically followed out fram beginning, to 
end In such a course there must be necessary £ great 
deal to be filled out by the teagher, and thys can vastly 
better be taught from his €ips, with such illustrations as 

= he can commaifd, than from any bpoks " s 


And again, * 


. e 6 

“The best @ppatatgs will be of ne ise unles$ the 
teacher stagds before 1t and speakseto his pupils out tf 
the fulness of his own knowledge This às an essential 
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*ondition of success, and without it the experimental 
method should never be attempted ” ae 


But after these things have alle been *duly noted and 
acted upon, a glance at the table of centepts is apt"to 
rgise a doubt whether after all the erection of so large a 
superstructure is justifiable or practicable upon fgunda- 
tions so slender The book begins at p. 13, and thence 
to p 52, with the exception of three or four pages aBouft 
water, the whole 1s devoted to the physical properties of 
liquids and solids represented by water and air Then 
we come to oxygen, hydrogen, sulphur and its oxides, 
chlorine, carbon and the oxides of carbon, ethylene, 
nitrogen, nitric acid, ammonia, magnesium, zinc, sodium, 
copper, and iron, all of winch are included im the fifty 
pages following Then comes a chapter on general prin- 
ciples, a third on molecules and atoms, followed by 
chapters on symbols and nomenclature, molecular struc- 
ture, and thermal relations 

This 1s not the first book which has appeared with 
similar objects In this country there have been Prof. 
Ramsay's little book on “ Chemical Theory," Muir and 
Carnegie's ** Practical Chemistry," Shenstone’s “ Practical 
Introduction to Chefhistry,” and probably others, which 
seem to aim at dealing with. chemistry 1n the same kind 
of way, which 1s intended to be a way of pleasantness 
and a short cut to rather exalted territory The road, 
however, 1s bordered by precipices unseen by the young 
traveller 

The advocates of this kind of system, which consists 
In passing from one or two rough experiments, or obser- 
vations, direct to great generalizations, anticipate great 
things from its general adoption All the rising generation 
who come under its influence are to possess greatly de- 
veloped powers of observation and reasoning Some of 
those who have been accustomed to old-fashioned ways 
of getting a good grip of facts, and some stock of ex- 
perience before proceeding to difficult investigation, are 
not convinced. and are inclined to doubt whether school 
boys and girls can be made to reason out for themselves 
problems which have cost for their elucidation the work of 
generations of men And the logic of the process is 
often more than questionable Hereisanexample(p 110) 
The law of the conservation of mass 4s supposed to be 
established by a single experiment, which consists in 
burning a bit of phosphorus in a jar, and showing that 
there 1s no loss of weight ; 


“Hence it must be that, The sum of the weights*of the 
products of a chemical change ts exactly equal to the sum 
of the weights of the factors ‘Ne may conceive of any 
chemical process as Taking place in an Qermetically 
sealed space—indetd the earth 1s essentially guch a spaces 


—and pence this law must be universally true * 
. 


. 

* Here the process*of induction 1s reduced. toe collecting 
&. single instance, whiclf 1s itself mtperfect pure} &his is 
not to stand as an exffaple of the methods of physical 
science * 

One would nôt wish to be hard upon Prof Cooke’s 
little Pook, but with many meritofioys features it dbes * 
not seem to represent a great Improvement ujfon the 
books referrdtbto abgve®_ The rfaive statem@pt af the end 
ofthe yntroduction, t at theedyrections camın fhany cases 
be unpxoved, cannot be beld to excuse «ha rough ande 
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shpshod gharacter of some of the forms of experimen? 
reeemmended The book will supply suggestions which 
will be found us@ful bygsome teachers, but the reference 
to*apparatus unfamiliar on this side the Atlantic may be 
a slight bar to its adoption here WAT å 


——— M en 


OUR BOOK SHELF 
Elementary Geography of the Britzsh Colomes By George 
M Dawson, LL D ,F RS , and Alexander Sutherland, 
MA With Illustrations (London Macmillan and 
Co, 1892) 
THIS volume forms one of the well-known geographical 
series edited by Sn ArchibaldeGeikie The part of it for 
which Dr Dawson is responsible ıs that which deals with 
the British possessions in North America, the West 
Indies, and the southein part of the South Atlantic Ocean 
Mr Sutherland describes the British colonies, depen- 
dencies, and protectorates in the northern part of the 
South Atlantic, Mediterranean Sea, Africa, Asia (ex- 
clusive of India and Ceylon, which are described in a 
separate volume of the series, by Mr H F Blanford), 
Australasia, and Oceania Both writers have enlightened 
ideas as to the needs of those for whom such books are 
prepared They have carefully avoided the bringing to- 
gether of masses of uninteresting detail, their chief object 
being to convey a good general idea of the physical 
features and resources of the British. colonies, and of the 
various ways 1n which these have affected the distribution 
of the population and the growth of industry and com- 
merce The facts are presented simply and clearly, and 
every page contains statements which an intelligent 
teacher would have no difficulty in using as texts for 
pleasant and profitable instruction Most of the illus- 
tra tons are from photographs, but there are also several 
ver. effective engravings from original drawings by Mr 
Pritchett 


Farmyard Manure By C M Aikman, MA, BSc 
(Edinburgh and London Blackwood, 1892 ) 


WE are told in the preface that this little work 1s in sub- 
stance a chapter from a larger work on “ Soils and 
Manures,” on which the author 1s at present engaged 

Perhaps we may be excused if we fail to see the necessity 
of publishing this chapter separately in advance It cer- 
tainly contains much information from German works, 
such as Heiden's “ Dungerlehre," but the book is written 
mainly from the chemist’s point of view and not from the 
farmers The pamphlet gives one the impression of 
having been hurnedfy prepared, but no doubt its defi 

ciencies willbe remedied in the larger book 





LETTERS TO THE EDITOR 


[The Editor does not hold himself vesbousille for opinions ex- 
pressed bY his correspondents Neither can he undertake 
to refurnpor to correspond with the writers of, resected 
manuscripts intended forgthts or any other part of NATURE, 
No notice 1s¢aken of anonymous commpnrcattons ] ° 

. 

.*. o Peripatuse from St Vincent 

Some of the readers of NATURE „wi? doubtless be interested 
ta, learn that, while collecting in Vincent on behalf of the 
Committee appointed for the investigation gf the fauna and flora 
of the Lessee Agyilles, Mg H H Smith obtained five examples 

*of the genus Perigatug . . 

The 1r@portance of the discovery, or rather rediscovery, of this 
Arthropo®in St Vineent resis upon $e, fact tft the Rev L 
Guilding progu@ed the first%ecorded exdmples of the genus a 
this same islgnd' A d€scriptiow@f these, under the nae zulm 
For mis, was published by this naturalist in 1826, in vol @ of the 
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Zoological Journal But from thag time ufu! gow, a period of , 


66 years, no additional specimens have been brought to light in 
this locality , and since Guilding’s typts have been,lost sight of, 
and his description of them 1s wanting 1n detail, the igentuty of 
guhfo»mis has been involved in considerable obscurity There 
can, however, be littlesif any doubt that the examples colleeted 
by Mr H H mth are specifically ideftigal with tho that 
Guiding descriBed Nevertheless thm assumption receives 
more support from identity of locality than from the agreement 
that obtains between the description ot salzfor mas ang the speci- 
mens before me The largest of these meaguies 43 mm. ift length 
and 6 5 in width , the smallest, on the contrary, ts only 13 mm 
long One example has 34 pairs of legg two of them 33, one 
30, and one 29 The colour of the lowe® surface may be de- 
scribed as fawn, tha& of the dorsal side varies from fawn to 
blackish grey 
Those who are famihar with Mr Smith's qualifications as a 
collector need hardly be told that the specimens are on the whole 
in asatisfactory state of preservation I consequently hope to 
be able to prepare a detailed descriftion of the species, to be 
incorporated in the report upon the Myriopoda ef the Lesser 
Antilles, the identification of the species of this group, together 
with that of the Scorpions, Pedipalpi, and fresh-water Decapoda, 
having been kindly intrusted to my care by the mepbers of the 
Exploration Committee R I Pocock 
Natural History Museum, May 27 


The Line Spectra of the Elements 


I QUITE agree with Prof Stoney that Fourier's theorem can 
be applied to motions which appioximate to non periodic 
motions ın any assigned degree, and for any assigned time 
And so the co ordinates of any arbitrary motion may approxt- 
mately in any assigned degree and for any assigned time be 
represented by formulas of this kind — 


i 
494-0, sin (Ert a) sin (Een) +a, sn (2 te) 
Jj 


where 774, 7/5, My are positive integers, and 7 must be chosen 
sufficiently large to suit the length of the assigned time This is 
not the point in Prof Stoney’s reasoning to which I object 
What ] want to say is this If the motion ıs not periodical, 
the periods of the circular functions, as well as the amplitudes 
and phases, are not necessarily definite Thatis to say, 1f we 
choose a larger value of 7, to get a closer approximation for a 


longer time, the values of 2, ^ do not necessarily a d 


definite values, but may become totally different 
Take, for instance, the equation— 


e. 
t= 2 [sine - 3 si e^ + 4sm 3^— ] 

e 7 Z Jj 
which holds good for all values of / between -ey apd +7 Prof 
Stoney may say that Fourier's theorem can begapplied to the 
function ¢ So it can, certainly, ifgn intervalisassigned But 
the amplitudes and periods of the single terms are not indt. 
pendent of the length of the interval, and do not approach definite 
values when the interval increases indefinyely 

The time during which the approximation 1s to hold good 
netd not be indefinitely long But the time must be long 
m comparigoñ with the longest of the periods Motions of 
the ether thay are represented by such functions will be regolved 
by a di@i@ction gratin@ intofdifferent rays, but others will not 
Prof Stoney hgs not ngticed that a distinct property ef the fanc- 
tion ıs wanted 1n order to get a proper resolution into a sum of 
circular füunf&uons His reasonimes in chapter iv of his memoir 
on the” cause of double hnes, &c (Transactions of the Royal 
Dubline Society, 1891), refer to all functions with or without 
this properfy, and therefore do not seem togne to be correct, 
But I adrgit tft my expresfon mthe passage quoted by Prof 
Stoney might have been clearer e RuNGE 

Techn Hochschule, Hannover, May 19 
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* Maxwelf's Law of Distributeon of Énergy. 
* În the current numbér of the Philosophical Mazine, Lord 
‘Kelvin describes * Gynamical sfstem in which when in stationary 
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motion Aun law of distribution of energy would fail, 
assuming that law to cofiast in the ultimate equality of the 
energy ogdifferent parts of the system He has thus shown the 
necessity for more accurate language than 1s commonly employed 
m te enunciation ofthat law, and a. comsideration of his prob» 
lem may help to determine the limits to which itis subject 
The following statement, whether co-extensife with Maxwell's 
law or not, will probably (be accepted as true as far as ıt goes— 
If there qgist a very great number of material systems, the state 
of each Gane defined lay certain co-ordinates and momenta, and 
if at a given instant all combinations of the co-ordinates and 
momenta are repiesentgl among them with frequency propor- 
tional to e-?*D), tfen that distribution. will be permanent— 
that ıs, will not be disturted by the mutual action of the 
systems, or by any foices 1n the field of which they are placed, 
prov'ded al] the forces concerned be conservative 
The further question as to how far the solution thus found 
for the permanent state 1g unique, has been treated by Boltz- 
mann He shows that a Certain function, which in stationary 
motion must be positive and constant, necéscanly diminishes 
with the tıme, so longeas any small deviations exist from the 
above described state It 1s obvious that this proposition of 
* Boltzmann'seannot be applicable to all cases of siationary motion 
Periodic motions are exceptions, and so 1s. the system described 
by Lord Kelvm The question is what assumptions underlie 
Boltzmann’s demonstration It will be of great advantage if 
one speaking with Lord Kelvin’s authority will assist in defining 
the limits to which the proposition is subject 
Maxwell, although he may at times have expressed himself 
incautiously, was aware that the theory was subject to limita- 
tions The statistical, as distinguished from the historical, 
method was fiom his point of view of the essence of the theory 
A distinction may be drawn between systems, such as Lord 
Kelvin’s, to which the statistical method 1s inapplicable, and 
those in which the stationary motion, when attained, 1s what 1s 
called thermal motion—that 15, the relative motions are 1n all 
, directions indifferently, and of that nregular chafacter in which 
*heat 1s supposed to consist 
It may be that we shall be driven to the conclusion that 
Maxwell's law has no application except to this class of systems , 
thatitis, ın fact, only the limiting state to which a material 
system approaches as we increase indefimtely the number of 
its degrees of freedom 
It does, at all events, appear that in cases wheie the law 
fails, its failure 1s due to the introduction of some restrictions on 
freedom of motion, especially asgregards direction Maxwell 
poMted out that demons—on, shall wesay, beings endowed with 
freZwill—muight by directing the courses of dividual mole- 
es cause a system to violate, not only the law of distribution 
of energy, but even the second law of thermodynamics What 
these bemgs might be supposed to do, that Lord Kelvin in fact 
does once for all for his systém, by prescribing æ f7z072 the 
directions of motion and other conditions of the problem to® suit 
his purpose 9 e H W WATSON 
* S.H BURBURY 
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The Former Connection of Southern Continents 


WITH reference to t]fe very interesting question treated in Mi 
Mellard Reade's latter of your issue of May 26 (p 77), as to the 
former connection of southern corftinents, it may be worth while 
calling attention to the fact that a great c'rcle, which & may call 
the Kuffrana Great Circle, connegts thgt coast Ime vith the 
Falkland Island and the South Georgia Island It may $e pre- 
sumed that these two lands are the remafntng summits of what 
was once a chain of mountains ip connection with the continent 
of South America Some of the points through ‘which œ near 
which this great circle passes are as follow — thë abowe- 
mentioned islands, Port de Sta Cruz, Patagonia,  traverges 
the Pacific, runs parallel to the southern brarfch ofthe Aleutian 
Islands, and cutssKamtchatka s&mewhat south of Klienclfewskaia 

™ Volcano, and tra¥ersing Asia emerges by the Island o Cutch, 
so interesting on account of the earthquakes which occurred 
there 
antipodal to the northern extremity of Saghalian Isnd 
° . P È O'Rxngv 

Royal Collage of Science for Ireland, e 
Stephen’s Green, Dublin, May 30 . 
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ON THE RELATIVE DENSITIES*OF 
HYDROGEN AND OXYGEN!  ""* 


IN a preliminary notice upon fus subject (Roy Sge 

Proc, vol xhu p 356, February 1888), I explained 
the procedure by which | found as the ratio of den- 
sities 15 884 The hydrogen was prepared from zinc and 
sulphuric, or from zinc and hydrochloric, acid, and was 


liberated upon a platinum plate, the generator being 12, «wu 


fact a Smee cell, inclosed in a vessel capable of sustain- 
ing a vacuum, and set in action by closing the electric 
circuit at an external contact The hydrogen thus pre- 
pared was purified by corrosive sublimate and potash, 
and desiccated by passage through a long tifbe packed 
with phosphoric anhydride The oxygen was from 
chlorate of potash, or from mixed chlorates of potash 
and soda 

In a subsequent paper “ On the Composition of Water ” 
(Roy Soc Proc, vol xlv p 425, February 1889), I 
attacked the problem by a direct synthesis of water from 
weighed quantities of the two component gases The 
1atio of atomic weights thus obtained was 15 89 

At the time when these researches were commenced, the 
latest work bearing upon the subject dated from 1845, 
and the number then accepted was 1596 There was, 
however, nothing to show that the true ratio really 
deviated from the 1@ 1 of Prout’s law, and the main 
object of my work was to ascertain whether or not such 
deviation existed About the year 1888, however, a 
revival of interest in this question manifested itself, 
especially in the United States, and several results of 
importance have been published Thus, Prof Cooke and 
Mr T W Richards found a number which, when cor- 
rected for an error of weighing that had at first been 
overlooked, became 15 869. 

The substantial agreement of this number with those 
obtained by myself, seemed at first to settle the question, 
but almost immediately afterwards there appeared an 
account of a research by Mr Keiser, who used a method 
presenting some excellent features, and whose result was 
as high as 15949 The discrepancy has not been fully 
explamed, but subsequent numbers agree more nearly 
with the lower value Thus, Noyes obtains 15 896, and 
Dittmar and Henderson give 15 866 

I had intended further to elaborate and extend my 
observations on the synthesis of water from weighed 
quantities of oxygen and hydrogen, but the publication of 
Prof E W  Moiey's masterly 1esearches upon the 
“Volumetric Composjtion of Water” (Amer Fourn 
Sc: , March 1891) led me to the conclusion that the best 
contribution that I could now make toghe subject would 
be by the furthe: determination of ghe relative densities 
of the two gases The combination of thig with. the 
number 20002,? obtained by Morley as the mean of 
astonishingly concordant individual experiments, would 
give a better result for the atomic weights than eny I 
could hope to obtain directly 

In the present work two objec$s have been especially 
kept ın view The firf is simplicity upon the chemical 
side, and the second the use of materials in Such a forme 
that thg elimination of impurities goes forward in the 
ngrmal"workimg of the process * When, ag ir*the former 
determinations, the*hydrogen ıs made from zinc, any im- 
gurity which that materml may cogfain and commainjcate 
to the gas cannot be elétuinated from the gefierator, for 
each experiment brings m% play a fresh quantity of zinc, 

* “On the Relative Densities of Hydrogen and Oxygen JI” Abstract 
of a paper by Lord Ray€eigh, Sec RS, irs at the gora Society on 


February 18, r892 . 
? It sh@uld not be overlo^kejl that fis number 1s difficult to reconcile with 


It 1s of interest to note that South Georgia Island is | views generally held as to the applicability of Aypgadro’s law to v@ry rare 


ases From waag hydrggen gases 


& know of wie behavigur of oxygen ang 
under compression, 


seems gnBrobable thatgolumes whichgre as 2 0002 1 
under atmospheric conditions woul@ Eman as2 r upon ge nzc expansion 
Aceordufz*to the formulas of Van de@Maals a gr€ater change than this in 


the rateo of yolumes 1$ to be expecteg. ee .* 
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with its &ccompanying contamination Moreover, the 
supply of acid tgat can be included in one charge of the 

generator 16 inadequate, and good results are only ob- 
tained as the cha»ge 1s becoming exhausted These diffi- 
culties are avoided when zinc 1s discarded The only 
material consumed during the experiments is then tfe 
water? of which a large quantity can be included from the 
firsy On the other hand, the hydrogen liberated 1s 
Tecessarily contaminated with oxygen, and this must be 
removed by copper contained in a red-hot tube In the 
experiments to be described the generator was charged 
with potash,! and the gases were liberated at platinum 
electrodes® In the case of a hydrogen filling, the oxygen 
blew off on one side from a mercury seal, and on the 
other the hydrogen was conveyed through hot tubes con- 
taining copper The bulk of the aqueous vapour was de- 
posited in a small flask contaiming strong solution of 
potash, and the gas then passed over solid potash toa 
long tube packed with phosphoric anhydride OF this 
only a very short length showed signs of being affected 
at the close of all operations 
With respect to impurities, other than oxygen and 
oxides of hydrogen, which may contaminate the gas, we 
have the following alternative — Either the impurity 1s 
evolved much more rapidly than in proportion to the 
consumption of water in the genewator, or it 1s not If 
the 1ate of evolution of the impurity, reckoned as a frac- 
tion of the quantity origmally present, is not much more 
rapid than the correspondingly reckoned consumption of 
water, the presence of the impurity will be of little import- 
ance  If,on the other hand, as 1s probable, the rate of 
evolution 1s much more rapid than the consumption of 
water, the impurity 1s soon eliminated from the residue, 
and the gas subsequently generated becomes practically 
pure A similar argument holds good if the source of the 
impurity be in the copper, or even in the phosphoric 
anhydride, and it apphes with increased force when at 
the close of one set of operations the generator Is re- 
plenished by the mere addition of water It 1s, however, 
here assumed that the apparatus itself 1s perfectly tight 
Except for the reversal of the electric current, the 
action of the apparatus is almost the same whether oxy- 
gen or hydrogen ıs to be collected In the latter case 
the copper in the hot tubes ıs ın the reduced, and in the 
former case in the oxidized, state For the sake of dıs- 
tinctness we will suppose that the globe 1s to be filled 
with hydrogen 
The generator itself is of the U-form, with unusually 
long branches, and it 1s supplied*from Grove cells with 
about 3 amperes pf electric current Since on one side 
the oxygen blows off into the air, the pressure in the 
generator is always nearly atmospheric Some trouble 
has been caused by leakage between the platinum elec- 
trodes and the glass In the later experiments to be here 
recorded these joints were drowned with mercury On 
leaving the generator the hydrogen traverses a red-hot 
tube of hard glass charged with copper,” then a flask con- 
taining a strong solution of pofsh, and afterwards a 
esecond simflar hot tube The additienal tube was intro- 
duced with*the idea that the action of the hot copper in 
eromoting ehe union ofthe hydrogen with its oxygen 
contamination might be more complete after removal of 
the greater part of the oxygen,{whether in the combined or 
1n th€ unconfbined state From tijg point onward the ga$ 
was nearly dry In the earliereexperiments the Junctions 
òf the hard furnace tubes with the soft glass of the 
remainder of the apparatus were effécted by fusion 


e Ont of ifie joints®1emaingd in use, but the others 


were geplaced by* india-rubber c@nnexions drowned zn 


e 

T At the sugegttion 8f Prof, Morlep, t#@sglution @% freed from car- 

bonate or neerl: s: by the us? of bafyift, of Which it contained a slight 

eacess e i y E > ° ee 4 
? ‘Lhe copper myst be free from sulphur oth th t 

with sulphuretr@@ hydPogen 1s somewhat persistant pL "T. POOR 


BO. 117, VOL. 46] o 


e 
mercury It 1s believed th&t no leakage occurred ate 
these joints, but as an additional secumty a tap was 
provided between éhe generatbr and the furnace, and was 
«kept closed whenever there was no forward chrrent of 
hydrogen In thisevay the liquid in the generato: weuld 
be protected, from any possible infilfragion of nifrogen 
Any that might. find its way into the furnace tubes could 
easily be removed before the congnencement of a filling 

Almost immediately upon leaving the furgace tubes 
the gas arrives at a tap which foredistinctness may be 
called the regulator In the generatar and in the 
furnace tubes the pressure must be gearly atmospheric, 
but in the globe there is (at the commencement) a 
vacuum The trafsition from the one pressure to the 
other takes place at the regulator, which must be so 
adjusted that the flow through 1t 1s approximately equal 
to the production of gas At first the manipulation of 
the regulator was a source of trovle, and required almost 
constant attentton, but a very simple addimon gave the 
desired control This was merely a long wooden arm, 
attached to the plug,which served both as a lever and as an 
indicator Underneath the pointed extremityevas a small e 
table to whichits motions could be referred During the 
first two-thirds of a filling very little readjustment was 
needed, and the apparatus could be left for half an hour 
with but little fear of displacmg too much the liquid in 
the generator Towards the close, as the motive force 
fell off, the tap required to be opened more widely Some- 
times the recovery of level could be more conveniently 
effected by insertion of resistance into the electric circuit, 
or by interrupting it altogether for a few minutes Into 
details of this kind it 15 hardly necessary to go further 

Fiom the regulator the gas passed to the desiccating 
tubes The first of these was charged with fragments of 
solid potash, and the second with a long length of , 
phosphoric anhydride — Finally, a tube stuffed with glass- 
wool intercepted any suspended matter that might have 
been carried forward 

The connection of the globe with the generator, with 
the Toppler, and with the blow-off, 1s shown in the 
accompanying figure. On the morning of a projected 
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filling the vacuoys globe would be connected with the 

fepe end of ethe stput-walled ifdia-rubber tube, and 

secured by windiag wire , The generator befig cut off, a 

high vacuum would be made up to the tap of the globe 
7 . 
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After a coupletof fours! standing the leakage through the 
india-rubber and at the joints could be measured The 
amount of éhe leakage foynd in the first two hours was 
usually megligible, conidered as an dddition to a globe- 
ful of hydrogen, and the leakage that would occur in the 
hoffrg following weuld (in the abseffce of accidents) be 
still smaller ff the test were satisfaototy, the filing 
would proceed as follows — 

The electric cuireft through the generator bemg 
estabhshéti, and the furnace being heated, any oxygen 
that might have percolated into the drying tubes had 
first to be washed out In order to do this more 
effectively, a modefate vacuum (of pressure equal to about 
I inch of mercury) was maintained inthe tubes and up to 
the regulator by the action of the pump In this way the 
current of gas 1s made very rapid, and the half-hour 
allowed must have been more than sufficient for the pur- 
pose The generator yas then temporarily cut off, and a 
high vacuum, produced in the globe connection and in the 
blow-off tube, which, being out of the main current of gas, 
might be supposed to harbour impurities After this the 
pump would be cut off, the connection with the generator 
re-established, and, finally, the tap of the globe cautiously 
opened 

The operation of filling usually occupied from two to 
three hours When the gas began to blow off under an 
excess of pressuie represented by about half an inch of 
mercury, the blow-off cistern was lowered so as to leave 
the extremity of the tube free For two minutes the 
current of gas from the generator was allowed to flow 
through, after which the generator was cut off, and the 
globe left in simple communication with the atmosphere, 
untilit was supposed that equilibrium of pressure had been 
sufficiently established Doubts have at various times 
been felt as to the interval requned for this purpose If too 
* little time 1s allowed,there will remain an excess of pressure 
in the globe, and the calculated weight of the filing will 
come out too high On the other hand, an undue pro- 
longation ofthe time might lead to a diffusion of air back 
mto the globe In a special experiment no abnormal 
weight was detected after half an hour's communication, 
so that the danger on this side appeared to be small 
When the passages through the taps were free from 
grease, one or two minutes sufficed for the establishment 
of i: 


ulibrium, but there waf always a possibility of a 
l obstruction In the results to be presently given, 
four minutes were allowed after the separation from the 
generator It may be renfarked that a part of any 
minute error that may anse from this source will be 
eliminated in the comparison with oxygen, whichewas 
collected undgr leke conditions 
The reading of the barometers and thermometers at 
the moment when the tag of the globe was turned off 
toók place as descubed in the former paper The 
arrangements for the weighings were also the same 
In the evacuations the process was always continued 
until, as tested by the gauge of the Toppler after at least 
a quarter of an hour's standing, the residue could be 
neglected Here, again, any munute error Would be 
eliminhted in the comparison of éhe two gases ° èe 
In the cgse of oxygen, the errors due to contamination 
(even with hydrogen) ate very much dimimshed, and 
similar errors of weighing tell very much lẹs® upon the 
proportional agreement of the final numbers A com- 
parison of the actual yesults with the two kinds of gas 
does not, howeve1, show so great an advantage on the 
side of the oxygen as might have been expected The 
wenference appeats to be that the individual res@lts are 
somewhat largely affected by temperature errors Two 
thermometers were, indeed, used (on opposite sey 
withip the wooden box by which the globe s sfrrounded, 
and they. could"easily Be read to withii 4^ C But 
other respeWés, the circumstances Were,unfavourable, in 
consequence of the presence uf the same tdom of the fur- 
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“nace necessary to heat the copper An erwor qf + o^ 1 C. 
in the temperature leads to a discrepancy of I pere in 
1500 in the final numbers Some furtlser elaboration of 
the screening arrangements actually employed would 
have been an improvement, but 1nasmfich as the circum- 
Sjances were precisely the same for the two gases, no 
systematic error can here arise The thermometerg were, 
of course, the same ın the two cases 


The experiments are grouped in five sets, two» fage-er- mmm 


oxygen and three for hydrogen In each set the work 
was usually continued until the tap of the globe required 
re-greasing, or until, owing to a breakage oi to some 
other accident, operations had to be suspended. 

The means are as follow — 























HYDROGEN 
HIMEN 
i gram i o o grun 
July o 15808 65 18 o 158056 
September | 015797 6r | 17 o 157050 
October | 015804 53 12 o 155040 
Mean 60 16 o 158015 
: -e 
OXYGEN 
so | Wase MEE 
E Noe Í 7 
grams | o o grams 
June 2 51785 68 20 2 51735 
November 251720 1 55 13 2 51713 
6th | 165 | 251724 


Mean i 





The means here exhibited. give the weights of the two 
gases as they would be found with the globe at 12°C, 
and the barometers at 60° F and at 30 inches The 
close agreement of the mean temperatures for the two 
gases shows how httle room there 1s for systematic error 
dependent upon imperfections in the barometers and 
thermometers But the results still require modification 
before they can be compared with the view of deducing 
the relative densities of the gases 

In the first place, there 1s a systematic, though minute, 
difference ın the presswres hitherto considered as corre- 
sponding The terminal of the blow-off tube 1s 33 inches 
below the centre of the globe at the fime of fillmg In 
the one case this 1s occupied by Hydrogen, and in the 
other by oxygen If we treat the latter as tht standard, 
we must regard the hydrogen fillings as taking place 
under an excess of pressure equal to 43 of the weight of 
a column of oxygen 33 inches high, and this must be 
compared with 30 inches of mercury Hence, if we 
take the sp gr of oxyggn under Ztmospheric conditions 
at ooo14, and thateof mercury at 136, the excess of 
pressure under which the hydrogen was collected is as a 


fractioneof the whole pressur e 27 e 
e 
33 F5 90014 i 
" 30 16 «36 o'qporo6 , .. 


. 
and 0000106 X 0158 6000017 This, then, 1s what we 
must subtract from the wefght of the hydrogen on accouns 
of the differencesf pressures due to the gas 1n the blow- 
off tube Thus e -? 


s H= 0197998, O= Q*51724. o 
But there * still pees amd a mere umport&nt cor- 
reetion to be introd per it was 


ede *In nfy former, 
shown*fhat when the weighuff& are cOnducteé in air the 


true fveight of the gas contfuned in the gtofass not given 
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e : e 
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by merely subtracting the weight of the globe whee 
empty fim the weight when full When the globe is 
empty, its external volume ts less than when full, and 
thus, in order to obtmin the true weight, the apparent 
weight of the gas must be increased by the weight of air 
whose volume 1s equal to the change of volume of the 
globe $ 
In order to determine the amount of this change of 
volume, the globe 1s filled to the neck with recently boiled 


U— ÉQistilled water, and the effect 1s observed upon the level 


in the stem due to a suction of, say, 20 inches of mercury 
It 1s not advisable to carry the exhaustion much further, 
for fear of approaching too nearly the point at which 
bubbles oé vapour may be formed internally In the 
earlier experiments, described in the preliminary note, 
the upper surface of the liquid was in the stem of the 
globe itself (below the tap)*and the only difficulty lay 
in the accurate estimation of a change of volume occur- 
ring in a wide and somewhat irregular tube The method 
employed was to produce, by introduction of a weighed 
quantity of mercury, a rise of level equal to that caused 
by the suction 
The advantage of this piocedure lay in the avoidance 
of joints and of the tap itself, but, for the reasons given, 
the readings were not quite so accurate as might be 
desired I wished, therefore, to supplement, if possible, 
the former determihation by oneein which the change 
of volume occurred in a tube narrower and of better 
shape With this object in view, the stem of the globe 
was prolonged by a graduated tubular pipette attached 
with the aid of india-rubber The tubes themselves were 
treated with gutta-percha cement, and brought almost 
into contact It had hardly been expected that the joint 
would prove unyielding under the applied. suction, but it 
was considered that the amount of the yielding could be 
estimated and allowed for by operations conducted weth 
tap closed The event, however, proved that the yielding 
at the joint was scarcely, if at all, perceptible 
The pipette, of bore such that 16 cm corresponded to 
I CC, was graduated to o or, and was 1ead by estimation 
toooorcc In order the bette: to eliminate the changes 
due to temperature, readings under atmospheric pressure, 
and under a suction of 20 inches of mercury, were alter- 
nated On January 28, 1892, a first set gave 0648— 
O 300 = 0 348 , a second gaveo 6645—0 316 = 0 3485 , and 
a third gave 0675 — o 326 — 0349, Similar operations 
with tap closed ! gave no visible movement 
The result of the day's experiments was thus o 3485 
for 20 inches, or 0 523 for 30 inches, suction Similar 
experiments on January 28, at 4 different part of the 
graduation, gave o 526 On this day the yrelding with 
tap closed was just visible, and was estimated at ooo 
As a mean result, we may adopt os24cc The gradua- 
tion of thé pipette was subsequently verified by weighing 
ea thread of mercury that occupied a measured length 
A part of the above-measured volume is due to the ex- 
pansion of the water when the pressure is relieved We 
may take this at o 0090047 of the volume per atmosphere 
The volume itself may be derive with sufficient accuracy 
for the présent purpose from the*weight of its oxygen 
contents "ftis 2 517/000137, or 1837 cc The expan- 
esion of the water per atmosphere 1s thus qQ000049 X 1837, 
or 0 087 £c * This 1s to be subtraeted from o 524, ahd 
leaves 0437 cc, This numbeg applies strictly to the 
volifme incbosed within the glasg but the change in tfe 
external volume of the globe ile almost the same 
* The correction now undef consideration ıs thus the 
weight of 0 437 cc of air at the average temperature of 
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estimate was o 00056 gram The finafly cOrrected weights, 
ate thus— " e 


«O25» 
and for the ratio of densities we have 

* 15882. e. a^ 
This correspottds to a mean atmospheric condition of 
pressure and temperature e 

If we combine the above ratio of densities wyth Prof 
Morley’s ratio of volumes, viz 20082 . 1, we get, as the 
ratio of atomic weights, 15 880 . 

If we refer tothe table, we see that the agreement of 
the first and third series of hydrogen weifhings 1s very 
good, but that the*mean from the second series 1s de- 
cidedly hghter This may have been in part fortuitous, 
but it 1s scarcely probable that ıt was so altogether 
Under the circumstances we can hardly reckon the 
accuracy of the final results as cl@ser than 5555 

The accompanying table of results, fourmi by vanous 
experimenters, may be useful for cemparison — 


Ho 158531, 
* e. 

















kad 
Name | Date E Densities 
Dumas | 1842 : 1596 — 
Regnault i 1845 | — 15 96 
Rayleigh 1888 | — 15 $84 
Cooke and Richards 1888 | 15 869 — 
Keiser 1888 ! 15949 — 
Rayleigh 1889 ! 1589 = 
Noyes 1890 15 896 — 
Dittmar 1890 15 866 — 
Morley 1891 I5 879 — 
Leduc 1891 — I5 905 
Rayleigh ° 1892 — | 35 882 
P . 








THE ORIGIN OF THE YEAR' 
II 


Difficultzes 


THERE no doubt was a time when the Egyptian astro- 
nomer-priests imagined that, by the introduction of 
the 365-days year, beginning at the solstice or the nefrly 
contemporaneous Nile flood (there 1s an interval of free 
days between them in the present Coptic calendar $, and 
by marking the commencement, 1n addition, by the heliacal 
rising of one of the host of heaven, they had achieved 
finality But alas! the drefm must soon have vanished 

Even with this period of 365 days, the true length of 
the year had not been reached , and oan, whether by 
observations of the beginning of the in@ndation, or by 
observations of the solstice iPsome of the solar temples 
which, beyond all doubt, were then ın existence, it was 
found that there was a difference, of a day every four 
years between the beginning of the natural and of the 
ftewly-established year, agsing, of couffe, from the fact 
that the,true year 1s 365 days and a quarter of a day 
(roughly) in length : 

The rue year ad thfs established year of 365 days, 
then, behaved to each other as fo]lows Let us take a 
year whep the solstice, representing the beggining of the 

t C@ntinued from vol xlv p 490 

© Lhe lendar question (given both by Brugsch and De Rougé) is, 
doubtfss, a survival fron old Egyptian ymes It 1s good for the neigh- 
bdirhond of Cairo, and the relation of the :mportant gays of the inundation 


to the solstice,an that part of the nver, is as follows "— 
. 


Night ofthe drop 11 Paym . 
the balarkePoom The degsity of this air may, be esti- a the mundat M cs Sumner solstice 

eginning o e natrtion I x 3 ys alter 

mated at 000122, so that the weight of o 437 cc 15 , Assembly at the Nilometer 25 5. io n 

0000533 grgm „This ig the ayantity yauch must be Proclamatiog of the inundation 26 Te Boo» 
ar&age of the Nile 18 Mesori ® 63 > # 

added to the apparent weighgspftBe gases — The former | TMarhage of be ace. 16 Thich go 4 

* For greager secunty%he tap fff turned whale the interior Sas under, Opening of the dams, igo $e n 

€ suction .. * . . . ° *| End of the greater inundation © 7 Phaophj 117 i 
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It will be seen that our investigations land us in tremendously involved state of9the eproplem may be ° 
several astu»nomical questions of the greatest interest, | gathered from the fact that the authorities are not yet 
ande@mt the study is one in which modern computations, | decided whether many of the dates really* belong to a 
with the great ac M@racy e hich the work of Leverrier and | fixed or a vague yeas ! gs 
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others give to them, can come to the rescue, and eke out 
the scantiness of the ancient records. 

To consider the subject further, we must pass from the 
mere question of the year to that of chronology generally, 
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Egyptians, 


had at hand, a calendar could be constructed in the 
simplest way. . 
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To male what follows clearer, it will be well to 


struct z nother diagram Somewhat like the former one 







Let us map oat the 1460 years which elapsed betwen 
tw8 success#e coincidences between the ist of Thothfin 
the va&ue year ent the heliac " r®ing of *Sirit yZ the 
sol Brice, so that we, cafi see at glance the a« Pcr num- 
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» true year, occyrregl on®the rst Thoth of the est&blished 
year. We should have,*in the subsequent years, the 
state of things described in the diagram. The solstice 
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Fic. 2;—Showing the relation between the recurrences of the solstices 

d kc affd the rst of Thoth. 

.» * 
would year by year occur /afer in relation to the 1st of 
Thoth. Thelstof Thoth would occur earlier, in relation 
to the solstige ; 58 that in relation to the established year 
the solstice would sweep forwardsa@mong the days; in 
relation to the true year the rst of Thoth would sweep 
backwards. 

Let us call the trué natural year a fired year: it is 
obvious that, the mogths of the 365-day year would be 
perpetually, varying their place in relation to those of the 
fixed year. Let us, therefore, call the 365-day year a 
vague year. * 

Now if the fixed year were exactly 363i days long, it is 
quite clear that, still to consider the above diagram, the 
Ist of Thoth would again coincide with the solstice in 
1460 years, since in 4 years the solstice would fall on the 
2nd of Thoth, in 8 years on the 3rd of Thoth, and so on 
(365 X 4 — 1460). 

But the fixed year is not 365i days long exactly. In 
the time of Hipparchus 36525 did not really represent 
the true length of the solar year; instead of 365725 we 
must write 365'242392—that is to say, the real length of 
the year is a little /ess than 365} days. 

Now the length of the year being a little Zess, of course 
we should only get a second coincidence of the ist of 
Thoth vague with the solstice in a Jezger period than the 
1460-years cycle ; amd, as.a matter of fact, 1506 years are 
required to fit the months into the years with this slightly 
shortened length of the year. In the case of the solstice 
and the vague year, then, we have a cycle of 1506 years. 

- The variations between the fixed and vague years were 
known perhaps for many centuries to the priests alone. 
They would not allow the established year of 365 days, 
since called the vague year, to be altered; and so strongly 
«lid they feel on this point that, as already stated, every 
Dog had to swear when he Was crowned that he would 

alter the year. We can surmise why this was. It 
‘gave great power to the priests ; they alone could tell on 
what particular day of what particular montb the Nile 
would rise in each year, because they alone knew in what 
part of the cycle they were; and in order te ge that 
knowledge they had simply to continue going every year 
into their holy of Holies one day in the year as the 
riests did afterwards im Jerusalem, and watch the little 
Batch of bright sunlight coming into the sanctuary. That 
would tell them exactly the relation of the true solar sol- 
stice to their year; and the exact date of the inunda- 
“tion of the Néle could be predicted by those who ceuld 
‘determine observationally the solstice, but by no others. 

But now suppose that instead of the solstte we take 
the heliacal rising of Sirius, and cgmpare the gyfcessive 
risings qt the solstice with the rst of Thoth. 


ence in tĦe length of the cyeles depending ypon successive 
coincidences of the rst of Thoth with the solstice‘and the 
heliacal rising of Sirigs? The reason is that stareclange 
their places, aad the star to which they trusted to Warn 
them of the.beginning ofa new year was, like all stars, 

= subject to th@effects brought about by the pre&ession of 
the. equinoxes. Not for long c8uld it continue to rise 
hbliacally either aj the solstice or the Nike flood. 

mong the most important contributors t8 the astrdho- 

lide of this subject are M. Biot Ang Prof. Oppolzer. 


But why, it willebe asked, should there*be any differ- \ 





It is of ")he highest importance to pring together “the 
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fundamental points which have been made out by their 
calculations. We have determinate references to the 
heliacal rising of Sirius, to the rst of Théth, tg jhe - 
solstice, and to the rising of the Nile ig connection with 
the Egyptian year; but, so far as@ have beerrable to make 
out, we find nowhere at present any sharp reference to 
¿be importance of their correlation with the times of the 
tropical year at which these various phenomena took 
place. The question has been complicated by thé use by 
chronologists of the Julian year in such calculationg; so, . 
the Julian year and the use made of it by chronologists 
have to be borne in mind. Unfortunately, many sid 
issues have in this way been raised. s 

The heliacal rising of Sirius, of course—if in those days 
a true /rofica! year was being dealt with-&would have. 
given us à more or less constant variation in the time of 
the rising over a long period, oz account of its preces- 
sional movement; but M. Biot and others before him 
have pointed out that the variation in the time of the 
year at which the heliacal rising took place, produced by 
that movement, was almost exactly equal to the error of- 
the Julian year as compared with the true tropical or. 
Gregorian one. Biot showed by his calculations, using the: 
solar tables extant before those of Leverrier, that from 
3200 B.C. to 200 B.C. in the Julian year of the chronologists, 
Sirius had constantly, in each year, risen heliacally on 
July 20 Julian = June 20 Gregorian. Oppolzer, more 
recently, using Levé@rrier’s tables, has made a very slight 
correction to this, which, however, is practically imma- 
terial for the purposes of a general statement. He shows 
that in the latitude of Memphis, in 1600 B.c., the heliacal 
rising took place on July 18°6, while in the year o it took 
place on July 1977, both Julian dates. 

The variation from the true tropical year brought about 
by the precessional movement of Sirius or any other star, 
however, can be watched by noting its heliaca] rising in 
relation to any physical phenomenon which marks the true. 
length of the tropical year. Such a phenomenon wehave = 
in the rising of the Nile, which, during the whole course of 
historical time, has been found to rise and. fall with ab- 
solute constancy in each year, the initial rise of the ~~ 
waters, some little way above Memphis, taking place very .. 
nearly at the summer solstice. 

Again, M. Biot has made a series of calculations from ^: 
which we learn that the heliacal rising of Sirius AT THE © 
SOLSTICE occurred on July 20 (Julian) in the year 3285 B.C, 
and that in the year 275 B.C. the soZs/zce occurred on June 
27 (Julian), while the heliacal rising of Sirius took place, 
as before, on July 20 (Julian), so that in Ptolemaic times, 


at Memphis, there was a difference of time of about 24 ^. 


days between the hefiacal rising of Sirius and the solstice, 
and therefore the beginning of the Nile flood in that part. 
of the river. This, among othey things, is shown in.» 
Fig. 3. P 

We learn from the work of Biot and Oppolzer thenthat | 
the precessional movement of the star caused successive 
heliacal risings of Sirius at the solstice to be separated by 
almost exactly 365} days—that is, by a greater period than: 
the length of the true year. -Sq that, in relation to this. 
star, two successive fleliacal risings at the rst of Thoth 
vague are represented by a period of (3652 4=) 144). 
years, while in the case of the solstices we want 1506. f 

Nol in beoks on Egyptology the periqd @f 1461 years ` 
is termed the Sothic period, and truly so, as ij very nearly 
correctly measures $he period*elapsing between two 
heliacal risings at thw solstice (or the befinning*of the 
Nile flood) on the 1st o6 Thoth in the vague year. : 

But it is megely the result of chance that 3654 x 4 Ye- 
presents it. It has been stated that this pejiod had not 
any gncient existence, bet was Palculate® back 
times. This seemgto me very improbable. I leok upon 
it rather a&ga true pesult ofeobservgtiong the more so as 
éhe period was shdttened ¿z Iaer times, ae Qppolzer has: 
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ber of years font any start point (= 0) at which the tst 
of Thoth in she vague year occurred successively furthei 
and furtheP from the heliacal rising, until at length, after 
a perio of 1460 years, it comcided again 

ås the Sirius-year is longer than tbe vague one, the first 
vague year will, b@ completed before the first Sırıus-year, 
hence the second yague year will commentce just before 
the end of the fixed year, and that ıs the reason that I 
have revqrsed the ordei of months in the diagram (Fig 4) 

Now if 1s clear that, if the Egyptians really worked in 
this fashion, any special day in the vague year given as 
the date of the heliagal rising of Sirius would enable us to 
determine the nufiber of years which had elapsed from 
the beginning of the cycle This wBl help us to deter- 
mine whether or not they acted on this principle, or used 
one widely different In such an investigation as this, 
however, we are terribly hampered by the uncertainty of 
Egyptian dates, while, as I have said before, there is 
great divergence of opinion among Egyptologists as to 
whether, from very early times, there was not a true fixed 
vear 

But let as suppose that the vague yean was in use, and 
that the rising of Sirius started the year , then, 1f we can 
get any accepted date to work with, and use the diagram 
to see how many years had elapsed between that date 
and the start-point of the cycle, we shall see if there be 
any cyclical relation, and if we find it, it will be evidence, 
so far as 1t goes, of the existence of a vague year 

Now it so happens that there are three references, with 
dates given, to the rising of Sirius in widely different 
times, and, curiously enough, the month 1eferences are 
nearly the same I begin with the most recent, as in this 
case the date can be fixed with the greater certainty It 
is an inscription at Phile, described by Brugsch (p 87), 
who states that, when it was written, the 1$t of Thoth = 
28th of Epiph: Tlfat 1s, according to the view we are 
considering, the heliacal rising of Sirius occurred on the 
28th of Epiphi in the vague year He fixes the date of 
the inscription between 127 and 117 BC Let us take 
it as 122 Next, referring to ou: diagram to find how 
many years had elapsed since the beginning of the 
cycle, we have— 


i Days . 
t 5 Epacts œ 
30 Mesoi 
me 2 Epiphi 


37 X 4= 143 years elapsed 
. 


The cycle, then, began in (148 + 122 =) 270 BC * 

We next fide much mote ancient. inscription record- 
ing the risingeof Sirius on the 28th of Epephi Obviously, 
if the Sothic cycle had amything to do with the matter, 
this must have happened 1458 years earlier, ze about 
(1458 + 122 =)1580BC Under which king? Thotmes 
Ill, who reigned, according to Lepsius, 1603-1565 BC , 
according to Beugsch, 1625-1577 Now, the inscription 
in question is stated to have been inscribed by Thotmes 
III , and, 1t may be added, on the temple (now destsoyed) 
at Elephantiné e o dE Tu 

There js yet another inscription, also knoyn to be of a 
still earliesperiod, feferring to the rising of Sirius on the 
27th of Epfphi We may neg#ect the difference 8f one day , 
and again, if the use of the Sothic cycle were theeorigin of 
the identity of dates we have this time, AETA a 
to Oppolzer, a period of 1460 years tg add fhis 
gives us (1584 -+ 1460=) 8044 BC Again under which 
Here We are face to face with one of thé difficul- 
teg of these inquiries It may be stated, however, that 
thdimscripton 1s ascribed to Pepi, and fhat, according 

rious aujhoriwes, he reigned some tithe between 






. 
, then, to this. that ont of the oldest dafed? 
inscriptions known seems to” belong tô 1 system which 
e 
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continued in use at Phile up to aboutsioo p C, and it 
was essentially a system of a vague year -—- 
Now, assuming that the approximate date of the 
earliest inscription is 3044 BC,’and that it represegted 
the hehacal rising of Sirius on the 27th 5f Epiphi , the year 
$044 must have been the [(5 + 30 + 3) X 4 =] 152nd after 
the beginning of the cycle The cycle, then, must have 
commenced (3044 + 152 =) 3196 B C * 


According to Biot's calculation, the first helhacal sigue - - 


of Sirius at the solstice took place in the year 3285 BC, 
If we assume that the real date of Pepi, who, it 1s 
stated, reigned 100 years, included the year 3044 BC, it 
may be that the inscriptions to which I have directed 
attention give us three Sothic cycles beginn.fig.— 
122 + 148 = 270BC 
15to + 148 = 1728 BC 
3044 + 148 = 3192 BC 
J Norman LOCKYER 
(To be contenued ) 


NOTES 

THE list of those on whom honorary degrees are to be con- 
ferred at Cambridge on the occasion of the installation of the 
Duke of Devonshire as Chancellor shows that culture, and 
especially scientific culture, goes for very little among the 
classes of distinction recognized by the University — Eminence 
in the political world and in society seems to be the claim 
chiefly recognized 

SCIENCE was well represented at the annual dinner of the 
Incorporated Society of Authors on Tuesday The chair was 
occupied by Prof Michael Foster, and Sir Archibald Geikie 
was one of those who responded to the toast of ** Literature ” 

DR A F BATALIX has been appomted Duector of the 
Imperial Botanic Garden at St Petersburg, in succession to the 
late Dr E Regel 

THE ninety-seventh meeting of the Yorkshire Naturalists’ 
Union will be held on Whit Monday, June 6 Some interesting 
notes on the physical geography and geology, botany, ento. 
mology, conchology, and vertebrate zoology of the district have 
been issued for the benefit of those who intend to be present 
We are glad to see that members are expected to “do all in 
their power to discourage the uprooting of ferns and rare plants, 
or the too free collection of rarities of any kind ” 

THE Botanical Society of Fiance has held its annual meeting 
at Algiers, commencing April 16, under the presidency of the 
Algerian botanist, M Bettandier In addition to the reading of 
papers, excursions were made to Biskra, and other spots on the 
border of the Sahara à 

WE have received the programme of the ninth,International 
Congress of Orrentalists It 1s to be held in London from Sep- 
tember 5 to 12, Prof Max Muller acting as President The 
Duke of Connaught has accepted the office of Honordry Pre- 
sident The following are the Vice-Presidents the Marquis 
of Ripon, Lord Northbregk, Lord Rfay, Major-Gen Sir Henry 
Rawhnson, the Rt ¿Mon Sir M E Grant DAF, Sir John 
Lubbock, Sir William Muir, Sig William W Hurfter, Sir George 
BirdwoSd, Sir Willam Markby, Sér Edwin Arnol, the Provost 
Of Oriel College, Oxford, the Master of Balhol College, Ox- 

eíord, the Master of Chris!'s College, Cambridge, H «6 e ang, 
and M. M Bhownuggwt The Treasurer 1s Mr E Delmar 
Morgan The Honorary Secretaries are the Rev C. p 
Ginsburg, D D., Prol T W Rhys Davids, the Rev E W 





Bullinger, D D, Prof A A Macdogell, M M» Bhownugggee, | 


the Raja Pear Mehan ukhari for Bengal), Prof 
Peterson (fog, Bombayy Many emfhent {greigny scholais 
apd members of fonfer (°§ngresees have sigeified their ad- 
hesiow,® and seveial, importarsmGocieti&s hafe undertaken to 
send delegates 


The sections into which tle gk of the Con: 
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gress has been provisionally divided, are the following (the name” 


of thtPiesident being in each case given first, that of the Secre- 
tary second) ,-I Aryan, @rof Cowell, Prof A A Macdonell, 
II*Semitic (2) Assygian and Babylonian, Prof A H Sayce, T 
G Pinches, (4) General, Prof Robertson Smith, A A Bevan, 
III China and the Far East, Sir Thomas Wade, (for Chin 

Prof Wouglas, (for Japan) Prof B H Chamberlam, IV 


- + emp: and Afiica, Prof Le Page Renouf, E. Budge, V 


Australasia and Oceania, Sir Arthur Gordon, Rev R H 
Codrington, D D , VI Anthropological and Mythological, Dr 
k B Tylor, VII Indian, Lord Reay, Prof T W Rhys Davids, 
VIII Geoggaphical Sir M. E Grant Duff, Halford J 
Mackinder, IX Archaic Greece and the Eas., the Rt Hon 
W E Gladstone 


THE Committee of the two International Congresses of Pre- 
historic Archeology and Zoology, which will be held at Moscow 
this summer in connection with the Geographical and Anthro- 
pological Exhibition, has announced, m accordance with a de- 
cision of the Russian Railway Department, that all members 
of the Congresses and exhibitors at the Exhibinon may obtain 
tickets with a 50 per cent reduction for travelling to Moscow 
and back ^ Exhibits may be sent and will be returned on the 
same terms As there are at Moscou two different Societies, 
the Société des Naturalistes de Mosc8u and the Soctety of 
Friends of Natural Science ( Odschestuo Lubetelez Estestvoznaniya), 
it may be worth while to note that it ıs the latter which 1s 
organizing the Exhibition and the two Congresses, and to 
which all applications for the Exhibition must be made 


IT 1s stated that the Secretary of State for the Colonies has 
appointed Miss Doberck, formerly Government Meteorological 
Observer ın Shigo, to be Assistant Meteorologist in Hong Kong 
Miss Doberck’s father has for some years past been the head of 
the Meteorological Observatory in Hong Kong 


LIEUTENANT-COLONEL HOLDICH, of the Sarvey of India, 
will, 1t15 said, personally superintend the mapping out of Captain 
Bower's journey across Tibet The work will be done in the 
Survey drawing offices at Simla, where Captain Sower is at pre- 
sent engaged in preparing the report of his journey 


IT is bad news for famers that the diamond-back moth has 
made its appearance in Yorkshire and Northumberland 
Specimens from both counties have been identified by Miss 
Ormerod 


THE weather during the past week leas been noteworthy for 
the occurrence of thunderstorms, copious rainfall at nearly all 
places and excessive temperatures at most of the English 
stations In London a severe thunderstorm was experienced on 
Thursday morning, May 26 (succeeding one that occurred the 
previous evening), with a heavy downpour of rain varying from 
o 7 nck to 1 0 mch 1n different parts of the metropolis At 8h 
am on Saturday the thermometer registered 76° in London, 
being the highest recorded at that hoyg this year The type of 
wind has beeg cyclonic, with light or moderate south-westerly 
‘breezes generally The Meteorological Office report for the 
week ending, May 28, shos *that the ramfell wae equal 
to the normal vafue in the south and east of England, and ex* 
ceeded 1, m all other districts, whilegin the northern parts, in 
Irelanft and in®Scotland, the fall was aput three times as much 
as the mean On Sunday the temperature was considerably 
lower, but since then it has again become abnprmally high, the 
maxyna in tyegbade registering 75° and upwards in places over 

® the” southern parts ef the kingdom, 93° being registeeed. in 
Londonfmn Tuesday, amd thunder-showers occurred in various 
places on that diy ? a : Pbi r = 2 
THE detailed “despatches beeheht to Marseilles frohe Pont 
“Louis by the mgif steamer Aust? alfen confirm all that vans stated 
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“aftr having brilliantly lifhted for two or three seco 
“and gorges Aftfr*that, the Meteor took first a milky, colora- 
. 


° o 
m the telegrams relating to the hurricane which devastated | 


Mauritius on April 29 A Reuter's telegram ffom Marseilles, 
giving a summary of she despatchés, says that the tota] number 
of lives lost amounted to 1200, while the list of persons injured 
exceeded 4000 — Strorfg magnetic disturbagces were notigef on 
April 25, and eontinued with increasing intefisity on the three 
following days Several well-defined groups of sun-spots were also 
noticed at the same time On theaft&noon of the 28th, the eve 
ofthe hurricane, there was a vivid display of lightning and 
a good deal of thunder, while the air grew peculiarly heavy 
On the following morning the tempegt broke over the 
island in all its fury, the velocity of the wind af times reach- 
ing 112 miles an hour * Thesea rose 9 feet above its usual level, 
a thing unknown since the terrible cyclone of 1818, when the 
water rose nearly four metres In Port Louis itself houses fell 
to the ground in nearly every street e In the Tringlar quarter 
nota single house was left standing In fact, thgreis scarcely 
a house in the entire colony which does not show some signs 
of the fury of the storm Half the’ sugar crop has been 
destroyed An immense number of persons ewere over- * 
whelmed and killed by the ruins of the falling houses, or were 
stricken down ın the streets, as they fled, by the falling stones 
and wreckage 


A VERY destructive cyclone passed over various towns in 
Kansas, on May 27 The storm gave no signs of its approach 
Travelling 1n a north-easterly direction, it struck Wellington (a 
town containing a population of 10,000) at nine o'clock 1n the 
evening, when most people were indoors Within a few seconds 
the central parts of the town coming withm its track were 
devastated from end to end Wellington Avenue, the principal 
business street, ys lined on both sides with ruins, whole blocks 
of buildings having been shaken and overthrown as violently as ,: 
1f the place had been rocked by an earthquake Numbers of 
victims were buried in the ruins, and of those who momentarily 
survived many were found struggling for their lives m order to 
escape from the flames which broke out 1n all directions in con- 
sequence of the sudden escape of gas The towns of Harper 
and Argona were also visited by the cyclone In the former 
town seven people were killed yn the wreck of the buildings, and 
five at the latter It is estufated that between twenty gnd 
thirty people lost their lives in the cyclone , while seventy ablass 
have been more or less 1njured 


On Tuesday, May 3, a fall Gf hail mixed with foreign par- 
ticles was observed ın Stockholuf and appears to have extended 
as far'as Christiania The fall of dust lasted from 1 to 8 p m., 
and was abundant enough to allow of considefAble quantities 
being collected At a meeting of the Geologiska Forening in 
Stockholm, remarks were made by Baron Nordenskiold, afid 
Messrs N Holst, E Svedmark, and Tornebohm, from which it 
appears that the dust contained glassy, ‘isotropic, and various 
ansotropic particles, hornblende, magnetite,@minute scales of 
mica, metallic iron, and some diatoms, 


Tui Tis Kavkaz gives the following description *of a 
meteor of great biilliancy which was observed at Tiflis, on May 
10. It appeated at ft p m in the west part of the sky, was 
of a roundeshgpe, and very belant Three sec@hds after its 
appgaranoe a part of it separated, moving towards the Mta- 
tsmynd& Mquntam, and disappeared below the horizon, after 
lighting the slepes df the meuntam, the centrfl meteor continu- 
ing to move, but having lost fof a few secogds its great bril- 
lancy, which, however, soon reappeared In about 30 seconds 
after the first appearance of the meteor, a second small jfart 
seParated frem it, increasing in size as 1t S pproached the eagth 
This dso disappgar€d m the west, bahind thetame 





its slopes 
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"ion, but soon became bright again, and of phosphorte aspect 
A third parè separated ffom uit, but ıt was much smaller and not 
so brillant as the two former Finally fhe meteor disappeared 
hebind the clouds—a white, lighted blot being seen through 
theme—and gradugli¢ faded away The Phenomenon lasted alto 
gether about three mynutes 


WE learn from the Prezee: Marl that a smart shock of earth- 
quakeewa8 felt at Madras on May 6, about ten minutes to ten 
o'clock The sound heard was at first Ithe distant thunder, and 
afterwards like a railvgay train, running close by The shock was 
distinctly fela TH weather was mony and the atmosphere 
still at the time 


THE Annuazie Géologuyue univer sel, founded by Dr Dagin- 
court in 1885, and continued under the editorship of Di L 
Carez for geology, and oj M H Douvillé for paleontology, has 
pow reachedyits seventh volume Each year the work has in- 
creased in value, and ıt now affords an admirable zészmé of 
geological literature Hitherto each volume has been issued in 
a completegorm, but the latest has appearedan four parts By 
the arrangement adopted there 1s some iepetition, but this 
enables information required to be readily obtained There 1s 
first a fairly complete list of papers and other publications, then a 
systematic account of the various main chronological divisions of 
formations , this is followed by a description of separate districts , 
and finally we have a summary of paleontological work The 
stratigraphical notes are not always complete in each volume, 
sometimes two years are grouped in one yearly issue , for instance, 
this volume contains no account of the Tnassic and Tertiary 
rocks, whilst the Cretaceous works of 1890-91 are here included 
The volume contains lists of geologists in France, Belgium, and 
the British Isles, next year we are promised lists for other 
European countries The editors are assisted by a large staff of 
workers 1n various countries 


, M. E Ricaux, of Boulogne-sur-Mer, who has devoted many 
years to the study of the geology of the Bas Boulonnais, has 
published an excellent account of this region in the Alémor es 
de la Soc Académ de Boulogne (vol xiv, 108 pp) The 
district 1s of especial interest to Inglish geologists because of the 
MA development there of the Dvonian and Carboniferous rocks, 
of the Jurassic series from the Great Oolite upwards The 
coal, formerly supposed to he within the Carboniferous Limestone 
series, ıs now known to be trife coal measures, over which the 
older rocks have been thrus® The paper gives an account of 
several important deep borings, 1n some of which Siluriat rocks 
have been regchfd beneath the Jurassic series, Thirteen new 
species of fossis are described 


* DurING the past ene Dı Sheldon Jackson, the Govern- 
ment Agent of Education in Alaska,introduced into Alaska from 
Siberia sixteen reindeer, Next year he proposes to establish a 
herd of reindeer€n the neighbourhood of Foit Clarence, and he 
expects to begin with 100 animals The Seentufe American, 
which records these facts, 1s of opinion that from an ecoftomical 
point of view the experiment 1s of the highest interest because 
the reindéer 1s useful,as a draught anim£tl for slefiges, as well as 
for its milla its meat, and its gn As it flourishes in Siberia, 
there seems to be no reason why 1t should not "also ictrish in 
Alaska, where the conditions of climate and vegetation ere ve 


similar to those af Siberia e f- js 


wm, THE editors ef the Entomologreal Monthly Mabwine note 


that at the sale of the late Mr Afhur Naish, of Bristol, at 
Stlvenss Rooms on, May 16, some of the extinct (or nearly 





4275 each, A lot contaming four Polyommatus Acis (perhaps 
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extinct) was sold for 18s Eight Lela chnos® (apparently 
recently extinct) were sold for £3 175 6d Two Clera dida 
(not found very recently) were kn@cked downs for a guinea 
Seven Noctua subrosea (long extinct as British, and the conti- 

ental form of which, swdcerulea, 1s very different 1n appear- 
ance) obtamed £6 12s, one very fine example geahzing 
£2 10s 


Mr C W DALE, writing from Glanvilles Wootton, recofthemeee 


the June number of the Zntomologest's Monthly Magazine, that 
the effect of the weather upon insect life in. Dorsetshire during 
April was remarkable Butterflies were unusually plentiful, 
moths unusually scarce The conclusion he @raws is that 
easterly winds, with frosts at might, are injurious to moth life, 
but do not affect butterfly life, so long as there is plenty of blue 
sky and sunshine These were the general meteorological con- 
ditions 1n Dorsetshire during April 

MESSRS LONGMANS, GREEN, AND Co have issued a new 
and revised edition (the third) of Mr W A. Shenstone's 
‘* Practical Introduction to Chemistry” It contains the 
practical introductory course of work 1n use at Clifton College 
In this edition the author has made several changes which 
have been suggested by his own experience and that of various 
friends 

THE forty-fourth part of Cassell’s ‘New Popular Educator ” 
has been published It includes two coloured maps, one of Asia 
Minor, the other of Palestine 

CYANIDE of arsenic, As(CN), has been prepared by M 
Guenez, and 1» described by him in the current number of the 
Comptes Rendus It has been obtained by the action of finely 
divided elementary arsenic upon iodide of cyanogen, CNI, a 
substance which ts usually obtained crystallized in delicate, 
transparent needles, frequently attaining the length of several 
inches About thirty grams of perfectly dry cyanogen iodide 
were placed in a strong Wurtz flask, together with seven grams 
of powdered arsenic and sixty to seventy cubic centimetres of 
carbon bisulphide previously diied over phosphonic anhydride 
The air contained in the flask was then displaced by dry carbon 
dioxide and the flask sealed The reaction was found to com- 
mence ın the cold, ctystals of tri10dide of arsenic soon making 
then appearance But, in order to complete the conversion of 
the 1odide of cyanogen into arsenic cyanide, it was found 
necessary to heat the flask for about twenty-four hours over a 
water-bath The heating is best carried out in successive 
periods of seven or eight hows, allowing the flask to cool after 
each period and subjecting the contenjs to brisk agitation 
Under these circumstances a quantitative yield of arsenic cyanide 
was obtained, in accordance with the following equation. — 

2As + 3CNI = AsI, + As(CN); . 

In order to isolate the cyanide, advantage was taken of its 
insolubihty ın carbon bisulphide, arsenic 10dide being readily 
soluble The product of the reaction was therefore placed in a 
continuous extracting a@paratus, n? which it was thoroughly 
exhausted with purescarbon bisulphide The réfidual cyanidg 
was subsequently dried in a cugrent of carbon dioxide, and pre- 
gerved 1n sealed tubes previously fled with thg same indifferefit 
gas . 

CYANIDE of arsenic obtained m the magner fbeve in- 
dicated is a slightly Feligw substance consisting of small 
crystals, which under the microscope are observed to be wëll 
formed, and to Possess a deep yellow colour by transmitted 
light | The crystals are extrgnely defiquescen®being insfantly e 
decomposed by water me production of arsenious oxide and 
ia acid ee D e 

2As(CN), V Mb = A0, 4 GHGs 
When? heated, ars@nic cyanide” evolves abogt æ third of its, 
cyanoge m the form of gaseous di-cyanogéh, the residue con^ 
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sisting of a mixtute of free arsenic and paracyanogen When | M Bigourdan’s own words, the above appearances could be « 

brofgtt in contact with concentrated sulphuric acid and produced by an ‘‘ elevation of the level edging «he separation 


slightly warmed, mutual desom position occurs, with liberation of 
sulfhur dioxide and arbon monoxide, the nitrogen remaining 
ın the form of ammonium sulphate Iodine reacts with arsenr 
cyanide in an energetic manner, even in the cold, forming 
1odides Sf arsenic and cyanogen without the volatilization of any 
«ads With potassium chlorate, arsenic cyanide forms a mıx- 
ture which detonates with considerable violence when struck 


THE additions to the Zoological Society's Gardens during the 
past week include two Black-backed Jackals (Cams mesomelas) 
from South Africa, presented by Master Logan, two North 
African Jackals (Canzs anthus), four —— Gerbilles (Gerbillus 
Sp inc }, an Egyptian Jerboa (ipus e@gypteus), six Leith’s 
Tortoises (Testudo /etÀ::)) five Common Skinks (Scznczs 
oficinales), an Egyptian Eryx (2s ya jaculus}, a Schneider’s 
Skink (Eumeces schneideri), two Crowned Snakes (Zamenzs 
diadema), a Hissing Sand-Snake (Psammophis sebelans) from 
Egypt, presented by Dr J Anderson, FRS, FZS ,a 
Cinerous Vulture (Futur monachus) from Aden, presented by 
Mr W H. Stull, a Common Peafowl (Pavo cristatus à )from 
India, presented by Colonel Bagot-Chester , two African Love- 
Birds (Agapornis pullarza) from West Africa, presented by Lady 
McKenna, a Chinese Goose (Anser cygnoides 8) from China, 
presented by Miss Hill, two Common Vipers (Vzgera berus), | 


four Common Snakes (Z*opwdonotus matrix) a Slowworm 
(Angus fragils), British, presented by Mr C  Biowne, a 
Mocassin Snake (Zropedonotus fascratus) from North America, ' 
presented by Master Denny Stradling , two Purple-capped | 
Lornes (Lorrus domicella) from Moluccas, two Scaly-breasted 
Lortkeets ( Trichoglossus chlorolepidotes) from Timor, deposited , , 


four Common Sheldrakes (Tadorna vulpanser,2 8,2 9), four gently sloping land led from the sea to & steep wall of corel . 


Ringed Doves (Columba palumbartus,2 8, 2 9), European, | 
purchased , two Black-eared Marmosets (Rapale pemcillata), 
born 1n the Gardens | 





] 
OUR ASTRONOMICAL COLUMN ; 


WINNECKE’S PERIODIC COMET, 1892 —The following | 
ephemeris for this comet has been extracted from <Astrono | 
masche Nachrichten, No 3083 The comet itself 1s becoming | 
decidedly brighter, and will be found just between the Great 
Bear and Leo Minor ; 

Berlin Midnight 


1892 , APP RA, App Decl log 4 log 7 Br 
m o 4 n 
June2 10 50234 #43 11 460 99949 95376 861 . 
3 98 524 4 314 i 
. 4 47 164 42 56 597 | 
5 45 346 49 106 ! 
6 43 464 41 27 99837 95012 1072 , 
7 41 507 32 340 ; à 
8 39 470 23 420 ' 
9 7 344 14 235 9 i 


*SATURN's RáNGS —At the present tıme the earth may be 
said to be very nearly in the plane of Saturn's Rings, thus 
Meee observe an opporfunity of examining¢the ring from, 
the sectional point of view M Bigourdan tommunicates to the 
Compte: sendus (No 217,the resultseof a study he has just 
made, with reference to some peculiegities he has found 
exist The preceding arm of theering, he says, presented 
nofhing very abnormal, but it appeared to thin rather than 
thicken whilst approaching the planet The arfount of thinning 
gn the*case oft following arm we much more strikmg At 
a distance of two-thfrds of the lengtl of the arm it *tom- 


menced q leave the oWtsıde edge, continuing gradually, and 
producmg ho iopetrance of 2 lamifeug angl&* regular and 
the 


very pointed? apex, of Which®)8med to the disk gf the 
Olsserved again on May 21, *he following *arm* 


lanet " 
Srowed a profubÉrfnce situated ifear Cassim’s divisien “In 


NƏ. 11795 YOL. 46] ‘ . s 
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of Cassini, and produgng on the oppogite face a Iimmous pad 
which would nearly double the apparent thickness of tRe ring ” 
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GEOGRAPHICAL N@TES 


Peter mann’s Mitteilungen for Jane c8ntains the long-expected 
account of Emin Pasha’s return expeditjon to the tqiatonal 
lakes, written by his companion, Dr Stuhlmann Leaving 
Kahuia : March 1891, they traversed an unkifbwn region to 
the southern shore ot Lake Albert Edward, avhich they followed 
round its western side, and marched as far north as the 
Iturin2?13'N Here the party had to tun Emin met a 
number of his old followers living ndar Kavalli, on Lake Albert, 
and many of them joined his expedition The return journey 
was disastrous An outbreak of small-pox made it necessary to 
divide the expedition , Emin was left Behind, while Stuhlmann 
went on with those able to travel and reached ghe German, 
station of Bukoba on Lake Victoria in February 1892 T 
scientific observations made necessitate *certam corrections on 
the map of this part of Afiica Mount. Mfumbiro ıs further 
west than originafly supposed, and may even he*within the 
boundaries of the Congo State It 1s a volcanic cham, one of 
the peaks of which, Mount Vnungo, 1s apparently still active 
Stuhlmann gives the level of Lake Albert Edward as 2750 feet 
instead of 3307 as determined by Stanley 


Sır WILLIAM MACGREGOR continues to give pioofs ot 
remarkable energy as an explorer, and of tact and skill as 
Administrator of British New Guinea In the early part of this 
year he has been engaged m a series of journeys through the 
south-eastern districts of the possession, and everywhere he has 
found the natives peaceful and friendly In a recent coasting 
trip he passed several islands, which at first sight appeared 
uninhabited, but on landing he discovered that this appearance 
was due to thefr singular configuration A narrow belt of 





rock, from 300 to 400 feet high, from the summit of which an 
undulating plateau was seen dipping inland Here the villages 


, were built, from 50 to 100 feet below the level of the encircling 


rim, and sheltered from the trade-winds Sir William con- 
siders these islands to be upraised atolls, modified in most 
cases by subsequent wave action on the shore strips 


LIEUTENANT T H Barnes, on behalf of the Bolivian 
Government and the Argentine Geographical Society, 15 inves-, 
tigating the navigability of the Rio Otuquis, a tributary of the 

pper Paraguay, ın the hope of opening a new route for Boliggn, 
trade 


LIEUTENANT M1zon, compeNed by the passive resistance of 
the Royal Niger Company to rélynquish his projected journey 


! by the,Benué to Lake Chad, has (according to La Polttgue 


Colonzale) crossed the watershed to the Congo Basin, and on 
his way from the Benué to the Sangha, travefse@ the hmter- 
land of the Germ&%n Cameroon corony, one of the rapidly- 
shrinking blank spots on the mapfof Africa Reports fror 
Tripoli state that Captain Monteil ıs pushing on from Kano, 
m Sokoto, to Bornu and Lake Chad 


THE collection of educational appliances, books, atlases, &c, 
made by Mr Scott Kelte on behalf of the Royal Geo- 
graphical Society in 1885, has been lent to the Teachers’ Guild 
of Great Britain and Ireland, in whose rooms at 74 Gower 
Street 1f dias been admimbly awranged by Miss Busk Thig col- 
lection, which after its ouginal appearance m London was shown 
in most of the large towns 1n the country, lras never been more 
effectively displayed When first grought together, theinferiority 
of the Bfitigh school atlases and text-books to the German and 
Frenéh productions*was very marked , but during the last seven 
years Englisli? publishers have made great advances, and several 
of the newer and Setter p@blications have Been added It 
would be post desirable if the d&partment of English books, 


maps, and geographical appliances could be made avait oy aa 


representative, so that teachers would have a real opportunity 
es the best work of 1892 with that gvhich was currentlin 
1885 , 






. s e 
e MR H J MACKINDQR, Reader in® Geography ord, 
has recently returped*from a bpef visit to the United States, 
where he has begn devoting special attention to the state-of the 
e 
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* tugher geograpicaleteactfn In many respects the American 
« Colleges are in advance of tie corresponding institutions in this 
country, and geography » attracting increased attention on the 
part of some*of the most gneugetic and prggressive educationists, 


Cour Pret, who recently passed through London, ex route 
forethe Cape of Good Hope, ıs abou to conduct a party of 
emigfants to Walfis@h Bay, in the hope of colontsing the adjacent 
parts of German South-West Africa * 


Two pillars, erectede by Diogo Cáo, the first Portuguese 
explorer qn the west coast of Africa, have recently been brought 
back to Lisbon — Aneinteresting circumstance is. the discovery 
on the pillar bypught from Benguela of an inscription showing 
that the coast had ebeen traced so far in 1482, two years 
earlier than the dat usually assigned 

8 — 


THE IRON ANB STEEL INSTITUTE 


“THE annual meeting of this institution was held on Thursday 
and Friday of last week, at the Institution of Civil Engi- 
neers, Sir Frederick Ab@l, the President, occupying the chau 
After the reading of the Council's annual report Sir Frederick 
Abel delivered his Pyesidential address He began with a 
reference to the losses which the Institute had sustained 
e during the year by the death of somg of its eminent 
members He spoke especially of the solid services rendered 
to science by the late Duke of Devonshire The Duke’s wise 
munificence in the establishment of the Cavendish Laboratory 
m Cambridge University, and the important part he took in 
the labours of the Royal Commission on scientific instruction 
and the advancement of science, were described as **illustra- 
tions of his active participation in a movement of most vital 
importance to the maintenance of our position and influence 
among nations " Sir Frederick also referred to the Duke’s 
ready consent to fill the post of first president of the Iron and 
Steel Institute as a proof of his appreciation of the high ım- 
portance to be attached to the successful foundation of an 
organization of which he predicted that ıt would prove ‘‘a 
powerful instrument for the advancement anê progress of the 
*. iron and steel trade ofeGreat Britain, by promoting intercourse 
and interchange of knowledge between its members”—a pre- 
diction which was speedily and amply fulfilled, In his intro- 
ductory address the Duke had discussed the development of iron- 
manufacture in most interesting. and comprehensive fashion 
In referring to the most extiaordinary mineral wealth of the 
United States, he pointed out that although in 1867 the produc- 
tion of pig iron in America had risen to nearly 1,350,000 tons 
(of 2240 lbs), the price of labour did not warrant the belief 
that there was any immediate gbrospect of the United States 
compone with the iron-producing countries of Europe in the 
opeft markets of the world 

Sir Frederick continued. — 

A very interesting report upon the state of iron manufacture 
was presented by Sir Lowthia Bell to the British Association 
at its meeting m Dundee in 1867 A critical examinatich was 
made therein gf tue relative position of ourselves and Continental 
nations as oe à propos of the aris International 
Exhibition of that year , butgin the encouraging view which that 
effinent authority presented of our position at the period named 
he was not led to make any reference to the prominence which 
the Umted States were beginning to assume among iron-pro- 
ducing countries |. After the lapse of twelve years, however, the 
production of pig'iron in the States had been doubled, while in 
another ten years it had reached a figure approximating to the 
average production in Great Britain during the past ten ygars + 

Viewed from our present standfoint, the observatfows made 
by our first President in his opening addgess of $867, regarding 
the development of tHe manufacture of steel, are very interesting 
The Duke Pointed out that, **ywing to recent anfentigns and 
improvements, steel had acquired an importagce greatly exceed- 
ing that which ıt previously possessed ” After referring? to the 

1 Mr Robert S M Cormick, Resident G@ommussiofer forgGreat Britain for 
the Chicago Exhibition of 1895, inga paper recently communigated to the 
Society of Arts upog the future trade-relauons between Great @ritain and 

e United States, gives the following figungs a. demonstrating that the 
sh tron and steel industry has been outstripped in magnitude by that of 


theW/nited States In 1850 the produce of pig iron in Aiferica wasg 202,703 
tondingatnst 7,875,130 ton@in the United Kingdom, of mangfactured irn, 










then prevalent views regarding the nature of steel, and to its 
production by the cementation process, the epuddiing and the 
mixing processes, and the partial decarbonisation of castron by 
blowing air into pig iron melted ın a, charceal hearth, he dwelt 
upon the interest with which the d&elopment of the Bessgner 
process had been watched by the iron-mafing world, upon the 

20pse ‘‘ which that process afforded of furmshing a supply of 
teel suitable for many most important purposes upon a scale 
and at a price hitherto unknown,” and upon the assocfation of 
the names of Joseph Heath with the first employment of man- 
ganese in steel manufacture, and of Robert Mushet wif 
important part played by manganese alloys ın the development 
of the Bessemer process While the approaching expiration of 
the first Bessemer patent was referred to as likely to tend to an 
increase in the demand for its products, the limits which the 
then existing knowledge placed upon the application of the pro- 
cess were pointed out, and the advantages of the puddling pro- 
cess dwelt upon It 15 interesting to note that, at any rate in 
Germany, these advantages have not yet been dispelled, in spite 
of the great revolution which the Besseme: and open-hearth pro- 
cesses have effected in the applications of wrought iron and 
steel On the other hand, the importance which steel had 
acquired through the practical development of the Bessemer- 
process, at the date of our first President's address, was but an 
indication of the new era upon which the iron and steel indus- 
tries were about toenter In that year the produce of Bessemer- 
steel in the United Kingdom was only 160,000 tons, while 
open-hearth steel was not yet a staple product, in 1890 the 
Bnutüsh production of Bessemer steel exceeded two millions of 
tons, while that of op€n-hearth steel exceeded 1 5 milhons of 
tons * 

A statement made in the Duke's address of 1869, that, so far 
as existing knowledge went, the Bessemer process was of 
limited application, as only certain kinds of iron were susceptible 
of successful treatment by it, affords, by a comparison with the 
present condition of things, an interesting illustration of the con- 
tinuous progress made m the successful application of advances 
m scientific knowledge to practical purposes The success 
which crowned the efforts of Thomas, Gilchrist, Snelus, and 
others to render the Bessemer- and open-hearth processes 
efficient in their application to ores, the successful treatment of 
which by them appeared well-nigh hopeless in the earlier days 
of the Iron and Steel Institute’s existence, has recently been 
very prominently before the public, and the members will 
certainly receive with special interest the communication which 
the Director of Naval Construction has promised us on experi- 
ments with basic steel 

In the discussion which took place at the meeting of the 
Institute of Naval Architects last year, à. profes to a paper by 
M J Barba on recent mmprovements ın armour plates, 1t became 
evident that the public were far better mstructed as to progress 
made in such directions as this by other nattons than as to ad- 
vances made by ourselves , such information as Mr White feels 
warranted in affording us with respect to our progress in 
practical experience on the merits of basic steel as applied to 
shipbuilding and other naval purposes wall therefore be very 
welcome " 

From the United States interesting accounts haye reached us 
of a continuation of the experiments with armour plates 104 
inches thick, which were commenced at Annapolis in September 
1890, when an all-steel and a nickel-steel plate, from the 
Creusot works, were contested 1n comparison with a compound 
plate of Camfnel's make Of these, the nickel-steel plate was 
considered to have showg itself sor€ewhat superior to the all- 
steel plate, and very decidedly superior to the congpound plate , 
and ıt ıs stated that* Congress showed its appreciation of thé 
importance of this result by apprgpriating a million dollars $* 

he purchase ofnickel ore The second and thard series of trials 
Rave been carried out at the Naval Ordnance Proof Ground at 
Indian Island, near Washangton Thg*plates fired at 1sQctober 
ast, constituting the seqand series of three, are “described as a 
high carbon nickel steel glate from the Bethlehem Iron 
Company, one of low cafbon mickel-steel from Carnegit, 
Phipps, and Cdé’sgworks at Pittsburg, and a so-called 
** Harveyised " plate of low carbon steel froni Bethlflem 
works® The descriptign given of the eHarveyrsing „process 
. 


inching rails 2,8g0,377¢@o0ns were produced m America against 1,923,221 X 189r appears have wot edaa vefygemarkfle falyng of 1n the pro- 
tons i t Britain, and, ofliBessemer steel 3 688,871 gens were American | diction of Bessemer steel, To th@etent infeed of abor mer cent , while 
produce, Y the production in the United Kfhgdom um uated to 2,014,843% the pragiction of open-hgarth steel emimbits a r@luction in ghe past year of 
tons e LS e| onlyg per cent $ e * A 
e * 
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identifies it as being a case-hardening or partial cementation | Iron and Steel Institute in. Americag), will certainly receive e 
treatment, the supfaces of the steel plate being hardened by car- € caretul study— productive both of profit anf of pleasure, at the 


bonjzgtion (fnd by a supplementary chilling process), and the 
increase in carbon dying away towards the interior of the mass 
In the trials af these plates, that of high carbon nickel-steel 
apffears to have stoog the best, but the effect of the Harveyising 
process upon the powers of resistance of the low carbon steel 
plate seems to have afforded indications of beneficial effect sucl® 
as to warrant the application of the process to nickel steel plates 
included 1n the third series, fired at last November, and which 
engpmprised a high carbon nickel-steel plate from Carnegie, 
Phipps, and Co, a low carbon Harveyised nickel-stee) plate 
from the same makers, and a high cabon Harveyised nickel-steel 
plate from the Bethlehem Company In all the nickel-steel 
plates, including that from Creusot tried 1n 1890, the amount of 
nickel m the Metal appears to have been a little above 3 per 
cent 
Care seems to have been taken to render all conditions 
attending the trials as uniform as practicable, with this not un- 
important difference, that very much Jess time was allowed to 
elapse, 1n the second and third trials, between the fing of the 
successive rounds than in the first experiments 
A careful consideration of the results led the Board, of which 
Admiral Kimberley was President, to the unanimous conclusion 
that the high carbon Harveyised nickel-steel plate was the best, 
but that one part of the plate was much superior 1n resisting 
powers to the other, which was ascribable apparently to a want 
of uniformity in the Harveyising or carbonising treatment The 
official report is also said to have recorded the unanimous 
opinion of the Board that both the high carbon nickel-steel 
Harveyised plate and the high carbon nickel-steel untreated 
plate were superior to the Creusot nickel-steel plate tried in 
1890 
Further trials will shortly be made of high and low carbon 
nickel-steel _Harveyised plates, to be supplted by Carnegie, 
Phipps, and Co From published analyses it appears that the 
high carbon nickel-steel plate manufactured by that Company 
contained 0 45 percent of carbon and 0°65 per cent of man- 
ganese, and the low carbon plates of nickel-steel, o 26 per cent 
of carbon and o 75 per cent of manganese 
The Mew York Sun, with what appears, from the reported 
results, to be very justifiable sentiments of pride, winds up an 
account of the results arrived at with the remark that they 
show that America now stands at the top 1n the excellence of her 
ship armour, and certainly our friends of the Bethlehem and 
Pittsburg Steel-works are to be warmly congratulated upon their 
achievements in this new duection 
Although the trials in the United States seemed to establish 
a marked superiority of nickel steel plates over the co npound 
plates of J Brown and Co’s manufacture, it is interesting 
to notice that this eminent firm 1s gallantly stiving to maintain 
the high position which exhaustive trials had secured to that 
form of plate, as efficient armouring for ships of war, and that 
recent trials at Shoeburyness and at Portsmouth of experimental 
co npound plates which have been subnfitted to a supplemental 
process devised by Captain Tressider, late Royal Engineers, 
seem, so far as I can learn, to have demonstrated that powers 
of resistance and endur®nce, much exceeding those of the com- 
pound plates tried in the U ited States and in the Ochta ex- 
jeriments of jast year, can be secured to these structures I 
have reason to hope that we shall receive a communication ere 
long orf the interesting results which are being obtained in this 
direc'ion : 
My reference to the rapyl advance which has been made in the 
United States in the manufacture of a®mour plates will recall to 
ghe minds of many here present the memorable visit. of the 
Insutute to Afherica in 1890 ‘Phe valuable record of that visit 
presented to as a few months ago hy the Amerigan Institute of 
Miring Enginecfs, in the form of a portly volume, embracing 
full account$ of the procegdings and the papers read and discussed 
at theanternaygonal meetings at New 
stitutes an important work of reference as well as an interesting 
memento of one ot the most notabl® events in the history of our 
Institute And now, thanks mainly to the self saciificing exer- 
trong of our ugh esteemed pist President? Sir Lowthian Bell, 
a 


ork and Pittsburgh, cone 


hands not only of members of the Insutute, but also of our ti ans- 
atlantic friends who so cordially recervéd us, and gur warmest 
thanks are due to the Jeint authors 8f this work, and especially 
to Sir Lowthian Bell, who, besides contributing some of the most 
valuable of its contents,sundertook the arduous task of editing 
the volume , and I beg leave heartily to cofratulate him ipon 
the realization of hfs wish, that the compleyed work should make 
its first appearance in public at this meeting 

An interesting illustration afforded Wy the inaugural address 
of the Duke of Devonshire in 1869 of the gdvance madden the 
knowledge at the disposal of the iron and steel maker, 1s found 
in his observations on the relations of carpon to fron and steel, 
a subject which I had occasion to discuss In esome,detail in my 
opening address last ygar, 1n reference to the then recent in- 
teresting investigations in that direction, a subject on which 
we may still hope to have further light thrown by the continued 
researches of Osmond and others The veiy complete and 
systematie manner in which existing knowledge on this subject 
1s treated ın the first part, recently pulsishbed, of Dr Hermann 
Wedding's new ediuon of his Handbuch der Etsenduttenkunde, 
calls for the highest commendation 

The importance of pursuing the investiration of problems such 
as the conditions most favourable to economy in the use of fuel 
m the blast furnace, and conditions to be fulfilledSin the form 
and dimensions of the furnace for ensuring efficiency and economy 
of working, were dwelt upon by the Duke of Devonshire in his 
comprehensive address, and reference was made to the elaborate 
Inquiry into the chemical operations occurring in the blast fur- 
nace upon which Sir Lowthian Bell had then for some time 
been engaged The interesting results ariived at by him, and 
the instructive discussions to which they and the conclusions 
based upon them gave rise, are memorable illustrations of the 
progress 1n the application of scientific research and reasoning 
to the study of metallurgic operations, in the promotion of 
which the Iron and Steel Institute has of late years played an 
important part, and the most recent outcome of which, in con- 
nection with thesproduction of pig iron, 1s to be found in the 
remarkable achievements recounted by Mr Gayley in his paper 
on the development of American blast furnaces, which was one 
of the most noteworthy communications dealt with at the New 
York meeting 1n 1890 

In directing attention to that paper in my address a year ago, 
I spoke of the reference made by Mr Gayley to the importance 
of the elaborate series of investigations carried out, nearly a 
quarter ofa century ago, by Sir Lowthian Bell on the chemistry 
ofthe blast furnace 1 have had occasion since then to refresh 
my memory with regard to tMe ground covered by the wonk 
which our ex-President then carried out, and I must fieely confess 
that I had no recollection of its extent nor of the mass of intewest- 
ing and important experimental data accumulated by him, until 
I lately referred to the comprehensive and systematic investiga- 
tions on the chemical phenonftpa of iron smelting, which he 
communicated in detail to the meeting of the Institute at 
Merthyr in 1870 Ilis paper on the chemistry of the blast 
furnace, to which I had the pleasure ot listenifg ae the Chemical 
Society in 1869, Yeals with the circumstances &nd. conditions 
attending the union of iron with ca®bon in the blast furnace, apd 
gives interesting results bearing upon the question of ‘he 
temperature at which carbon 1s deposited in a finely-divided 
state in ironstone when it 1s exposed to the waste gases, rich in 
casbonic oxide, of the blast furnace , and the bject 1s discussed 
more definitely, by the light of &dditional experimental forma- 
tion, 1n Sif Lowthian Bell's admirable work on the ‘ Principles 
of theeManufacture of Jron agd Steel,” published in 1884 He 
there d&monstrates the readiness with which carbon is desposited 
1n iron spongeYrom cafbonic oxide at temperatures up to a dull 
red heat, examines into the question whether thegpiesence of 
iron rm the metallic state in Iron ore 1s indispensable for 
determinihg the dissociation of carbonic oxide, and, after con- 
cluging in the negative, and demonstraung that metallic iron 1s 
not more actiye 1n ehis respgct than its oxide, Re refers to trials 
made b? him of the power èf several other metals and 
metallic &udes to effect the dissociation of carb8nic oxide 







* w&have been able togmafch this American volume with g com In the researches corimunicated in 1870 to the Merigyr 
panion evork, the interest and value of Shich it would, I venture | meeting, the whole of these experiments are given and discusfed, 
to say, be diffigilt tqover-estgmate oc series gf monographs | afd it 1s to We regretted that the interesting results arrived agdid 
by Sir Loytiian Bell anè othe§ kigh!$ competent authorities | not receive greater Publicity than theyemet with m thasgfrans- 
which are embr£ced ite this spagsal volume (aptly named é‘ The pactions of a young technical Institute, then aratively 
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unknown in the s®entific world, and in which the results ofe 


original scientific research would scarcely be sought for 
Without yéhturing to*enter into the details of these researches, 


I may, mention that experlmental evidence favoured the con- 
clusion that the carbon-impregnation of an iron ore by dissocia- 
tien of carbonic oxide takes place at q$ low a temperature as 
de dkidation, which, in the case of Cleveland oye, occurs at 200" 
to 210°C (392° to q10* F ), and that freshiv reduced spongy 
iron, at about that temperature, reduces carbon from carbonic 
oxide to an extent corresponding to 20-24 percent ofits weight, 
but tĦat, "as the temperatu: e approaches a red heat, the deposition 


of carbon dimjnishes considerably in amount 
The results of many 


a red heat, without deposition of carbon, that the higher man 


ganese oxides are reduced to protoxide below a red heat without 
impregnation by carbor® but that nickel, and in a smaller degree 
cobalt, suffer reduction from their oxides, with deposition of 


carbon 


Sir Lowthian Bell,*while conducting his experiments at tem- 

e peratures gonsiderably below those prevarligg at the particular 
positions 1h the blast furnace where the production of pig 
iron was believed to be effected, did not have recouise to so low 

2 temperature as that at which Messrs Mond, Langer, and 
Quincke, after having demonstrated (what appeared, in the 


absence of an acquaintance with Bell's results, a novel observa- 


tion) that carbon was separated from carbonic oxide by passmg 
the gas over nickel at a high temperature, found that this metal 
'Thus they 


actually entered into the composition of the gas 
started from the point, in this particular direction, up to which 
Sir Lowthian Bell had carried his observations twenty years 
previously, and obtained the remarkable nickel-carbon-oxide 
compound referred to by me in my address last year, which 


they have since succeeded in producing upon so considerable a 


scale as to afford prospect of its acquiring indwetrial importance 
. In the descriptions of their earliest results, they stated that 
attempts to produce similar combinations of carbon oxide with 
other metals, including iron, had failed By persevering with 
research 1n many very varied directions, and especially with iron, 
they at length succeeded m volatilizing notable, although small, 
quantities of the latter metal in a current of carbonic oxide, by 
using the finely-divided pure non obtained by reducing the 
oxalate 1n a current of hydrogen at the lowest possible tempeia 
ture (about 400° C ), by allowing the product to cool in hydrogen 
“to 80°, and then by passing a cffrrent of carbonic oxide over the 
spongy metal The gas, after this treatment, was found to 
infart a yellow colour to a colourless flame, and if conducted 
through glass tubes heated to between 200° and 350° C, it 
deposited a metallic muror,«t a higher temperature ıt fur- 
nished black flakes, which angfysis showed to contain 79 30 per 
cent ofcarbon The quantity of 1ron- anc carbon-oxide com- 
pound produced in this way was very small, by passing 23 
litres of carb9inic oxide per hour over the metal (the latte: being 
from time to me reheated in a current of h¥drogen), the issuing 
gas contained not more fhan o o1 grm of iron, equal to less 
than 2 cc of the gaseous iron compound in a htre of the 
carbonic oxide 
The gas-mixture, when passed through benzine or heavy 
mineral- or tarepils, was partially deprived of the ion aom- 
pound, and the result of examination of solutions of thts kind 
led to the conclusion that the gaseous non @ombnation, 
analogous ın composition to the gickelgarbon oxide, compound 
(or nickel-tetra-carbonyl), had been found, and that 1f formula 
was Fe(CO), A d ° 
In contfnumg their researches, Mı Mond ang Dr Langer 
have succeeded in obtaining the iron compoundsin the form of a 
liquid of spec grav 1 4664 (at 18° C ), winch disttls without 
decomposition at 102° 8 C , and solidifies below 2g° info ygllow 
needle-shaped ctystals It 1s slowly decomposed by exposure 
to air, and when its vapour 18 heated to 180°, it 1s tompletely 
m decomposed info iron and carbonic oxide Analy%s and the 
termination of its vapour density show the composition of the 
lid to be represented by the formula Fe(CO);, and Messrs 
d and Langer have therefore called the compound Jero- 
rbony. . $us 
d to hght in a sealed vessel. fof several houg, * 
deposits gold-coloured tabular arystals having a metallic lustre 
* . 
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experiments with other metals and their 
oxides showed thaszinc, tin, chromium, and silicon, and their 
oxides are neither reduced by carbonic oxide at a temperature of 
about 420° (that of melted zinc), nor give rise to deposition of 
carbon , that copper and lead are reduced at temperatures up to 


like gold when dry, but becoming brown by gradual decomposi- 
tion when exposed toair These crystals bear *o contain a 
slightly smaller amount of carbonic oxide than the liquid tom- 
pound from which they are deposita MP Mopd and his co- 
laborateurs are still actively engaged ın pursuing the reseaxhes 
which have brought to light the formation of these remarkable 
metallic compounds, whose discovery and properties suggest pos- 
sibilities 1n several directions of technical. chemistry which wall 
doubtless lead to interesting investigations 

The first report made by Prof Roberts-Austen to the Allo 
Research Committee of the Institution of Mechanical Engineers, 
bearing upon the particular investigation undertaken by him at 
their request, although little more than introductory im its 
character, ıs full of interest, and of importance not only on 
account of the valuable information it fuinisheseregarding the 
method of investigation adopted by him and of the preliminary 
results attained by its agency, but also because of the interesting 
discussion chetted by it» piesentation to the Institution. of 
Mechanical Engineers at their meeting last autumn 

At our annual gathering a year ago we had the advantage of 
receiving from Prof Roberts-Austen a description of the auto- 
graphic method adopted by him for recording the results ın- 
dicated by the Le Chatelier pyrometer, the efficient operation 
of which I nad an opportunity of witnessing as a memnet of the 
Alloys Research Committee We also heard from Sir Lowthian 
Bell that he had already successfully and very usefully applied 
this pyrome'er to determine the temperature of the blast enter- 
ing a furnace at a considerable distance from the point of obser- 
vation We shall, Igrust, have the advantage of learning the 
results of furtner experience by Sir Lowthian and others in the 
practical application of this much-needed instrument in con- 
junction with the automatic recording system used by Prof 
Roberts- Austen , the observations made by the present President 
of the Institution of Mechanical Engineers, by Mr Henry M 
Howe, of Boston, and by others at the discussion of the 
Professor's report, demonstrated that several valuable appli- 
cations were already being made of the Le Chatelier pyrometer 
and the system of continuous record of its indications While 
it is satisfactory to me, as one of the earliest to use the ingenious 
pyrometer designed by my distinguished friend the late Sir 
William Siemens, to note that its trustworthiness as an yndicator 
of temperatures up to 500° © has been vindicate] by the work 
of Messrs Callendar and Smith, the accuracy and sharpness of 
the indications of Le Chatele:’s pyrometer, the simplicity of its 
character, and the well established trustworthiness of its results 
at temperatures of over 1000° C , rende rt decidedly more 
valuable to the practical metallurgist, as well as to the scientific 
investigator, than any instrument of the class hitherto available 
We shall none the less be glad to hear what Mr Calleadar has 
to tel] uson the present occasion with regard to the 1esul's of his 
persevering and, I believe, successful labours 1n discovering and 
eliminating che defects of construction which served to destroy 
the confidence placed, in the first instance, on the indications 
afforded by platinum perometeis 

The tendency of the discussion following the reading of Prof 
Roberts Austen’s report, which was shafedin by Mr Robert 
Hadfield, Mr Henry M Howe, and by some others whose right 
to criticism was beyond dispute, was to emphasige the necessity 
for caution in the application of theoretical views, regarding the 
laws which regulate the mechanical or physical properties*of 
metals, to predictions as to the influence upon the properties of 
metals, such, as iron, of particular impurities I believe no one 
will be disposed to differ from the view expressed on that 
occasion by Prof Arnol, that, for à thoroughly comprehensive 
examination into 4 fhe effects of small admixt@res of certain 
elements on the mechanical and physical proferties of iron, 
coppes lead, and other metal8,” y 1s mdispensagle to combgne 


edifferent lines of investigation with the nar@cular one which 


Prof Roberts Austen has so far prosecuted with vtry promising 
results * ° : S, 

The fame which Mr efiruson has acquired 1n. connection with 
the production of chilled 1fn stiuctures, for land defence, pre- 
senting marvellogs powers of resistance, must cause members of 
the Institute to lookefórward with much interest tg the commu- 
nicatjon whch has been paomised ts by thé™airector $6 (ha 
Gruson Worxs, Mr P9 Reimers, on the fnannfacture gnd appl- 
cation of chijjed cast irgp, a subject with whigh, especially in 
regard to the selectiog of yafteties gnd mixturesepf iron. suitabie 
for sequiing a struciure of inctal essential to Mhe Sttainment of 
‘com ined toughnes$ and hagdness in armoug- perging projeuulesg 
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I was much conceined in the days of my much-:amented friends 
the late Si Wilfiam Pallisser 

Afiother subject to which I devoted considerable attention 
twenty-three years igo, ineo operation with the late Dr Matthies- 
set, bears directly upon some very interesting results which will 
be brought to your notice by my old and valued friend Colonel 
Dyer, of the Elswick Oidnance Works In 1863 Dr Matthiessdh 
communicated to the British. Association the resuits of some m- 
teresting 1eseaiches into the chemical nature of alloys, which he 
enlgllgwed up in 1866 with a preliminary report on the chemical 
nature of cast iron In this memorr, after drawmg a comparison 
between the physical deportment of what he terms the alloys 
of carbon and iron, and those of such alloys as are produced 
by copper with zinc and with tin, he discusses in some detail 
the questionewhether carbon exists ın combination with iron, 
In cast iron, and expiesses himself in favour of the view that 
white iron is not actually a chemical combination of carbon 
with the metal, but rather a solidefied solution in it of carbon, 
while grey iron 1s a solidified solution of the same kind, with 
carbon mechanically intermixed But while he supports this 
hypothesis by ceitam analogies between the specific electric con- 
ducting power of different varieties of iron and of alloys of 
other metals, he proposes to test the validity of his views by 
preparing pure iron, alloying it with various proportions of 
carbon, examining the physical and chemical properties of 
these alloys, and afterwards investigating the properties of alloys 
of the pure metal with vaiious other metals and non-metals 
Matthiessen's persevering endeavours to elaborate a process for 
the preparation of pure iron, which extgnded over three years, 
were atlength crowned with success, and in 1869 I was engaged 
with him upon experiments with metal, obtained in the form of 
sponge, coptaming as its only impurity a minute trace of sulphur 
This iron. was prepared by fusing together perfectly pure and 
dried ferrous sulphate and sodium sulphate, completely washing 
the crystallme oxide thus obtained, and then reducing it to 
metallic sponge by heating it ın thoroughly purified hydrogen 
The sponge metal was welded together in the cold by powerful 
compression, for certam expertments , for others 1t was fused in 
very carefully prepared hime-crucibles The experiments which 
it was hoped to undertake with this pue mater.al, 1n the direc- 
tions I have indicated, were arrested almost at their commence- 
ment by Dr Matthiessen's death, and by the all-engrossing 
nature of my official labours The process, which was elaborated 
with such trouble, may perhaps prove useful in connection with 
the investigation which Prof Roberts-Austen has undertaken for 
the Alloys Research Committee of the Institution of Mechanical 
Engineers; but it appears to me that there 1s good prospect of 


experiments (when carried out upon a practical scale) which 
willform part of these investigations, by the very simple mode 
of procedure which Colonel Dye: has adopted ın the production 
of iron contaming only traces of carbon and silicon, no phos- 
phorus, and less than two-hundreths of one per cent of sulphur, 
and which affords a very interesting mst&nce of the application 

of the basic furnace 
In concluding thesf few observations, I cannot forbear once 
more referring to the int@resting address delivered to the mem- 
bers by our ferst President twenty-three years ago, in order to 
point out how strikingly its peroration illustrates the progress 
which has been made in the development of the steel industry 
during the past twenty tuo years While forcibly dwelling upon 
“the extraordinary influence which the manufactuxe of 1ron had 
come to exercise on the,condition of society throughout the 
civilized world,” the wiiter gives no ification of the part then 
played, or defined to be played, by stee/ fnethat civilizing influ- 
ence Even Seven years later, when steel-manufacture had 
agvarced with rapid strides, there was still gregt hesit@tion in 
adopting ıt for s8me of the most important purposes to whicle 
iron was apfphed , thus Sir Nathanial Barnaby wrote at that 
time, $ Sur digtrust of steel 1s so great that the material may be 
said to be altogether unused by privatshipbuilders " Yet, a 
few years afterwaids, ıt had come 18 pass that the examples of 
the marvellous development in the applicationssof iron, to which 
the Ruke 1 feed in illustration of his stfteinents, constituted 
ethe Yery directions in which the steel manufacturer has agcom- 
plished lys most piomipent achievemen&, and n which the use 
of iron 1s eecomgng a gnemoryeof the pet . 

e. 
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of Naval Construction , on the production of putt iron m the basic , 
furnace, by Colonel H S Dyer, of Elswick , ongexperiments on 
the elimination of sulphur from iron, by E J Ball, Ph D , and 
A Wingham, FIG , on platinum? pyrometers, bg H L 
Callendar, on the manufacture and application of chilled cast 
iron (Gruson's systens) by E Reimers,gof Magdeburg * on 
valves for open hearth furnaces, by J We Wailes, on the 
calorific efficiency'of the puddling furnaee, by Major Cubillo, 
of Trubia Arsenal, Spain , on a practigal slide rule for use in the 
calcuiation of blast furnace charges, by A Wingham, FIC, 
notes on fuel, and its efficiency in metellurgic operations, by 
B H Thwaite e 

The whole of these papers were ready except that by Major 
Cubillo e . 

Mr White’s was the first contribution taken His paper was 
founded on a number of experimergs made at Pembroke Dock- 
yard, with a view to determine the suitability of steel made 
by the basic process for ship-building purposes It would be 
useless to attempt to summarise the results of the large amount 
of information contained in the paper®and in the tables, which 
formed an appendix to it As a general fact, i® may be said 
that basic steel no longer labours undei,the disadvantages that 
attended its early days, when it was undoubtedly unfit to be 
used as a ship-buijding material The importance gf the basic € 
process to this country can hardly be overrated The manufac- 
tue of steel on the original acid process demands a pig low 1n 
phosphorus, and this can only be prepared from a special ore, 
such as the hematites of Cumberland and othe: parts Unfor- 
tunately, the deposits of such ore in the British Isles are very 
limited in extent, and it is for this reason that we have been, for 
years past, importing vast quantities of steel-making ore from 
the neighbourhood of Bilboa in Spam This means a heavy 
item for freight , and it 1s a question whether we could, in 
England, stand the competition of Spain, if that country once 
organized her steel-making resources on a sound footing But 
in any case it is desirable we should depend, as little as 
possible, on foreign countres for raw material, when we 
have such vast stocks within our own borders In the 
ores of the Cleveland district and othét parts, we have such 
deposits, but the ore contains a comparatively large percentage 
of phosphorus, which entirely unfits ıt for the old acid process 
of steel making The basic process, however, 1s designed to 
enable phosphoric pig to be used, and to judge by Mr White’s 
paper a fair measure of success has been attained in this direc- 
tion It would have been interesting if the paper had given 
details as to the pig from which the steel was made Mi Mar- 
tell has said that no steel to meet Lloyd’s requirements has been 





basic steel which has been successful has been made from an ore 
low in phosphorus, It 1s, however, not the bulk of the phos- 
phorus which is difficult to eliminate, but the last part, and Sir 
Lowthian Bell stated that he Qould be glad if the pig of his 
district dil contain 3 per cent of phosphorus instead of about 
half that quantity, as it would then produce a slag more valuable 
forfertihzmg purposes However this may ge, ıt would have 
been satisfactory to have had full analyses o Sig to attach 
to particulars of physical testseso well authenticated as 
those now given to the engineering world by Mr Whitels 
paper Another point upon which it is desirable to get 
information 1s, which process gives the best results in 
working on the basic principle? We have always considered 
it settled matter that the open-hearth furnac® was superior to 
the converter ın this respect, so'far as the quality of the product 
1s concerned, and the discussion of last Thursday, on the whole, 
tended*p gorfirm this @pimion The opposite view, however, 
was advanced by more than one speaker whose wojds should 
carry weight , and theif is also the question of cost and quick- 
ness of piodgction to consider eOn the whole, it would seem, 
therefore, that fhe problem as to whether the converter or the 
operhearth funate should be used is still an open one, 
doubtless ite will be settled in this case, as before, by the 
special requiresnent8 of the metal to be produced As we 
have said) we cannot reproduc® even a byef abstract of 
Mr Whifs paper, but wg can give one or two figures O 
sample of basic Bessemer had a tensile strength of 30 6 tons 
square inch, and ‘an eytension in 8 inchesgof 26 per cent 
sofhe pieces tested after annealing the tensye strength was 
28 tons, with an glofigation of 25 per cdht One sai 
®pé@n hearth showed gi #tons per square inch ten 
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plocuring iron sufficiently pure, at any rate for certain of the | made from pig contaming 3 perecent. of phosphorus, and that thé 
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. figures as showing the best r&sults, and to serve as a guide , it 1s 
doubtless unnecessary togsay that they are not conclusive stand- 
mg alone he riveting tests given are valuable, but these are 
of a natere which cannot*be epitomized 

Colonel Dyer's paper might well have been longer, as the 
suljegt of it 15 one aj-considerable impoftance Pure iron is a 
substance at any*rate difficult to get Sir Losvthian Bell has 
said he has never mef with absolutely pure iron Commercially 
pure iron, or what mightebe called practically pure iron, is not 
uncompor Colonel Dyer's object was to obtain a pure iron in 
order to determine th value of alloys By working on the lines 
which he had fgllowed, the author hoped that pure iron and 
steel may be producedeat reasonable cost In the first expeit- 
ments the furface Was charged in the ordinary manner with pig 
and scrap of fairly good quality, and the charge was worked 
slowly, care being taken te keep the slag well saturated with 
lime by liberal additions of limestone The phosphorus was 
reduced during the process, but the result left much to be desired 
in other respects Charges composed of from one-half to four- 
fifths of good scrap, and one-half to one-fifth of good Swedish 
pig were theft woiked very quickly, and a remarkably pure iron 
was obtained, of whichsthe following was the result of analysis — 


ó Combined carbon trace 
Sificon *  o05 
Manganese trace 
Phosphorus trace 
Sulphur O15 


This iron could only be forged in. small pieces, even with the 
greatest care, and therefore no results could be given as to its 
mechanical properties Dr Hopkinson had determined the 
magnetic propeities of the metal, but the results are to be re- 
served for the Royal Society Speaking generally, ıt has 
been found that the metal is more easily magnetized for small 
magnetizing forces than any other metal hitherto tested , its 
coercive force 1s less, its magnetization 1s greater, than any 
other sample experimented with The next stage of Colonel 
Dyer's experiments had for their object the utifization of ordi- 
*. nary scrap steel, and tht production, 1n the basic furnace, of steel 
high 1n carbon and low 1n phosphorus, and at the same time to 
decrease the wear and tear of the furnace The principle of the 
process consists 1n melting scrap with carbonaceous material, and 
the 1esults of the experiments have shown that when a pure 
carbonaceous material and ferro-manganese free from phosphorus 
can be obtained there will be no difficulty in producing a pure 
carbide of iron containing only sufficient manganese for forging 
The author next described the method by which the process was 
Curried out Nime consecutive gharges were worked, with the 
object of producing steel contaiming varying percentages of 
carb@n, to test the value of the process The following table 
gives the chemical analyses and the mechanical properties of the 
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steel of these charges — & 
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The paper by Messrs Ball and Wingham, on the elimination 
of sulphur, contained the results of experiments thoughtful and 
suggestive m themselves, even if they do not show the iren *and 
steel maker any immediate results which he may apply The 
authors found that potassium cyanid® placed on the gurface of 
molten cast ror glmost completely removed the sulphur. Owing 
he extreme volatility of the cyanidegit was not found possible 
to Keduce the quantity required to within practical limits, and 
effolks were therefore made to find some flux which yould retain, 
lten, q quantity of cyanide suffcient to effegt the 
ion — Sod carbonate, lime, and blast-furngce 
urn tried It was found “that the desulphurising 







slag were r 


action was greater when the flux! consisted ‘nfainly of sodium* 
e. * . 
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carbonate than when a less basic hme slag was useg , and that 
m the latter case the diminution in the percentage of sulphur 
varied directly with the amount of added cyaride A table 1s 
given ofthe results of the experimen, the bes: condition being 
obtained when 200 grains of sodium carbowate and 1co grains of 
qm cyanide weie used to 2000 grains of metal, when the 

ulphur was reduced from o 46 per cent to 006 per cent A 
further experiment with sodium carbonate alone—400 graens being 
added to 4000 grains of metal—the sulphur was reduced fiom I 11 
too I5 percent With caustic soda the sulphur was redes 
from 0 15 per cent. to 0 02 per cent, which is a satisfactory 
result The experiments also showed the facility with which 
sulphur ıs reduced when present in large quantities, and that it 1s 
the last part which gives difficulty in removing Metallic sodium 
was introduced into the bath in the form of an afloy with lead, 
and this had the effect of entirely removing o 18 per cent of 
sulphur 

The paper by Mr Reimérs, which was the first read on 
Friday, the second day of the meeting, does not call for notice, 
excepting, perhaps, to remark that the Council of the Institute 
were to blame for not taking care that the author was mformed 
beforehand that lus contribution. was not of a nature which 
should have been submitted in the form in which it wasread Mr 
Callendar's paper on ** Platinum Pyrometers” 15 a great con- 
trast to the last-mentioned The prominence given to the Le 
Chatelier pyrometer in this country, by Prof Roberts-Austen 
chiefly, has led to renewed hope on the part of those who desne 
to measure higher temperatures Mr Callendar has been 
amongst those who hate been giving attenzion to the subject, 
and the results of his labours, which are distinctly valuable, are 
given in his paper, to which we would refer all practically 
interested in the matter — His introductory remarks on air 
pyrometers are interesting, and may be read with advant- 
age by those not already acquamted with this branch 
of the subject, but it is of the Siemens electrical 
resistance thermometer, known generally as the ''platinum 
pyrometer,” that he has most to say It has been hitherto 
accepted that the plaunum pyrometer was subject to the serious 
defect of changing its zero with use The British Association 
Committee of 1874 discovered this, and it has since been amply 
confirmed as a fact The Committee eaperimented chiefly with 
a pyiometer in an ordinary fire at moderate temperatures of 
about 800° C, and they found that the resistance im- 
cieased cuntinuously with heating, and that the wire underwent 
rapid deterioration They also made some expeiments and 
suggestions with a view to remedy this defect, but they did not 
succeed in overcoming it This continuous change of zero is 
certainly the most serious practical defect that a pyrometer can 
have, ana there can be no doubt that the report of the British 
Associat.on did a great deal to destroy confidence in this method 
of measuring temperature 

We cannot do better than continue Mr Callendar’s communi- 
cation on this part of the subject in his own words — 

** About seven years ago, when I began making experiments 
on this sabject at the Cavendish Laboratasy, Cambridge, I was 
at first very much surprised to find that the platinum wires which 
Lused did xof undergo continuous change, even when subjected 
to much more severe tests than those applied t$ the Siemens 

| py1ometer by the Committee of the British Association, By 
making further experiments, however, with a sort of imitation 
Siemens pyrometer, I succeeded 1n reproducing at pleasure the 
effects tney had observed, and 1n proving to my own satisfaction 
that these defects were got inherent«o the method, but merely 
incidental to the pargcular form of instrument gn which they 
experimented I fofind that 1f the wire were properly protectede 
fiom stram and from contamenation, the pyrometers could be 
made Practically free from changè of zero, eyer at very high 
temperatures e . 

* The construction of ghe Siemens epyrometer has ngt, so far 
as I am aware, undergong any material change site 1874° The 
coil of platinum wire, whigh forms the sensitive part of the 
instrument, 1s wound on a clày cylinder, and packed in an iron 
tube from 5 to®8,feet long, and about an inch or so in 
diameter 
a pyrdmeter which waserecertly in use at the Royal Arsenal, 
Woolwich Iwas informed that it had mever been heaf€d above 
900* C , or 19? F , buemts gesistance ha@ incPeased” some 15 
per cent, corresponding €o*an erfor of aboyt *1@0° F im the 
wemp@rature measurements WĦen the®instrumeat was taken 

] to plecegit was found that tRe wire was quxerqtéen and buttle* 


I have here the fine wire and the clap@linderfipm | 
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1n some plases, amd sucking to the clay cylinder This, I think, 
1s s&fficient evidence that the clay, or some impurity contained 
init, attacks the ware, otherwise the local nature of the action 
could not be ekplained, unfess the quality of the wire used was 
very inferior s 
“I have tried several materials on which to wind the wire, 
but have found nothing that answers so well as mica The 
plan I gtnerally adopt is to double the wire on itself, and wind 
it round a very thm plate of mica, in such a way that it only 
es the mica at the edges This method gives very good 
insulation, even at high temperatures, and, so far as I can 
discover, the mica bas no action on the wire even at temperatuies 
of 1200" C 
‘* Another defect of the Siemens pyrometer is the iron-con- 
taining tube — Metallic vapours of any kind will attach the wire 
readily, and will rum the pyrometer It 1s not probable that 
the non itself will be appreciably volatile at temperatures below 
IO000? C , but itis very likely to contain several more volatile 


impurities Vapours of copper, tin, zinc, &c , rapidly render 
the wire brittle and useless A compaiauvely small trace 
suffices ” 


Mr Callendai’s wires were inclosed im glass, a material which 
naturally cannot be used for high temperatures He finds that 
a hard-glazed porcelain tube does very well to protect the wire, 
at least up to temperatures of 1200°C A silica tube would be 
better, but that the author has not succeeded in obtaining He 
pointed ont, however, that good porcelain is not so fragile as it 
1s generally thought to be Jie has only broken one tube, and 
that with ahammer He hopes, however, ultimately to be able 
to produce a satisfactory silica tube ‘The remainder of the 
paper was taken up with a description of the indicating 
apparatus, but here, again, we must refer our readers to the 
original paper 

Mr Thwaites's paper is of far too formidable proportions for 
us to deal with m anything like detail in this notice He 
describes calorimeters, pyrometers, &c , and their uses A good 
deal of the matter put forward is not altogethe: new 

Mr Wingham’s paper on the shde rule 1s of value to those 
interested in the practical working of blast furnaces 

Mr Wailes's gas furnace valve has been designed to give an 
absolutely air tight closing, an effect which 1s obtained by a 
water seal. Illustrations were given by means of wall diagrams 

The meeting was brought to a close with the usual votes 
of thanks 

The autumn meeting will be held in Liverpool, but the date 
1s not yet fixed 


THE VEARLY ADMISSIONS TO THE ROYAL 
SOCIETY! 


HE discussions that arose in connection with the revision of 
the Statutes of the Royal Society during the years 1890 
and 1891, led me to endeavour to obtain definite data on which 
to found a trustworthy opinion as to the effect of the existing 
limitation of the number of yearly admissions on the eventual 
total strength of the Soctety, and the probable result of ın- 
creasing the number beyond fifteen, the present limit 
*The facts bearing on this subject, so far as I have been able 
to collegt them from the records of the Society, are embodied in 
the tables annexed to this communication, for the propei appre- 
ciation ofthe significance of the figures in which a few preliminary 
explanations are necessary* e 
The annivarsary of the Society being fixed for November 30 
Pn each year, tae customary record of the number of Fellows for 
apy year refers to the numbeg onthat date I have thrgighont 
regarded the dae to which this number applies as being 
January 1 ofethe following year e 
The annual election of $ydinary Fellmws usually takes place in 
the first or secfnd week of Junein eaclsyear I have considered 
the date to be January 1 of the same year 
*The lapses, whether from death'or other causes, have been 
treated as having occurred at the end of «hé calendar year in 
ewhwh they ifif9biace e 
These assumptions have been 
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computations that the investigation required (Which have been 
sufficiently troublesome as 1t 1s), and owing to the considerable 
| 
H 





period dealt with, forty three yegrs, the results. will not, I 
believe, be sensibly affected thereby : 

Unless it 1s otherwise specifically stated, the numbers refer ex- 
clusively to the Ordine y Fellows, elected gt the regular anral 
meetings fixed fer zhe purpose . 

So fai as I have been able to ascertain (éor the earlier records 
in many part'culais are defective), the number of Ordinary 
Fellows elected since 1848 bas been 15 1n each year, except on 
four occasions , in two yeais the numberehaving been I4, and 
in two years 16 the average, therefore, 1s 15 y@grly 

Dunng the period since 1848, the mjunber of Royal and 

! Honorary Fellows has been about 5, and tfe. /oregx Members 
about 50, these are mcluded in the total number of Fellows 
shown in the annual reports of the Council, but will not be 
further considered ın what follows 

The rules under which certain privileged classes have been 
admitted as Fellows, 1n addition to the O7giary Fellows, have 
varied somewhat since 1848, but at pr&ent, apart from the per- 
sons eligible for the classes of Fellows above excluted, the only 
persons so privileged are Privy Councillgrs The total number 
of Prigieged Fellows elected since 1848 seems to have been 75, 
which for 43 yearsegives an average of I 75 per annign 

Table I contains a summary of the available data relating to 
the total number of Fellows since 1848 

The total number, excluding Royal, Honorary, and Foreign 
Fellows, at the commencement of 1848 was 768, Iam notable 
to say how many of these were Fellows elected in the ordinary 
way, and how many were privileged, but this has no importance 
for my present object From 1860 onwards the distinction be- 
tween the three classes, those elected before 1848, Privileged 
Fellows, and Ordmary Fellows, 1s exhibited 

At the end of 1890, the total number of Fellows, excluding 
the Royal, Honorary, and Foreign Classes, was 463 , of whom 
26 were Fellows elected before 1848, 36 were Privileged Fellows 
elected since 1848, and 401 Ordinary Fellows elected since 
1848 . 


Hence it appears that the reduction ofnumber of Fellows, of .* 


the three classes last referred to, has been 305, and as the num- 
ber of admissions of the Privileged class has not been very 
materially affected by the changes 1n the rules relating to them, 
itfollows that virtually the whole of this large reduction 1s a 
consequence of the restiction, to 15, of the number of Ordinary 
Fellows elected yearly 

As the ages of the 768 Fellows who constituted the bulk of 
the Society in 1848 are not known, and as the conditions of 
election before that year differeg materially from what they havé 
been since, no very useful conclusions can be drawn from_the 
rate of their diminution since 1848 s 

Assuming, however, that the number of Privileged Fellows 
in 1848 was, as 1s probable, aout 50, there would remain 718 
Ordinary Fellows, of whom in 43 years 692 lapsed, or at an 
average yearly rate of 2 24 per cent, that 1s 1ather more than 
I6 a year Ths rate, as I shall show subseguently, does not 
differ greatly from ghat which has prevailed amon#the Ordinary 
Fellows elected since 1848, and ıt may thereforf be presumed 
that the averave age of the Fellows in that year did not differ 
greatly from the average age since 

Table II gives, as far as available data admit, the ages at 
the time of election of all Fellows elected since 1848, and 
shéws the number of years they severally surv@ved, the average 
age at election, the number ànd'average age of those who were 
alive iy 1891, and the greatest and least ages of Fellows elected 
in eaclf agi " e oœ y 

From this tgble ıt will be seen that there has been a gradual 
small increase-in the ag* at election , the average for the first 
10 years haveng been 42 2 , foi the second 10 years, 43 O, for 
the thrl 10 years, 44 8 , and for the last 13 years, 45 2 

The accuracy of*these conclusions may be somewhat affected 
by tke greater number of unknown ages in the earlier years, the 
age when unkeowif'having @een taken at tlt average of the 
group of years in which the electifn took place Pu 

The least age at which any Fellow has been elected 1s 2. 
one such case being recorded The average minimum at 
uy is shghfly under 30, and the gverage maximu 
rather pver 6%, one election at an age ofe87 ig recorded 
several above 70, ° . 
* Phe oldest survivgr of the Fellows elected sinc 48, who 
lone are dealt walt in this table, was 86 years of age 1n, 1891 

. 
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The average #ge & electiow was 43 9, and the average age of 
* all the Fellows.in 1891 was 58 4 
Table IIE ,records the* numbers of Oidinary Fellows elected 
in each year, and remaising alive ın ea@h year after election, 
until 1891 
Brom this it will be seen that during the last ten years the 
numbfrs have tnereased by 46, ın the previous ten years the 
Increase was 68, or 23, more , and in the ten*years still earher 
the increase was 111, or 43 more than the last If the decrease 
of growth for the ten years after 1890 takes place in a similar 
ratio to'that which toek place between 1870-80 and 1880-99, 
we might anngpate an increase of only 11 up to 1900, © 
probably a smaller nurgber 
Tn order to ebtaina satisfactory comparison between the lives 
of the Fellows, and those of the general population as shown in 
the accepted life tables, I haye calculated, from the known ages 
of the Fellows at e'ection, and the known dates of the deaths 
that have occurred among them, the average age of the Fellows 
remaining alive m each year Fiom these ages I have computed, 
from Dr Farr’s tables, he probable number of Fellows that 
re survivefrom year to year, assuming the initial number to 
et 
From Table III, above referred to, has been ascertained the 
e number of Fellows surviving 1n each successive year after election, 
and thence has been obtained the average number surviving 
from an initial number 15 
The results of these computations will be found in Table IV 
The second column in this table shows the number of lives 
dealt with for each year after election The first entry, 645, 1s 
the total number of Fellows elected im the whole 43 years The 
next column to the right gives their aggregate ages, and the 
next their average age, 44 9, in their first year Following the 
same line to the right, we find the average number of Fellows 
elected, and in their first year 
Passing to the second line of the table, 619, immediately below 
645, 1s the total number of Fellows remaining in their second 
year from the elections of 42 years, this 1s succeeded, in. the 
columns to the right, by their aggregate ages en their second 
*.year and their average age, and the average number in their 
second year, out of 15, the average number elected 
The thnd line gives the same data for the third year of 
Fellowship, and so on throughout, the last line but one showing 
that in their 42nd year there remained 6 Fellows from the 
elections of 2 years, with an aggregate age of 444 years, and an 
average age of 74 o, the average number surviving in their 42nd 
year, out of the 15 elected, being 3 
The sixth column of the table gives the successive sums 
of the numbers in the fifth colfimn, and therefore indicates 
the aggregate number of Fellows that will, on the average, be 
survifing in each successive year of Fellowship, the number 
elected in each year being always supposed to be 15 
It will be seen that the tota# for the 43rd year 1s 397 o, 
whereas the actual number surg ing, shown in column XI, is 
401 This difference 1s of course due to the number 39g re- 
presenting what the result would be if the average rates of 
election, aud d@crease prevailed, instead of the actual rates for 
the separate yels , and it 1s probably sufficiently accounted for 
bygthe fact, already pointed Ott, of the gradually increasing age 
at election 1n the later years, which will lead to the lives in the 
earlier years of the series being somewhat better than the 
average Column XI shows the actual results for successive 
years correspondugg to the average results given in column V$ 
The differences will be seen tf. bè somewhat irregular, but 
nowhere to be of importance . 
Column VII gives the aggregateeages gf the nuufbegs gfrviv- 
ing in successive years, as shown in column V , and from it 1s 
deduced thé average age of the whole nunfber of Fellows shown 
in column V1, 397, which 1s sgen to be 57 7 years, a'result 
differing shghtly from that obtamed from the actifal ageseof the 
Fellows surviving in 1891, which was shown tb be 58 4. , "Ehe 
cause of this difference has already been indicated — e e 
Columns VIII *nd IX supply ehe resufts that would be 
obtamed by applying to an inifial number of 15, the*rates of 
rtality in Dr farr’s tables, for the ages In successive years 
giv m column IV Column X contains the ratio of column 
VI go column IX , ang indicates that througtfout_the whole 
of 43 years the actual results are somewhat “etter tha’ 
result, or thatethe lives of the Fellows are better 
ary lives, and that this @dvantage leads in tife 
43rd year to the actual number olesürvon. Deine rather more 
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in 1891, when it has prebably become nearly stationary, it may 
be inferred that the lap-es among a body of Fer'ows of that age 
i 
i 


ethan 5 per cent ın excess of that which would be given by the 
life tables, or of about 20 on a total of 400 è 

An examination of this table will show thgt, with the excep 
tion of the last six or eight years, in @hich the number of Iives 
dealt with at last becomes very small, the figures indicate a very 
regular and consistent progression, and it will practically be 

ite safe to assume that the series in column VI may he ex- 
tended on the basis of the ordinary life tables, subjecte to the 
aadition of 5 per cent. on the total amounts obtained from these 
last 

Hence it will be found that in ro years after 1891 the aggre- 
gate number of Fellows is not at all hkely to be increased hy 
moie than I5 that the final result n ay be as hit le as 410, but 15 
not likely to be more than 420, or at the outside 425 

In au earlier part of this paper, I mentioned th@ the rate of 
decrease of the Ordinary Fellows elected before 1848 did not 
appear to differ materially from that which has pievailed subse- 
quently . 

Taking the number of Ordinary Fellows elected before 1848, 
and then alive, at 718, ıt will be found that in 12 years (1860) 
the number was reduced to 422, which 1s about 60 per cent of 
the original number , after 24 years (1872) the number fell to 
206, which 1s about 30 per cent of the orginal, and in 36 
years (1884) there remained. only 65, which 1s about 9 pei cent 
of the first number 

Assuming that the average age of the 718 Fellows elected 
before 1848, and then alive, wa. not materially different from 
(58) the average age of the Fellows elected after 1848 and alive 


will correspond to the lapses among the Fellows ahve in 1848 
Now, from Table IV it will be seen that of the Fellows elected 
after 1848, the average age in their 17th year was 58 3 years, 
which is almost eaactly the average age of the whole body 
Further, ıt ıs shown that of the supposed original 15 there 
remained 10 9 in the 17th year of the age above mentioned, 58 3 
This number was reduced in 12 years to 6 7, which 1s nearly 60 
per cent of the number 1n the 17th year, and again falls after 12 
years more to 3 7, which 1s not very different from 30 per cent 
of the starting number, and after 12 years more the number will 
be seen to be likely to be less than 1 0, which again will not 
differ materially from 9 per cent of the onginalio 9 These 
proportions, 1: will have been observed, are those above shown 
to hold 1n the case of the Fellows elected before 1848 

On the whole, it seems to be established that the present 
restriction to 15 of the number of Ordinary Fellows elected 
in any year will lead to an eventual maximum numbei not 
exceeding 420, and that the ultimate increase of the total 
strength of the Society, for each additional Fellow elected in 
excess of I5 may be taken at 28, so that an increase to 18 
of theannual numbei of Ordinary Fellows elected would lead to 
an ultimate to*al of 500 such Fellows 


an 





THE ERUPTIONS OF VELCANO 
(AUGUST 3, 1888, TO MARCH 22, 1890)! 


"THERE are some 180 (nominally 212) pages afid 11 plates 
Of these latter 4 a1e reproductions of Silvestri's beautiful 
whole-plate photographs [one of Vulcano at rest (with Vulcan- 
ello), and the other three instantaneous views of the volcano in 
eruption] A fifth reproduces, half-size, two of Dr Johnston- 
Lavis's instantaneous viewg of eruptioas taken fiom the crater's 
edge? Two other plates give I4 excellent phgtographs of 
the “bombs,” and df the rest two are sketches,ot Strombolie 
crater, one petiographical, andethe last the map of Vulcano 
(1/50,00 . . at * 

x “Le Eruzione dell’ IsSla di Vulcano, incominciate 11 3 agoséo, 1888, e ter- 
minateil 22 Marzo, 1890 Relazpne scientifica della Commissione caricata 
(egli studi dal R. Governo," Angah dell’ Ufficio Centrale duMeteoroBgica e 

91888 (Rome, 1891) 

The Commission was originally f& follows —President, Prof O Silvestri 
(Catama), Prof G Mercalli (Milan); Prof Grablovitz (Se smological Obsex® 
vatory, Ischia), and a@enginger, V Clerici (Messina), with A Cerati, Prof 
Ponte and A Silvestri, as"assistants e e 

Asisknown, Prof Silvestri died bgfore the Publication Mhe Report, Wut 
not till sf&ne months after the end of the eruption$ on which he had else- 
where published various papers The Commissiom must thus hay@had full 
time to profit by bssgexperiencegapth 1n thedield and qfterwagds, arf his name 
appears as autho~ or joint aBbor | number of sections After Silvestri's 
de#th Prof Mercalli, the largest ontygptor to this Repert, tok his place, 
and bro@ght the work to 1% completion . i 

2 Fer othgrs bv Dr Lavis and Sil estri, sce e Souta @iga Volcanoes ” 
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A table oé contents may be found at the end 
feppended to the various sections are the names of the authors 
responsible The 180 pages of text necessarily vary in character 
Thais, 50 pagés are devoted to an almost daily record of the state 
of the volcano during the twenty months of the eruption For 
not a few days we have a record of the times and degree o; 
violence of all the explosions which (February 12 and 14, 1889 
might rfimber more than roo between 10 à m andópm On 
the other hand, we find between pp 207 and 210, a 7dsumé of 
"thf'"thief facts observed, and the conclusions to which they 
oint, 
$ There are 20 pages (9-29) on the topography and geology of 
the island of Vulcano Details are given as to the rocks collected 
at various localities, and the conclusion (expressed with some re- 
serve) as to the history of the island, 1s very similar to the view 
stated (Proc Geol Assoc, vol x: pp 395-96, 1890) by Dr 
Johnston-Lavis 

The author (Mercalli) only ‘recognizes one crater (with 
lavas of andesitic and basaltic type) ın the “ Piano” district 
which forms the southern half of the island The Serro di 
Capo and Monte Lentia repiesent the western part of a second 
old (north-west) crater of more '*acid" type, which may have 
had its centre almost coincident with that of the present active 
cone, and which, judging by the weathering of the rocks, may 
be older than the Piano crater The author notices that the 
straight north and south line, diawn from Vulcanello through 
the hot springs by the ‘‘ Faraghoni" and the two overlapping 
‘For gia Vecchig"-s (on the north flank of Vulcano) to the 
present crater (or ‘‘ Fossa dz Vulcano 9), if continued, strikes 
Monte Saraceno (a lateral cone on the north-west edge of the 
Piano crate) It is then pointed out that, assuming Monte 
Saraceno to be situated over a continuation of the crack which 
most probably runs from Vulcano to Vulcanello, and assuming 
the present eruptive centre to coincide with that of the old 
north-west crater, that then the present '* Fossa di Vulcano " 1s 
situated on the point of meeting of two cracks, viz a noith to 
south one from Vulcanello to Monte Saraceno, and a no th- 
west to south-east one joining the more ancient craters The 
present crater would then be situated over a weak point 
Whetner or no Monte Saraceno be situated over a crack ex- 
tending south from Vulcano rather than over some other, there 
15 notning at any rate in the above against the view expressed 
in Prof judd's ** Volcanoes” (see Fig 81), according to which 
there 1s one main crack beneath the island of Vulcano, the ciack 
from Vulcano to Vulcanello being but a continuation. of that on 
which the more ancient craters he As to the number of craters 
moie ancient than the main modern cone, it will be seen that 
the Report takes a view intermediate between that of Scrope 
[“ Volcanos,” 2nd edit, p 192, Fig 47] and that of Judd 
[‘* Volcanoes, p 196, and Figs 77and 85] 

The twenty pages (30-50) devoted to the records of previous 
eruptions are naturally full of interest A number of quotations 
from older wnters are given The conglusion is that the erup- 
tions of Vulcano 1n the historic period have been on the whole 
very similar . 

As interesting dates gay be noticed —475 B C, Vulcano in 
activity (Thycydides), 183 BC, Vulcanello formed, about 
1550 AD, strait between Vulcanello and Vulcano filled up 
By eruption of the latter , 1727, Forgia Vecchia (on north slope 
of Vulcano) in eruption (D'Orville), 1771, “Pietre Cotte” 
obsidian stream (on north flank of Vulcano) poured out , 1878, 
Fumaroles still visible on Vulcanello + $ 

From p 53top 1741devoted tog1) detailed record of the 
eruptions, aseto which a valuable 2 éstsavé 18 given, pp 112-14 , 

*(2) seismologieal and various othe: physic&l observations , and 
(3) the descrpption of the erupte& products a 

The following epitome 1$ based on that given by 3ilvestri, 
pp 207-208 ° T 

(a), Rhe recent activity of Vulcano lasted 20 months, vi 
August 3, 1888, to March 22, 1890 (witladinal explosions, May 17); 
the most violent explosions (p I13joccurring on August 4, 1888, 
December 26, 1889, and March 15, 1890 There had pre- 
viously been a period of repose (1832-3294, followed by minor 
prehonitor?’ @iptions me1873~7-8-9 and 1886 

(P) Jyst as we hav@ the ** Plenzan” ag '! Vesuvian" ertptions 
of Vesuvgis accompanied by violent outbursts of *'ashes" and 
welling out of fava, “and. the” incasate guidere® Strombolian” 

e 


e. 
f Dr Lavis Sound thes8 prrctica extinct in 887 (see Nat&gr, vel 
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type of eruption, so we may distiAguish ae Vulcaman” type 
(pp 58-59) Characteristic of this arg— 


e 
(1) Intermittent explosions. weth glischarge of bombs, ash, 
dust, and vapours Each of these explosions 1@sembles 
the first outburst of ** Plinian” (‘‘ Vesuvian ”’) exup- 
tions (p 112) ~% e 
(11 ) The absence of lava streams bd 
(u ) The absence of noteworthy eartffquake shocks 


(c) The more violent of the explosions bust out suddenly, 
discharging clouds of vapom, with dustglapilh, and more or 
fewer bombs and fragments of compact lava, and such an 
explosion was then followed at short intervals by feebler ones, 
wach merely discharged the smaller meterialg, or vapours 
on . 

(2) The moie violent explosions yere generally separated by 
longish intervals, either of absolute repose, or with insignificant 
explosions , and, on the other hand, when eiuptions took place 
every few minutes, they weie generally feeble 

(e) (p. 113, 70) Observations of atiftospheric pressure extend- 
ing over a day, o short period of time, show no relation to the 
frequency or degree of violence ofthe explosions But viewing 
the 20 months of the eruption as a whole, ıt 1s found that 
Vulcano enjoyed,comparative repose during perigds of high 
atmospheric pressure, or of small change, and was most active 
during periods of change from fair to stormy weather, with 
marked fall of barometer 

(f£) Though durmg the 20 months of the eruption there were 
altogether a good many earthquakes recorded either by the 
seismoscope, or by some of the inhabitants (pp 134-37), still 
these were but slight, and, as stated, formed no feature of the 
eruption, being very rare compared with the explosions 

It was found (pp 125-28) that for malung observations of the 
shocks or tremors accompanying theexplostve eruptions, even close 
to the foot of Vulcano, seismoscopes were as a rule not sensitive 
enough. On the other hand, owing to the frequency of the 
explosions, a tromometer was never quiet The simplest method 
1s often the beste and recourse was had to pools of mercury (at 
once sensitive and stable) With the asd of a reflector it was | 
then easy to keep an eye at once on the reflection of some object 
in the mercury, and on the lip of the crater, and so observe the 
time relation between the tremors and the explosive outbursts 

Observations made near the base of Vulcano showed that each 
eruption was preceded by a short tremor (apparently the result 
of a deep-seated explosion), followed after a short interval of 
calm, of from a few seconds to three-quarters of a minute, by 
another, the result, apparently, of the superficial explosion that 
made a vent for the vaporousQand solid ejecta The interval 
was shorter 1n the case of the more violent explosions 

(g) In the first three days of the eruption (pp 54 and® 52- 
58), August 3-5, 1888, the ejecta consisted mainly of a variety 
of old materials blocking the neck of thevolcano These, much 
of which was more or less altertg by solfataric action, were dis- 
charged 1n pieces of all sizes from fine dust to large masses ! 

(4) After an interval of thirteen days, the second main period 
of the eruption set in. The older materials soon &ecame almost 
entirely replaced "by newly elaborated matter@in the form of 
dust, lapilli, lighter or heavier ‘‘brefld-crust” bombs,? and masges 
of compacter lava These, as opposed to the matter discharged 
during the first three days, were all, except for inclusions of 
older rocks, of essentially similar mineralogical and chemical 
constitution (of andesitic type (p 165),@ with 62-67 pe 
cent of silica, the perctnt@ge of which might be greatei 
in the cenfte than in the crust of the same bomb) The larger 
masses qn Itaving thg crater had a high initial temperature, 
and were plastic, taking rounded, elongated, or flattened forms, 
and on reaching the round melted various metallic wires— 
silver (100g° C), and copper {perhaps 1200°, buf as we are 
cautioned, thé copper might oxidize and then fuse lower) 

Irom the preteding, Silvestri draws the following con 
clugions —e 

(Excludinge the *ejecta ef the first three*days) The high 
temperatire and plasticity, with®the presence «of inclusions of 
older ro®ks, and the uniform composition of the ejecta, poi 
to their being derived {fom a molten magma of recent el 

e 
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* The Rept describes these as not so hot as the later ejecta Hofer, 
from Mr Narhan’s*gmephic account (Ties, Sefttembe 13, 1888, ug Brit 
oc Report, 1888, p 665) 1t would seem that, at the first o , Some 


of the ejecta fell red-hot, sofas to set hedges, &c , on fire 
* Dr Lavis, in NAvURE, vol xAmx p 170 
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adjacent sea (which is 670 metres on the east, and 500 metres 
on the west)* At intervals the steam inguded m this molten 
lava wod acquire sufficient force to burst forth, producing 
the premonitory tremor (see (f) above, and pp 125-28), and 
though. 1t is not verg” clearly stated, I gather that the interval 
of calm between the first and second tremors eis" considered to 
have been occupied by'the escape of such steam into the space 
between the surface of the deep seated lava and the crater 
floor, ti 1t acquired sufficient pressure to force an exit through 
the mouth of the crate? (which became plugged by the fall of 
ejecta after each*eruption) Then the visible explosion would 
take place, accompagjef by the second tremor 

The ‘‘brea@ crust" bombs (with pumiceous interior and 
cracked subvitreous crust) are said to commonly contain inclu- 
sions of older rock, and it i¢ suggested (pp 163 and 209) that 
the frothing up of the interior 1s 27 Part due to these, for, says 
he, fragments of rock falling into a superhydrated molten lava 
may not tmprobably act ag centres of ebullition, just as solids 
(1n proportion to their extent of surface) cause rapid disengage- 
ment of gas when dropped into ‘‘soda”—or other aerated — 
waters e 

The compact fragments and masses sometimes ejected 

* (pp 120, 166, and 209), notably ın the last efuplion, might be 
explained as pieces of the shells of domelike bubbles which 
had partly consolidated below the volcano, or as derived from 
less hydrated parts of the magma. 

If there was this huge lake of lava and so much steam, why 
did not the lava appear at the surface? Silvestri pomts out 
that the rise of the lava will depend on the proportion of the 
compressed steam to the mass of the lava that contains 1t, and 
on the resistance offered to its escape If the exit of the 
steam 1s blocked by lava, we may have all the phenomena of a 
“ Plman” (** Vesuvian ") eruption On the other hand, in 
1888 Etna had eruptions of vapours only, and we get all stages 
between these two In the case of a large space pariy filled 
with lava at a great depth below the surface, the conditions 

. might well be such that the steam would escape long before the 

"lava overflowed 

Among other points dealt with in the Report may be noticed 
—Pp 143-45, the breaking three times during this eruptive 
period of thesubmarine cable between Lipari and Milazzo 
in Sicily The first and third breaks were near the same spot, 
and near a place where the sea was seen to ** boil," with pumice 
rising to the surface 

On p 147 observattons are recorded which support the view 
that the electric discharges acopmpanying eruptions depend 
principally on the friction of much dust and fine ejecta Violent 
expl@sions discharging large masses, if unaccompanied by such 
finer matter, might be without the electric phenomena (p 146) 

There are ten pages on the tate of Stromboli during the 
eruption of Vulcano, from whiclethere appeais to have been no 
relation between thetwo Norio the * secondary phenomena " 
(the hot springs and fumaroles) in these islands appear to have 
been markedlgaffcted Some of the fumaroles increased and 
some decreasedgin vigour, and some showed rf change 

From what has been saié s to the slight seismic effects, we 
arè prepared to hear that no change in the level of the land was 
produced In this connection there 15 a chapter on the tides, 
which have an amplitude at Lipari of about 30 cm 

Onp 120 are ge four sections, in three, of the crater of 
Vulcano before, düring, end aftez the eruption, from which it 1s 
seen that the crater has been much filled up. e 

On November 18, 1891, the writer found the orater gull in 
the quiet solfatara condition, so that one Could descent €nto it 
The highesslopes were covered with whie, and th lower, where 
the fumarolas were more marked, with yellow and red crystalline 
deposits A httle water lay atthe bottom The deepest part 
was a funnel-hke depression, a little to the nosth of tle middle, 
somewhat as shown in Mercalli’s figure for April {890° This 
marked the last egiptive vent . e * 

In conclusion, then, the Regort contains a great mass of facts, 

nd in additione generalization and theory, which,9as often 
ed on long experience, are also Welcome » and the Com- 






miXion ıs to be congratulated L 
. . 
S. - vs °G, W BurfER 
. . 
e. "*. e 
NO 1179, VOL. 46 "TEN 
e e * e 
* A ee 
* .* 


| 


LONDON. 


. 

Anthropological Institute, May :o--Dr Edward B 
Tylor, F RS, President, in the chfir —The ei&ction of the 
Duke of Devonshire and Dr H Colley March was announced — 
Mrs Bishop (Miss Isabella Bird) read a paper on the Ainos of 
Japan, amongst whom she had spent some time in a village 
near Volcano Bay It 1s doubtful whether the Amos were the 
aboriginal inhabitants of Japan , they say themselves that they 
conquered and exterminated an earlier race who dwelt m caf. - 
The men are strongly built and muscular, and their stature varies 
from about 5 feet 41nchesto 5 feet6inches The extreme hairiness 
ascribed to the Ainos applies only to the mountain tribes, and 
tothe men only amongst them , the women, and the men of the 
coast tribes, not being more hairy than many peéple of other 
races The houses are rectangular and buit of wood , they are 
ail constructed on the same plan, and have a luge window at 
the east end opposite the dodr, and two smaller ones in the 
south side, below which 1s the shelf on which the boys of the 
family sleep , the girls occupy a similar shelf on the north side 
of the room, and during the mght the sleeping-places are 
screened off by mats The women are remarkable for their 
modesty, and the men are exceedingly gentle, obliging, and hos- 
pitable They are a religious people, and offer copious hbatrons 
of **saki" on the slightest provocation The racs is dying out, 
and will no doubt be quite extinct in the course of a few 
generations 

PARIS 

Academy of Sciences, May 24 —M d’Abbadie in the 
chair —Heats of combustion and formation of alcohol and of 
formic and acetic acids, by MM Berthelot and Maügnon 


Cal 
j liquid T 699 
C, (diamond) + H; + O = C,H,0 2 gas +598 


solution + 724 
Heat of combustion of liquid alcohol at constant pressure 
= 324 5 cal 


Cal 
solid + 1033 
C (diamond) + H, + O, = CH,0, 4 liquid T Io0 8 
gas at 200° + go'o 
Heat of combustion of liquid formic acid at constant pressure 
= 62 5 cal 
Cal 
| solid T 1197 
C, (diamond) + Hy + O, = C4H,O, 1 liquid T1172 
gas at 250° + Io7 I 
Heat of combustion of liquid acetic acid at constant pressure 
= 209 4 cal —Some facts in the chemical history of nickel, by 
M P Schutzenberger —Degradation products of the tissues, 
particularly of the muscles, separated from the lving being 
analytieal methods, by MM Armand Gautier and L Land: — 
On the Zramus, a new type of fossil rodent from the Quaternary 
phosphorites of Berberah, by M A Pomel —On the flexure of 
Gambey’s mural circle, by M Perigaud —On the appearance of 
Saturn’s ring at the present time, by,M G Bigourdan On 
May 21 M. Bigourdan made some observations of paturn’s ring, 
with special reference to its thickness He noted several uneven 
portions at different ports, thus confirming the observations ef 
previous workers —On integrals in dynamics, by M R Pam- 
levé —On equations. ın dynamics, by M R` Liouville — 
Approximate eequation to the trajectory of a projectile in air 
when the resistance 1s supposed to be*proportional to the fourth 
power of the velocity, by M de Sparre —Expgrimental re- 
searches on the matéPrel de la batelles ze, by M FeB de Mas — 
On the characteristic equations of various vapours, by M Ch. 
Antoin® — The, two phases of the persistencagof luminous ım- 
pressions, by M Ang Charpentier —Plastic sulphar formed 
from sulphu vapour, by Mf Jules Gal,«—Some basic niffates, by 
“1M G Rousseau and fs Tite —On the prepaf&tion and pro- 
pertes of arsenic cyanide, gy M E. Guenez —Occurrence of 
fluorine in modern and foésil bones, by M Ad Carnot —- 
Apocinchonine afd @epocinchonine, by MM E Jangfleisch 
and E Léger —Monosodium yrocateshol, by I1® fe Forcfmd e 
—Substitution reactiong m cÉrbon or nitfgen nuclei applica- 
tion to explosive compounds, byM C Matignon — Og dibromo- 
malonic acid,sme M G e@Mfagsol ° The hêats & neutralization 
by each successive K: a@e*about 10 cal sugeridi to those of 
malom€acid The general clusion 4s drawn*that the sub-e 
e e . 
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function —alcolfls superior to vinyl alcohol, by M C Bardy 
— Action of esters of unsaturated acids on ethyl sodium cyan- 
acetate, by M P Fh Muller —On a tetramethyl meta-dtamido- 
begzidine, by? M Charles Lauth —On the embryology of a 
Proneomenia, by M G  Pruvot —Researches on the general 
cavity and excietory apparatus of Cinhipedes, by M Koehler -$ 
Anatomical study of the secondary wood of certam apetalons, 
by M € Houlbert —On the relations of the Trias in the south- 
east Paris basin, by M A de Giossouvre —Variations in the 
"mh temperature of the air in the region of Pans, by M E 
Renou —On a natural ice cave at Creux-Percé (Gold Coast), by 
M E A Martel 
BERLIN 


Meteorolegical Society, May 3 —Piof von Bezold, Pre- 
sident, ın the chair —Dr Schwalbe gave an account of observa- 
tions on the extent and spread of anomalies of temperature in 
Germany based on synoptic weather charts He showed that 
the weather-types introduced by Teisserenc de Bort hold good 
for Germany, especially in winter, and that, as a result of the 
varying distribution of barometric pressure, they are the cause 
of very warked differences of temperature between the north 
and south, the east and west These types are less frequently 
observed in summer, although both then and in the spring 
certain very marked distributions of pressure exist —Prof Sporer 
spoke on the recent magnetic storm of April 25, for which, as 
also for the great storms of February 13 and 14, he had been 
unable to discover any corresponding phenomena ın the sun- 
spots at the same dates e 





DIARY OF SOCIETIES. 


LONDON 
THURSDAY, June 2 


Rova Society, at 4 —Election of Fel'ows ——At 4 *o —On the Method 
of Examination of Photographic Objectives at the Kew Observatory 
Major Darwin —Supplementary Report on Explorations of Erect Trees 
containing Animal Remans in the Coal Formation of Nova Scotia Sir J 
W Dawson, F RS —The Hippocampus Dr A Hill—Ona New Form 
of Air-Leyden, with Application to the Measurement of Small Electro- 
static Capacities Lord Kelvin, P R S —On Certam lIeraary Alloys, 
Part VI Alloys containing Aluminium, together with Lead (or Bismuth) 
and Tin (or Silver) Dr Wright, F R S — Che Conditions of the Forma- 
tion and Decomposition of Nitrous Acid V H Veley —On the Theory 
of Electrodynamics as affected by the Nature of the Mechanical Stresses 
in Excited Dielectrics Dr J Larmor —On Current Curves Major 
Hippisley 

Linnean _ Society, at 8 —On the Disappearance of Desert Plants in 
Egypt E A Floyer —On Insect Colours F H Perry Coste —Lantern 
Demenstration 

CHEMICAL SOCIETY at 8 —Ethylene Derivatives of Diazo-Amido Com- 
pounds R Meldola, F RS, and F W Streatfield 

RovAL INSTITUTION, at 3 —Faust R G Moulton 


FRIDAY, June 3 s 
GEOLOGISTS’ ASSOCIATION, at 8 
RovAL INSTITUTION, at 9 —Metallic Carbonfls 


SATURDAY, June 4 


ROYAL INSTITUTION, at 3 —Some Modern Discoveries ın Agricultural and 
Forest Botany, Prof H Marshall Ward, F R S 


e 
TUESDAY, JUNE 7 
RbvaL INSTITUTION, at 3 —Some Aspects of Greek Poetry Prof R 


C Jeb, M P 
WEDNESDAY, June 8 
GEOLOGICAL Society, at 8 —The Tertiary Microzoice Formations of 
Tnmdad R J Lechmere Guppy (Communicated by Dr H Wood- 
ward, F R S )—The Bagshot B ds of Bagstot Heath (a Rejoinder) Rev 
A Irving — Notes on the Geol gy of the Nile Valley Johnson Pasha and 
eHD Richmogd (Communicated by A. Nornfan Tate.) 


m å THURSDAY, June 9 e 
MATHEMATICAL SgcisTY, at 8 —On the Reflection 4nd Refraction [d 
Light from @ Magnetized Transparent Medium SA B Basset, FR S 
RovAL IŅŞTITUTION, at 3 -Faust R G Poulton 
e . 


° FRIDAY, June®o 
PHYSICAL SOCIETY, at 5 —Some Point@connected with the Electromotive 
Force of Secondary Batteries Dr J fi Gladstone and Mr Hibbert — 
Workshop Ballstic and other Shielded Galyanorfeters Prof W E 
Aygton and Yip, Mather LI 
RofarL ASTRONOMICAL Socifry, ats 
RovaL INSTITUTION, @& 9 —Magnetic Properties of Liquid Aygen” 


Prof war, FRS e. 
9. — SATURDAY, Juug 1x 


Rovar Borangc@Sociery, at 395 3 
RovaL InsTITUTIQR, at 3g—Some Medera Discoveries in Agriculeugal and 
ard, F R $ ed 


Forest Botan} Pyof H Marshal 
e . . 
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*4 PROFES&ORIAL UNIPERSITY OF 
, LONDON et 


HE recent history 9f the London University question 
affords decisige proof that the new University, 
which ıs to beghe outcome of the labours of the Royal 
Commission now gifting, must be much more than a 
merely exclusive or merely local instijution Of the two 
main objects of a University in any English sense of the 
expression—the promotion of the higher education, and 
the advancement of learnzng—both must be equally sub- 
served , and neither wild be attained if the new University 
be established on other than the broadest possible basis, 
or if its development be controlled and hindered by 
rivalries that could not but become of an ignoble cha- 
racter In®the course of discussion it has been made 
abundantly clear that a duplication of Universities in 
London would be a misfortune of the first magnitude, divid- 
ing resources and diverting energies into channels that 
would lead to many undesirable results Itis equally clear 
that a University, consisting of a federation of local 
educational institutions existing within the same narrow 
area, would be wanting both in unity and force its govern- 
ment would tend to become a succession of compromises 
effected between the interests, almost wholly of a financial 
nature, of its constituent Colleges It may,£hen, be taken 


.as a conclusion accepted by the great majority of those 


who have given special attention to the subject that there 
should be one University, and one only, 1n. London, and 
that ıt should not be of a federal character To this posi- 
tion 1t is a simple corollary that the government of the 
proposed University should be vested mainly in a profes- 
soral body. Much the most important work of the 
Umiversity would be the enfictment of curricula and 
syllabuses and the control of teaching and examination 
—work that can only be efficiently performed by 
those specially familar weth the subjects taught 
With the Professors a propes number of Crown nominees 
should be associated to act as moderators and as r&pre- 
sentatives ofegéneral educational policy, as well as to 
guard the 1ntesests and assure the continued confidence 
oféhe public With the mode of creation and with the 
functions of the usual Faculties, and with the details of 
examinational systems, we need not at present concern 
ourselves In fast, the less the new University 15 fettered 
by any Charter or Act the bétter, and ıt would þe a mis- 
fortune were the precedent followed gf the com héated 
and minutely detailed Charter recently rejected By the 
Convocatióp of the London Universit} On that occasion, 
1t must be admitted, Convocation made go@d “use of its 
veto, but its continued possession of sucha powet would, 
we think, be a source of disquiet and danger, wsthout any 
corresponding advantage to Cdhvocation ifself, or the 
niversity—especially a professorial Universitye-or ın- 
to the public A much nfore useful provision 


ittee ofetheePrivy Council as,that by whose 
tch Universities are enabled fo settle thar 
differences . m 
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The possibility of any such University'as We havegn- 
dicated above ever coming into existence—and for a 
University of any other kind it isScarcely worth whilesto 
exert oneself—depends largely on thé good will of the 
@xisting Colleges They must follow the capital example 
set by Beaford College, and signify their willingifess to 
be merged in and become part of a true London Univergity 
with such reservations in respect of particular portions of 
their collegiate work as may be necessary. As far as 
the professorial staffs of these Colleges are concerned, 
there can be little doubt but that they would kai] such an 
event, but ıt ıs possible that the governing bodies may 
take a different view And with regard to the Medical 
Schools, the reservations touching their purely pro- 
fessional work, must, from the nature of the case, be 
extensive 

Though, for the moment, the question of a new Univer- 
sity 1s chiefly interesting fiom the point of view of science 
and medicine, what for the sake of brevity may be termed 
the arts aspect of the question must not be neglected 
There are very few science students who do not follow— 
and follow of necessigy—special courses of instruction in 
fairly equipped laboratories, but the arts student is less 
constrained in his mode and course of study—he has, 
indeed, in London less opportumity of benefiting by ade- 
quate instruction in the subjects of his studies The 
stimulus to every form of education that the new Uni- 
versity may be expected to give will supply this de- 
ficiency , but meanwhile, and probably to a greater or 
less extent always, the case of the “private student’ 
in arts will have to be considered We shall not 
enter upon it here Our object in mentioning the 
case of the arts student is rather to show that the 
interests of the two great divisions of human knowledge 
are at one in the matter of the proposed University. It 
may be added that the “ private student” difficulty, so 
far as it exists, should be left to be dealt with by the new 
University. It 1s limited in character, though extensive 
1n scope, and ıs very far indeed from being insurmount- 
able. 

To resume, We gre entirely in. favour of a single 
non-exclusive London University, mainly, or at least 
adequately, of a professonal character—which by no 
means necessarily involves the extréme teacher-examiner 
system—controlling both teaching and examination, and 
being or becoming, by absorption or otherwise, homo* 
geneous in interest, and in the highest degree authoritative 
infunction *All these features are entirely novel, they are 
not, we believe, possessed by any British University And 
herein hes the practac4l difficulty now tobe conffonted The, 
present, opportunity for creating such a University 1s not 
Iikely to recurs at all events for some generations to come 
What is to be done to make the best of it? The Royal 
€ommission is fully aware of the*greatnesseof the®task 
committed to it, and has entered upon its labours m no 
niggard, narrow, or unappreciative spirit But the Com* 
mission must be Aded by educaponal opgpaon clearly 
thought out and firmly expfessed — Itenust have the sup- 
port of the London University, of tle great Coles, of 
the Medical Schools, "ndr of te prófessówa] body in 
Londga, who should be airde» by the synfpathy of their 


e 


brethren in the provinces—a sympathy,*tbere is good * e 
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reason to believe, that will not be wanting Such pice 
fessorial opinion. will include that of the staffs of the 
Colleges and Schools, and of those members at least of the 
Senate and Convocation of the University of London 
who are or have been engaged in professorial work 
So powerful a body of opinion cannot but exert a great" 
indee%,a decisive—influence upon what may be termed the 
lap elements of the governing bodies, whom we can only 
reach through their professorial colleagues 
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It 1s difficult to see how the arguments of eminent | 


specialists 1n support ofthe general arguments called forth 
by the occasion can be rejected, when once the novelty 
of their proposals has been got over Convocation, with 
an appeal to the Privy Cogncil, will have a far more 
usable and useful power than is inherent in the bate 
obstructiveness or quasi-terrorism of the veto The 
Senate in Burlington Gardens will scarcely refuse to 
complete the University character of the great institution 
it governs, and perfect its educational machinery, by 
placing the responsible direction of the higher education 
of all its students, without exception or distinction, in 
the hands of the most eminent representatives of those 
who have made such education «he business of their 
lives The Medical Schools will only give up the teach- 
ing they are least adapted to furnish, and in lieu of being 
scattered entities, will become integral portions of a great 
whole The private arts student will retain every ad- 
vintage and privilege he possesses, and cannot but gain 
by working under syllabuses prepared by past masters in 
the art of teaching 

Perhaps the best procedure to be adopted by the 
Professoriate, with whom the initiation of any active 
propaganda must le, wil be to lay their views before 
the governing bodies by deputation, and before the Com- 
mission by the individual testimony of such among them 
as may be invited to give. evidence on the question 
Here a word of caution may not be out of place Details 
of a ministerial nature should be avoided as much as 
possible, for until the main lines of any scheme are 
settled, it 1s difficult to say what details are possible 
or necessary It 1s still more important to shun any 
approach to doctrimairism, the pesetting vice of pro- 
fessordom, and treat every principle as modifiable by 
the circumstance? of history, national habit, and environ- 
ment 

On the financial aspect of the question we can say little 
"The establishment of a new University will cost money, 
but no great sum will be needed to start with The Uni- 
versity will, of course, be independent, and*the necessary 
expenses will be defrfyed in psit by an annual Govern- 

e ment gran? Among other source? ef income, the funds 
. 
at the disposal of the County Council may perhaps be 
counted, andewith a view to such assistance It might, be 
found adfisable that, the University” should have a com- 
mefcial and technical, as well e25 a purely academic 
side ? 

But for the moment, what fs of most importance 15, we 
repeat, tag the Lopdon Professóitate should organize 
itself, formulate 1&5 principle$ of agtion in the sense above 
indicí ed, and use {ts influence, publicly and privately, to 
procure thelr acceptawce ag Qr as cirfümstances may 
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Annals of the Royal Botanic Garden, Calculta eol II 
(1) The Species of Pedicularis of the Indian Empire and 
its Frontiers, by*D Pran, M.B, BR SE, Cugtbr of 
the Herbafium (2) The Magnoliqcet of Butsh India, 
by G King, MB, LLD, ERS, CIE, Superin- 
tendent of the Garden (3) The Genus Gomphogtemma, 
by D Pran (4) The Species offMyristica of British 
India, by G King. 4to, pp 35g, tt Ña (Calcutta 
Printed at the Bengal Secretanat*Press, 1891) 


* 
HE two previous volumes of this publication are 
devoted entirely to the illustration and desciiption 
of the arboreous element ın the Indian Flora, and the 
letter-press is solely the work df Dr King Volume I 
deals with the difficult genus Jzcus,1ilustated by 232 
plates, and the second volume *treats of the almost 
equally difficult genus Quercus and the allied Casfanofszs,e 
as well as the genus Artocar pus, of which seventeen 
species are described and figured As may be seen from 
the list of papers given above, the work ın the present 
volume is partly by Dr King, and partly by his Curator, 
Dr Pran , the former continuing his valuable labouis on 
the trees of India, whilst Dr Prain has taken up two 
herbaceous genera A critical review of this ponderous 
volume would require more space than could be given to 
it in the pages of NATURE, and a much deeper knowledge 
of the subjects than the wiiter possesses, but it 1s nota 
difficult task «o give an idea of the nature and quality of 
the series of monographs it contaths At the outset one” 
1s disposed to find fault with the bulk and fourteen 
pounds weight of this book, because it 1s really fatiguing 
to handle, and smaller volumes are 1n every way moie 
desirable Fortunately. the present volume may be con- 
veniently bound in three nearly equal parts, as each 
monograph has its separate title-page and index Indeed, 
it might be preferable toe bind each of the four moño- 
graphs separately 
The present volume, ıt will be perceived, is pm 
devoted to utiitarian botafy, which will be welcome to the 
forestry department, as welleas to botanists generally, and 
partly to botany of a kind that appeals more especially 
to the biologist Dr Prain's elaborate® aed painstaking 
monograph of the genus Pedigularzs belofgs to the latter 
category, and may be recommended for study to*the 
young aspirant for honours m the same dnection as a 
model of thoroughness, so far as external morphology 
goes To persons acquainted only wif our two native 
species of Pediculares, the wide range o: modification 
exhibited an the fogms of the corolla 1s surprising, end re- 
minds one gf Prof, Huxley’ s remark that the genus Gest- 
tana, as generally circumscribed, presents nearly as much 
variation" 1a the shape of fhe corolla as all the genera of 
the Gehtianaceze combined This polymorphism 1s suffi- 
ceently ilfustrated in the comparatively recent monograph 
of theewhdle genus Péiaculgrts by the late Mr Maximo- 
wicz He figures the flowers of all the ape know 
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* say that it ıs nearly as reat as in the whole order of the 
Scrophularigee The twp principal kinds of variation 
are thedength and thé relative dianfete: of the tubular 
porgion, and the shape of the lips, especially of the upper 
one, 6f which therÉ are many curious and even fantastic 
modifications. Masimowicz’s monograph of the whole 
genus (which 1s dispersed all round the northern hemi- 
spheregand perhapgextends just over the equator ın the 
Andes) includgs about 250 species, and a few have been 
discovered in Indig and China since — Prain's monograph 
of the Indian"species contains nearly double the number 
described in the “Flora of British India” in 1884 The 
systematic part ıs preceded by an elaborate and masterly 
essay on the distribution and descent of the species, 
illustrated by diagrame and a map The latter might 
certainly, weth a little extra work, have been made 
clearer Dr Prain devides the genus primarily into three 
e groups—namely, Lougzrostres, Adunce, and Erostres— 
based on the modifications of the upper lip of the corolla , 
and the names are sufficiently descriptive to indicate their 
application Each of these groups contains both op- 
posite (or verticillate) and alternate leaved species, and 
1s subdivided into a number of sections So far as we 
have tried the keys to the sections and species we have 
found them work admurably, and the descriptions are 
evidently very carefully written , but twelve to eighteen 
Ines of description in the ablative absolute without a stop 
or any variation in type 1s bewildering, and an innovation 
that ıs to be deprecated Dr Prain himsglf appears to 
*,have realized this, fos in his account of Gomphostemma 
his descriptions are shorter and punctuated, with the 
names of the various organs in italics, 

Dr. King’s monographs of the Magnoliacee and the 
genus Myristica are written entirely in English, perhaps 
with advantage, because Latin descriptions are not so 
easily understood as English by many persons interested 
uf trees Including the subogfler Schizandrez,, the num- 
ber of Indian Magnoltacee described and figured is 
forty-five, referred to eight genera - 

Passing on to his monograph of the species of Myrzstzca 
of British India, we find thaghe distinguishes sixty-eight, 
illustrated by siaty-nine plates By British Indias Dr. 
King underssan&s political British India, including the 
Nicobar and @indaman Islands, and tHe territories of 
the Straits Settlements r King follows Bentham and 
Hooker, and others, in referring all the nutmegs to the 
one genus Jyizsfzca, and, as thus limited, it 1s repre- 
sented in nearlyeall tropical countries Ten years age, 
less than a hundied species’ were described, but Dr 
Warburg, who 1s at present at Kew queen en a mono- 
graph of the order, estimates the number now in il baria 
at about 269 This great augmentatfon is almost wholly 
from discoveries ın the Masayan Peninsula dnd Archi- 
pelago, New Guinea, and Eastern Polynesia Wr King 
abstains from any attempt to trace the geographical qjs- 
tribution of the species, on the $round "that*he believes 

any yet remamed to be discovered But on sunning 
thRgugh his work we find that about fifty-four of his 
-eight species are from the Malayan* region, eight 
the Decaan and, Ceylon, and abgut six from the 
Chittagong region, only wo apparently beng 
found as far westward as Sikkem, in Névta India Most 
of the new species are from Perak a county exceedingly 
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rich in endemic trees Beyond the distribitiorfindicated, 
there ıs one spectes in North Australia, and four each in 
Madagascar and Tropical Africa, ind perhaps about fosty 
or fifty in America, extending from Sotth Brazil through 
fhe West Indies and Venezuela to Central America and 
South Mexico The author 1s careful to explain that he 
does not regard the present effort as anything approach- 
ing finality, and. anyone acquainted with the genus will 
understand the difficulties encountered in working from 
herbarium specimens alone With one interesting excep- 
tion (Myr:stıca canarzo1des, King) the spectes are dicecious, 
and female flowers are much rarer than males, and the 
fruit, which affords good characters in a fresh condition, 
is often wanting, or not in a good state for description 

But if Dr King’s work ıs necessarily incomplete, ıt sup- 
plies the very best materials for the foundation of a more 
exact knowledge The figures, although possessing no 
great artistic merit, are faithful portraits of authentic 
specimens of the several species, and, combined with the 
very full descriptions, are sufficient to enable botanists to 
determine most of the species On the other hand, the 
fine work in the analyses of the flowers is indistinctly re- 
produced in some of the plates, apparently 1n consequence 
of their having been drawn on too smalla scale The 
flowers. it may be added, of many species, are exceed- 
ingly small, of some not more than a twentieth of an inch 
in diameter But I must draw this notice to a close with 
the remark that this volume 1s a monument to the skill 
and industry of Dr King and his colleague, and a 
credit to the native lithographers and printers One only 
marvels how the authors, with their multifarious duties, 
accomplish so much in a tropical climate 

W BOTTING HEMSLEY 


MATHEMATICAL RECREATIONS AND 
PROBLEMS 
Mathematical Recreations and Problems of Past and 
Present Times By W. W Rouse Ball (London 
Macmillan and Co , 1892) 
HE idea of writing some such account as that before 
us must have been present to» Mr Ball’s mind 
when he was collecting the matemal which he has so 
skilfully worked up into his “ History of M&thematics " 
We think this because the extent of ground covered by 
these * Recreations " 1s commensurate with. that «of the 
* History," and many bits of ore which would not suitthe 
earher work find a fittigg niche uwthis Howsoever the 
case may be, we arg sure that non-mathematecal, as well 
as mathematical, readers wil] derive amusenfent, and, we" 
venturé'to thigk, profit withal, feom a perusaleof it The 
author forewarns péssible readers that “the gonclusions 
are of no practical use, ànd most ðf the regults Are not 
new" This is plain laffeuage, but, lest the waining should 
be too effectual, he adds, “*At the same time I think I may 
assert that many’ of the questions—particularly those in 
the latter half of the book-eare inttregting, ft a few'tre e 
associated with the" names of djstnguished «mathe- 
maticians, wifite hithgree saverdl of the m or quoted 
have net been easily accéssikjg to English eeaders ” We 
have thus stated the authqr’s gros and gas, and remark e 


that he fas gone very exhaustively over thé ground, ande 
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has left us*ittlé opportunity of adding to or correcting 
what he has thus,reproduced from his note-books 

There are'two sourcés to which every writer on the 
subject of the earlier part must apply, viz the “ Problémes 
plaisans et délectables by C G Bachet, Sieur dé 
Mezirigc, and Ozanam’s “ Récréations mathématiques et 
physiques” These Mr Ball carefully discusses as to 
editions and their respective merits 

The work before us 1s divided into two parts mathe- 
matical recreations and mathematical problems and 
speculations The former consists of seven chapters In 
the first chapter are collected together numerous problems 
with numbers, watches, and cards Some of these last 
are interesting to the mathematician, and have been dis- 
cussed in the Messenger of Mathematics and the “ Reprint 
from the Educatzonal Times” ‘The Middle Ages furnish 
some curious questions, and an antique problem in decr- 
mation is associated with the name of Josephus, but 
these are well-known instances Bachet’s weights problem 
calls for mention. It finds a place in the author's algebra , 
the omissions in Bachet's argument, Mr Ball notes, have 
been supplied by Major MacMahog (see NATURE, vol. 
xlii pp 113,114) Mersenne’s numbers have been treated 
recently at some length by Mr Ball in the Messenger of 
Mathematics (vol xxi pp 34-40) , in this account it 1s 
stated that 29! — I = 2 305 843 009 213 693 951 ıs the 
biggest known prime Fermat claims some space (cf 
NATURE, vol xvin pp 104,344) Of his so-called /ast 
theorem (no integral values of +, y, z, can be found to 
satisfy the equation z” -+ y^ = z^, if # 1s an integer 
greater than 2) we read — 

“ This proposition has acquired extraordinary celebrity 


from the fact that no general demonstration of it has 
been given, but there 1s no reason to doubt that it is true” 


It 1s fitting that we should give Mr Ball's grounds for 
this belief 


“Fermat was a mathematician of quite the first rank 
who had made a special study of the theory of numbers 
That subject is in itself one of peculiar mterest and 
elegance, but its conclusions have httle practical import- 
ance, and since his time ıt has bees discussed by only a 
few mathematicians, while even of them not many have 
made it therr chief $tudy This 15 the explanation of the 
fact that 1t took more than a century before some of the 
simpler results which Fermat had enunciated were 
proved, and thus it 1s not surprising that a proof of the 
theorem which he succeeded in establishing only towards 
the close of his life should involve great diticuliics ? 


Proofs have been gaven in thg cases of n= 3) 4 5s 
7, 14 (cf epp 28, 29) Many subjects of interest 
‘ake up the second chapter, as “Geometrical Fal- 
I&cies? (every triangle 16 equilateral, and the whole is 
equal to apart this latter we thihk we have seen in ah 
article by De Morgan}, curious ¥ Proofs by Dissection”, 
(cf. Messenger of Mathematics, vel vi p 87), there is a 


printer’s error (p 35, 1 9 up) “of un "6 in place of 
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results of Cayley's “ Contou? and Slope Lines,” and , 
of Clerk Maxwell’s “ Hills and *Dales ” *Then follow 
* Statical Games of Position” (“Three in a Roy” and 
“Tesselation,” both problems connected with the name 
of Sylvester) , * Dynamical Games of f'ogition ns Shünt- 
ing," “ Ferry-béat Problems,” and gnumerous counter, 
pawn, and solitaire problems), asd a glance at “ Para- 
dromic Rings.” 

Chapter 11 treats of “Some Mechfnical Questions; as 
* Perpetual Motion,” the ** Underhand Cut on a Tennis 
Ball” (Messenger of Mathematics, vol* vi ),the * Boome- 
rang,” and the “ Fhght of Birds" (NATURE, 1890-91) In 
chapteriv we have a miscellaneous lot, the fifteen. puzzle, 
Chinese rings, the fifteen school-girls problem, and such 
card problems as Gergonne's pilg problem, the mouse- 
trap, and many others Chapter v discusses “ Magic 
Squares,” and chapters vi and vu are devoted to “ Uni- 
cursal Problems? These are Euler's problem (more fully 
discussed by Listing, “ Topologie,” and Tait), fnazes, geo- * 
metrical trees, the Hamiltonian game, and the knight’s 
path on a chess-board All these matters are treated 
lucidly, and with sufficient detail for the ordinary reader, 
and for others there is ample store of references. 
There is no chance of catching Mr Ball tripping in his 
use of books, and his ready access to mathematical 
journals can hardly be surpassed, so that we have not 
come upon any new facts We may mention, however, 
in connection with the knight’s path, that there is a short 
article, accompanied by diagrams, on the subject in the 
Letsure Hour (December 20, 1873)eby H Meyer, of the t 
Hannoverische Anzeiger 

The second part, 1n 1ts opening chapter, gives at some 
length an account of the three classical proplems, viz the 
duplication of the cube, the trisection of an angle, and the 
quadrature of the circle Chapter ix, on astrology, has 
many curious details relating to that science, and gives a 
facsimile of Cardan’s drawmg of the horoscope of Edwand 
V1, with an abstract of Cardan’s account On the whole 
matter of the chapter Mr Ball writes — ui 


‘Though the pract:ce of astrology was connected so 
often with impudent quackers, yet one ought not to forget 
that*nearly every physician and man of science in 
medieval Europe was an astrologer @hgse observers 
did not consider* that its rules were definitely established, 
and they laboriously collected@much of the astronomical 
evidence that was to crush their art Thus, though there 
never was a time when astrolegy was not practised by 
knaves, there was a period of intellectual development 
when it was accepted honestly as a difficult but real 
science ” 


Dé Mortan, it may beremembered, in the “ Budget” 
(p 278) sayse—  , 

* If anything ever had a fajr trial, ıt was astfology The 
idea itself 1s hatural enough A human being, set down on 
thi$ earth, with$ut any tradition, would probably suspect 
that the heavenly bodies had something to do with 


the guidancé of affairs "* è 


d Hyperspace,” whigh occupies Baner x, has a 
bibliography {compiled by G B Halsted, Ame: 
Seurnal oP Mathematics, vols 1 and fi), forms the suffect 
of one of Mr Hutton’ s interesting 8 Scientffic R 
KG NATURE, vol exxX|. p 431), and is connect@@ with Dr. 
Abbott's “ Flatland " (NATURE, vol xxxi h 76) Mr 
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, Ball has made “ll these the text for a clear account of |» Meanwhile, we can welcome this book of Dr Munro's 


our present lnowledge of higher space. The two last 
chapters rafidly survey “Time and,its Measurement z 
and “ The Constitution of Matter.” 

Cug analysis shogys how great an extent of ground 1s 
covered by the * Mathematical Recreatigns,” and when 
we add that the account 1s fully pervaded by the attractive 
charm Mr Ball knows*so well how to infuse into what 
many persons wouldelook upon as a dry subject, we have 
said all we cai to commend tt to our readers The book 
is most carefylly psufted (only three or four typographical 
errors have met our eye, and the figuues on pp 32 and 33 
the student will recognizeemust be drawn incorrectly). 


SOILS UND MANURES 


Soris and Manures By John M H Munro, DSc 
(Lond) (London E Cassell, 1892 ) 


"IMHE pfeface to this book informs ‘us that “ıt is 

written for the use of young people in schools and 
colleges, and those numerous other readers who take an 
intelhgent interest in the how and why of familiar facts 
and operations, yet have no special training in the 
language and methods of science ” 

We must admit that Dr Munro has succeeded in his 
endeavour to write a book so simple that it may be put 
into the hands of a beginner with confidence that he will 
find few difficulties unexplained, and so trustworthy that 
the more advanced student may find it helpful and 
+ suggestive $ 

We are having a flood of small agricultural books just 
now, consequent upon the great movement for technical 
education in England, but we believe that this book will 
reach two classes of readers which the majority of other 
text-books do not seem to have affected These two 
classes of readers are farmers and teachers in elementary 
schools Too many of theseebooks are written with the 
idea of preparing students for examination, and they may 
serve their purpose, but are not very likely to help for- 
ward the cause of technical gducation in agriculture to 
any considerable extent — ,* 

Such education has lately been much talked about, and 
written aboug also, and men of authority and experience 
have even goas so far as to say that theerecent attempts 
to promote it have moftly been failures But if the 
means employed have proved inadequate or unsuitable, 
it does not follow that technical education in agriculture 
ts unnecessary, gr that suitable means and methods,of 

promoting it cannot be found * 

To, attempt to teach the principles of agriculture to 
men who have no knowledbe of either elementary 
chemistry or botany can scarcely ebe exfected to be 
generally successful, nor de we hear good accounts of 
lectures given to farmers by men whose, agricujtutal ex- 
perience has been mainly limited to the clasg-rooin ‘and 
the laboratory,*ind who are apteto confound agricultural 
chemistry withggriculture ftself Yet there are very many 
€Mnest workers on the County Gouncils, who have the 
ca]se of agricultura] education too much at heart to let a 
fewMailures apd disappomtments dishearten” them, afd, 


* 






and wish it the success it deserves, for not only does the 
author avoid errors himself but he corrects a few which 
some other writers of elementafy textbooks on agri- 
culture have fallen into Thus, on pf 20 and 132, he 
rRmoves the impression which many beginners get (from 
some “ cram-books” we have seen) that silica 1n a soluble 
form is very essential as a plant-food, especially to cereals 
Only those who are familiar with answers to examination 
papers in agriculture have any idea how frequently this 
mistake 1s made 

The first part of the book, comprising fiye chapters, 
will give the 1eader a very good account of soils, their 
formation and properties , also of plant-food in the soil, 
how it 1s increased, and hów rendered available for the 
use of plants Included in this first part are two chapters 
on “Improving the Land" and “ Tillage Operations," 
from the pen of Prof Wrightson. These fit in well with 
the rest of the work 

The second part deals with the subject of manures 
pretty exhaustively, the author giving many illustrations 
from the Rothamsted experiments The last chapter, 
on “Special Manures,” gives instructions for valuing 
artificial manures from the chemical analyéis, and we feel 
sure that the matter dealt with in this chapter will be 
specially useful, and do at least a httle to help the farmer 
from being defrauded by some few unscrupulous manu- 
facturers, still, unhappily, extstent amongst us 


OUR BOOK SHELF 


Catalogue of the Specmens illustrating the Osteology of 
Vertebrated Animals, Recent and Extinct, contained in 
the Museum of the Royal College of Surgeons of Eng- 
land Part III ,Class Aves By R Bowdler Sharpe, 
LLD (London Printed for the College and sold by 
Taylor and Francis, Red Lion Court, Fleet Street, 
1891 ) 

THE first point of interest 1n looking into this Catalogue 

was to ascertain which of the innumerable schemes of 

bird classification had been adopted by the author, we 
have so many of them nowadays Sometimes they 
come upon us two at a time, and to make confusion 
worse, aged schemes af classification, which one hoped had 
long ago sunk into a dishonoured grave, are sprung upon 
us ina fresh edition The plan follo&ed by Dr Sharpe 
1s that of Mr Seebohm, “elaborated in his * Birds of the 
Japanese Empire,’” with a few modifications eUnder each 
order 1s the diagnosis, and there are a few references 
to the anatomical literature of the subject, which is an 
addition to the value of the work These are nbt very 
full, but perhaps it 1s hardly necessary that they should 
be A feature of thigscatalogue is the introduction of 
ulustrations , there are a good many of thege—48 in all 
They are for the most part figures of thesskull, but the 
syringes of a few birds and*thg deep plantay tendons pf 
more are also'illusgatad , two figures illustrate pterylosis, 
and two more the under surface of thefoot ‘he 1llustra- 
tions in every case ate poo TheCatalogueys nofeacum- 
bered with huge hsts 8f synonyms here is only the most 
recently accepted name-given, together with a few pf 
the most imporfanf synonyms The collection of bones 

consists of 2380 specimens, repgesentingealtogether a 

little ®ver one thousand species Some of the fossil forms * 

are of course represented by casts only, but a nifinber of 

important eXtfnct spgcfts, notably amortg theDinornithida, 
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‘Bhe Line Spectra of the Elements n 1 


THE proper replies to Prof Runge's letter in last week's issue 
of NATURE are three in number viz (I) that, as I pointed 
out in mv former letter (NArURE*of May 12, p 29), the reason- 
ing in my paper is valid if, as I there proved and as Prof 
Runge now admits in the first sentence of his letter, Fourier's 
theorem can be applied to motions which approximate to non- 
periodic motions in any assigned degree and for any assigned 
tme, (2) that I am not aware of anything I have wiitten 
which countenances Prof Runge’s sapposition that *' Prof 
Stoney has not noticed that a distinct property of the 
function 1s wanted in order to get a proper " [rather, a mathe- 
matically accurate] ‘‘ resolution into a sum of circular functions " , 
and (3) that Prof Runge is mistaken when he supposes 
that "the amplitudes and periods" fer frequencies] '*of the 
single terms do not approach definite values when the 
interval" [ze the periodic time of the recurrence required 
by Fouriei's theorem] ‘‘ increases indefinitely ” 

What the true state of the case is, 1s most easily shown as 
regards the frequencies of the lines, and as the proof 1s, I 
believe, new, and leads to a result of impoitance in the inter- 
pretation of spectra, I subjoin it 

Take a motion of the electron— 


x = The sum of partials such as (s sin 27% + à cos 
J 


zH, (x) 
J 
with similar expressions for the other two co-ordinates, in 
which the oscillation frequencies, the 2's, may be commensur- 
able with one another, or incommensurable If incommensm- 
able, the motion 1s non-recurent Let this motion be arrested 
at intervals of T, and immediately started afresh as at the be- 
ginning We thus obtain a recurrent motion consisting of a 
certain section of the motion (I) repeated over and over again 
This new motion can be analyzed by Fourter’s theorem, and we 
have to inquue what we thus obtam Without losing anything 
in generality, we may confine ow attention to the motion 
parallel to the axis of x, and to the single paitial of that motion 
which 1s written out above, as all the partials lead to similar 
results r 

Let us then examine by Fourier's method the motion which 1s 
represented by the egquation— 


20Àt 


L— 4-8 cos 277 
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wa = & sin (2, a) 
ftom ¢=0 till ¢ = T, and which 1s repeated from that on at 
intervals of T If T 1s a multiple of 7/4, Fourie:’s theorem 
simply furmshes equation (2, a) as the complete expression for 
all time of the motion , so that in this case 1t indi@ates the same 
definite line in the specteum as ıs garnished by the original 
partial of equation (1) 

e If T is not g muluple of 7/4, 


. 
T will e (7 + a)2., 
y? 


where 7 15 ’ whole numper and a a groper fraction Equation 
(2, apthen begomes ° . 


9. 
D X4 = asin ales + 2) 495 cos 


(2, 4) 


which 1s true from ¢ = o till z = T, aftérewhich the motion 1s 
e tobe repeate® Then, Wy Fourg’s theorem— 
e 





2n(m + a)t 
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which, when integrated, give the following value» for Ay and 
B,— 
p ( k 1) 
d sil 


I,e f 
lÍL.9 
. (z 3 | 
where Z stands for (mw — n + a), and s for (m + 2+ a) 


This furnishes a very remarkable spectrum, a spectrum of Innes 
that are equidistant on a map of o-cillation-frequencies, and that 
extend over the whole spectium But they are of very 
unequal intensities If T as a long period, zz is a high 
number The lines are then ruled close to one another, and 
their mtensities are insensible except when # 1s nearly equal 
to m, the two brightest lines bemg the next to the position of 
the original line of equation (1), one on either side of it, and the 
others falling off rapidly 1n brightness in both directions 

If we take a longer period for T, s; becomes a stil highei 
number , the lines are more closely ruled and are moie suddenly 
bright up to those on either side of the position of the original 
line of equation (1), to which also they are now closer, so that, 
at the limit, win T increases indefinitely, equation (3) becomes 
a mathematical representation of the original line of equation (1) ,* 

This interesting investigation 1s all the mote impoitant as 3t 
gives aclue to how rulings of lines which are equidistant and 
brighter up to the middle may arise , and I feel sure that Prof 
Runge will jom me in not regretting that he expiessed the 
doubts which led to its solution 
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Stone Circles, thee Sun, and the Stars 


ARTICLES by Mr Norman Lockyer and Mr Penrose, re- 
cently published m Nature, have dealt with the positions of 
ancient Egypuan and Greek tgmples with relation to the rising 
sun, and to the pole star, or seme star or stars im its vicinity 
For some yeais past I have ende&ivomed to show, in papers 1ead 
befoi the British Association and other Societies, that’ our stone 
circles had a relation to the rising sun, mdfatel usually by an 
outlying stone or By a notable hill-top in the dgection in which 
the sunrise would be seen from the circle, and I have in some 
cases found similar indications towards the north, which nfay 
have referred to the pole or otheg northern star or stars A 
paper containing many details as to these cases will shortly 
agpear in the Tournal of the Royal Archzeological Institute 

There are six cucles oneBadmin Moors, which at first sight 
appear toehave no relation to each other, but which, if the 
6-inclt Ordnance mapas to be relied upon, would seem tp have 
been afrfhged on a definite Plan (see accompanying plan) 

The Stannoh and Fernacre Circles are in line 1° &rue) north 
ofeast with the highest point of Brown Willy, the highest hill 
in Corpwalf, and the Stripple Stones and Fernacre Circles are 
in ne with the gummits of Garrow and Rough Tor, at right 
angles*with the othe: line—namely, 1° west of (true) north A 
lin8 from the Trippet Stoneg Circle to the summit of Rough Tor 
would also pass through the centwe of one of the Leaze Circles 
(about r3? east from true north) Other hill$ are in the dire 
ton of the rising sun *The Trippet Stones are 114° sout 
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More remarkable, perhaps. than the position of these circles 
are their distartes from each other, which, on the level map, 
are almost ex&ctly as 3, 74, 2*and 8, for tbe sides of the irregular 
four-side figure, of which four of the circles form the corners, 
while the diagonals are ofthe same length within a hundred feet, 
the digerences beinghuch less than the 1 per cent. which Mr. 
Flinders Petrie Has found to be the average frror of ancient 
British and even Assytian workmanship. 





& 
cirgles may be supposed to ha®e aimed in their measurements at 
evéh numbers of some unit, and the unit which gives the best 
results appears to be a Royal, Persian or Egyptian cubit of 25*1 
inches (not at all the unit one would expect). The actual 
measurements, as pearly as I can get them from the 6-ingh 


Ordnance map, are :— aa 
Feet. Pinch 
Stinnon Circle to Fernacre Cirele ..9 6275 = 30$ 
Fernacre Circle to Stripple Stones e. 15730 6 7520 


( Prgctically 7500 cubits) 


Stripple Stones to Trippet Stones 4180 = «9984 








(Practically 2000 cubits) a 
Trippet Stones to Stannon Circle 16345 = 79240 ° 
Probably meant for 8000 cubits) o 
è . ? . 
. Diafnals. 2 
Fernacre Circle to Trippet Stones ,... 16950 = 5103 
Stannon Circle to Stripple Stones 16550 = 8055 
(Perhaps meant fer 8125 cubits) e e 
It myst not beforgSttey that these measiftements are faken 


J " . r * 
from the Tw] map, while the ground between the circles is vesy 
irregular, but it seems more probajle that ifie builders of these 
circles made ajlowance for the irregularities of the ground than 
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that the distances, asshown by the map, are mfrely&he result of 


The builders of these | 


| more civilized Egyptians. 








accident. 

If, however, the 25*1 inch cubit wgre the init of measurement 
for the distances between the circles, it ought 10 appear in«he 
measurements of the circles themselves—and it does; for the 
diameter of the Trippet Stones Circle is exactly fifty of such 
cubits, and the diameters of the Fernacre and Stripple Stones 
Circles are (as nearly as I can judge in their ruinous condition) 
seventy of such cubits, = 

The Egyptians appear to have constructed separate buildings 
for the observation of the sun and of the stars, but if the circle 
builders used the same circles for both purposes, placing them 
so that when standing in them they could see the sunrise over a 
fixed point on one hill, and a certain star rise ovepa fixed point 
on another hill in another direction, their system was much 
more economical, though perhaps less exact than that of the 


e A. L. LEWIS. 


The Height of the Nacreous Cloud of January 30. 


THE cloud referred to by Mr. T. W. Backhouse, in your issue 
of February 18 (p. 365), attracted universal attention over East- 
ern Yorkshire and even in Lincolnshire, so that numerous letters 
were sent to the Leeds Mercury, Yorkshire Fost, &c. 

Its general appearance in these parts is being dealt with by 
Mr. H. Bendelack Hewetson, of Leeds. I will therefore merely 
state that the intensity of the fringes surpassed anything in my 
previous experience, Even those observed in 1884-85, in con- 
nection with the Krakaldo glows, did not approach it in this 
respect. 

Here, as it happened, Venus lay just upon its lower edge. 
As this was fairly horizontal, save for a break not far from the 
middle, I was very pleased to get from Mr. C. J. Evans, Ack- 
worth, near Pontefract, a second observation, In response to 
further appeals, observations, of varying accuracy, from the 
places in the subjoined table, were available for calculating the 
height. 

Leeds (Prof. A, Lupton saw the cloud *'nearly overhead,” 
‘if not, a little S. S. W.," ** within 20° of the vertical"), Ack- 
worth, and York enable us to determine the direction and posi- 
tion of the central part of the lower edge of the cloud.as seen 
from the north and east. They give a point just above Mirfield 
Junction, 9 miles S.S. W. from Leeds, 32 miles S. W. from York 
and 134 miles W. of Ackworth. The Driffield direction passes 
the same spot. The only other record, Market: Rasen, is very 
divergent, the observer there putting the centre point south of 
west, whereas Mirfield is north of west. 

The altitude of this point was capable of closer determination, 
thanks to references to Venus and Jupiter. The results of careful 
reductions are given in degrees in the following table, accom- 
panied by the corresponding heights in miles, and distances and 
directions from Mirfeld. 






e » — ix 
Miles Direction | Altitude peeing 
Place. from from in cuore Observer. 
Mirfield. Mirfield. | degrees. Slirfield. 
— E E 
lAckworth — ... 13] E 40" (245°) | 11 (3130) | C. J. Evans, &c, 
ladcaster — 22 N.E. 35-40 15 C. Rawson. 
'York |... at 2 N.E 32] 13] J. b. Clask. 
Wetwang s 50 E.N.&. 164 15$ E. M. Cole. 
l4 . E. N.E. | 10-15 16 J. Lovell 
4h E. by N 12 13 S. Bowen. 
Ec 16 15 W. Whiteman. 
| Sunderland 5 N był 74 14 TV. Backhouse. 
. 
. 


. 

The afopted height from the abowe eight record is 14 miles 
of 75,000 feet. > e 

‘The Leeds record givesg25 miles, gut Prof. Luptog wrote 
@nly from memory, in response to induiry after sme int&val. 
It may, however, inditateg that the south-west edge of the 
cloud was more nearly above Leeds. By sbifting it 4 miles 
in that direction the Lgeds height becomes 16 miles, and that 
for Ackworth 114 mifes, Tadcaster 12$, York r2ggthd the vet, 
excepteMarket Kasen (ynchafged), become half a mile less, 
The mean result, taken as belore, but new including L@eds, is 
13:6 miles, or supstantiallg the samt. . . ° 


i00 . 
PAs therecords at these stations appegigs| to be wuch th more trustworthy, 
difible Beizhtis given thm in the reduced value. In the A&worth value, 





four tines ee weight is assigned @ the 40° as to the Àj, 
quiry, being stated to be less probable. 
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¢* latter, on in- 
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The more distant localities did not, of course, view the same 
` edge as those nearer, but one which must have been rather nearer 
them and lower down. hus they are subject to a positive and 
a pegative soitrce of error, which cannot be well estimated, but 
which fortunately tend to neutralize each other. . 
The resulting height is unexpected, but the records agree sg 
nearly as. to leave little doubt of its substantial accuracy. > Mr. 
*Backhduse's measurements were made merely. for altitude*and 
“can: hour later, but the cloud-shift was so slight that it has been 
iudtuded. =. J. EDMUND CLARK. ` 


: A Dust Storm at Sea, adn 

A Few days ago, while. returning to Tokio from the southern 
part of Japag, I joined the sis. Fokohama Maru, which, whilst 
crossing from Shanghai to Nagasaki had passed through a 
curious dust storm. | Small quantities of the dust were yet to be 
seen in sheltered corners of the vgssel. The commander, Cap- 
tain R, Swain, who gave me a specimen of the material, told me 
o that.on April. 2, when about 95 miles west by south of Naga- 
Saki (long. 128° E., lat. 32^ 20 N.), at about 6 p.m. the. sun 
appeared quite yellow, The atmosphere was moist, and ren- 
_ dered everything upon the deck of the ship quite damp. “The 
precipitated moisture was yellowish, and as it dried it left an 
> extremely fine powder. For two days previously the wind had 
been blowing west-south-west, or from China. Nothing was 
Cofelt án. the eyes, and if the ship had not been covered with 





yellow powder, the phenomenon would have been regarded as an | 


ordinary. but peculiarly coloured fog. , 
_ The yellow atmosphere was noticed during the afternoon of the 
znd. At midnight the wind changed to. north-west—that is, 
from Corea. "The probability, however, is that the material 
came from the loess plains of China. In Nagasaki, which is 
390 miles from the coast of China, a yellow sun was-noticed on 
the morning of the 2nd ; and during the day, whilst dust was 
being precipitated, the appearance of the atmosphere was com- 
pared to that of a London fog. d 
- On April r there was a fall of dust in the neighbourhood of 
Nawa in Okinawa-ken, and on the znd dust fellin Gifu—the 
district. where the recent great earthquake took place. The 
: OP. and O. s.s. Verena, which left Hong Kong on April z, 
experienced the same phenomenon as the Yo£ohama Maru, the 
vessel being covered with a fine dust, which, when suspended in 
the atmosphere, gave rise to so much haze that land was not seen 
-Antil reaching Nagasaki. On April 3 a yellow sun was seen ia 
o Yokohama, but I am not aware that any dust was observed. 
s Roughly speaking, it therefore seems that on April 2, at a 
; distance of from 200 to 400 miles from the coast of China, there 
wasa cloud of dust which may have been over rooo miles and 
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side half-way down, and a broade* one lower down. Between 
this and the narrow side-stripe are three very smell black spots ; 
between the back line and the narrow side-line, are two black 
spots, to each segmer®. Each spot hds a white edge.e On the 
first two segments the upper two spots are one under the other ; 
but on the rest are sid by side. The thwee spots form gi? L, 
with the two lower ones very near, or on the Broad side-line. 
They have eight prolegs, as well as tlre two suckers at the 
back. They appear very irritable, angl swing their heads from 
side to side when touched, and apparently nip other catgrpillars 
which dare to touch them in any way. 
. I may also mention that there are three very &ne specimens of 
the Red Admiral ( Vanessa Atalanta) ineour garden to-day and 
yesterday: Juribr Nè WILLIAMS. 
Blackbrook, Bickley, Kent, May 29. . 
.- 


THE HURRICANE IN MAURITIUS. 


devastation caused by theshurricane in Mauritius 
: was so terrible that it was hardly togbe expected 
the Observatory would be spared. We- are glad to say, 
however, that. it suffered no damage; and all meteoro- 
logists will congratulate themselves that the well-known e 










Director, Mr. Meldrum, was able without delay to prepare 

an account-of the storm. The account is printed in the 

special overland edition of Te Merchants and Planters 

Gazette, May 11. ` We here reproduce it :— ee 
i “ Saturday, April 30. 

“ The hurricane which raged for a few hours yesterday, 
April 29, has in many respects been unprecedented. in 
Mauritius. EE 

* Never till now has the island been visited by a hurri- 
cane at any time between April 12 and December 1. 
Hitherto the hurricane season of Mauritius has been 
supposed to begin on the latter and to end on the former 
day, and till yesterday there has peen no exception to 
the rule. d 

* Nor was there any sign of danger till yesterday, when 
the barometer began to fall rapidly and the wind to in- 
crease to a heavy gale. The suddenness, rapidity, and 
extent of the changes which took place in a few hours 
are unparalleled in the annals of the colony. 

* The following table will for the present suffice to 
convey some idea of the changes which took place in the 
barometric pressure and tle direction and velocity of the 























. possibly 2000 miles in length. Dr. B. Koto, who examined a | Wind from 9 a.m. on the 24th to 9 p.m, on the 29th g= 
: specimen, tells me that the particles are chiefly felspar, but there com Ier ce cara 
ods à liile quartz and shreds of plants. Joun MILNE, Barometem | Wind 
okio, April 23. PNE. RR i 
P 3 : L e Day and | Co bus » $ | Velód ws 
: Submerged Forest. “low, | yolteld to |perhourcor | Mona | “then per" 
“|. DURING a recent visit to an East Lincolnshire seaside place, | sealevel. | for var. | ire@ion hour. 
— Mabelthorpe, the remafns of a submerged forest were pointed out | — l g 0 
5 ^to. me plainl} visible at low water. On closer inspection, the e 
Stumps of fallen trees, firmly embedded in the clay from one to | April 24 
twenty inches above the surface.could be traced along the low. gam. 30059 | —" ESE $S. 3 
water Tevel, I should be much obliged if any reader could fix a April 27 . | porn E i 
date at which the forest was growing. Does it not prove a sub- 9am. 29:903 — EbS | gg 
sidence of land in the neighbourhooq? M. H. M. | aprit 285 ZOOM QU E AC. 
i . sgam-  '905 — NE byk. | g2 
1 " . i y MEET. 
MA e Carnivorous Caterpillars. apm | 896 | *o003 | N.E.by E. | | 14 
I snout like to know if it fs a known fact that same cater- 9pme “859 | ~ 07006 | N.E. e 12 
pillars are carniworous, eating their oyn kind, and small ones,of | April 29 * | | .| 
inother kiad? I have found on alime'tree on our lawn, six 6a.fh., 660 | -o18 | N.E. by E. 224 
categpiMlars, two of whid have donesso, * è Bes, | e 630 -0'029 | N.E. 3 E. 347 
One of thêm has (though there wes plenty of food, as I had * v | 576 | -0'063 | N.E. by E. 350 
only taken it from the tree a few @ninutes) eaten one of its own | ® 10 p» | ,480 | -0094 | EN.M.4 N. | 400 
Kind about three-quarters its own size ; and later on in the day a Iles, "| "338 * ogi | NE. by E. | 520 
mall green looper (off the lime-tree),*which was in the same Neon E -0'251 | N.E. $E. 68o 
A sé hd has eat@n two spall loopers. The other three Ipm. ; 285517«.| -0'532 | N.E. j E. 96. 
I only found to-dayfand they are noteas large as tho which 2 5, © 27990 | -0513 N. 5 
had eatqn their fellows. — , . 3 æ | 28034 | +0048 | W.N.W. 6go 
- T cannot fig a dtscripijon ofethiffcgterpillfifin “Das Buch *4 n |* e520 | +0483 | WS. W. 1120 
‘der Schmetterlinge " (Lutz), whith use. s. ° ole 5 » *20905Q | t0'520 T S.W. "$20 
They arf of a bright green, the coldtr of the youfg lime 9 le. T 719 | dQoisr | S. Wed. 260 
_ leaves, with naftow white linedown the back and along each*| | uid 
eNO. 118Q, VOL. 46]e . a : . 
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“In the abeve “able the fall or rise in the barometric 

pressure 1s corrected for the daily variation, and from 
gam on the'24th to d'a.m on the 29th the mean hourly 
velocitigs of the wind nre given, wheseas from Ioa m to 
5pm on the 29th the rates of the velocity per hour are 
given as obtained, from observations taken during ın- 
tervals of two te five minutes . 
» “Jt will be seen that at2 pm on the 29th the baro- 
meter was at 27 990 imches, that from noon to 2 pm 
it fell 4045 inch , that from 3 to 5 p m it rose 1012 inch, 
and that from 5 to% p m it rose 660 inch The abso- 
lutely lowest pressure was 27961 inches at 230 pm, 
which 1s the Jowes 8n record in Mauritus 

* From 9 a m on the 28th to 1 pm on the 29th the 
mean direction of the wind did not vary much, but it 
occasionally showed a tendency to veer towards north, 
being at times from north-east by north to north-north- 
east Between 1 and 2 pm it on the whole veered to 
north, and between Z and 3 pm to west-north-west, 
oscillating considerably, and soon after settling down at 
west-south-west ° 

* After 11am the velocity of the wind increased much, 
being at 1 m at the rate of 96 5 miles àn hour, and at 
I 20 at the rate of 104 mles But from 125 to 2 30 pm 
there was a lull, the velocity decreasing to the rate of 43 
miles an hour at 233 pm It then bezan to increase 
again, and at 347 p m was at the rate of 121 2 miles per 
hour, but it soon began to abate, being at the rate of 72 
miles at 5 20 pm, 60 miles at 6 pm, 47 miles at 7 pm 
and 26 milesat 9 pm By this time the weather was 
fine, the sky partially clear, and here and there stars 
shining brightly 

“ Seeing that from 9 am on the 24th togam on the 
27th the barometer had fallen from 30059 to 29903 
inches, and that the wind, though light, had veered from 
east-south-east half south to east by south, a note was 
“sent to the newspapers on the latter day, stating that 
there was heavy weather to the northward, and that it 
had existed since the 24th , which, as usual in such cır- 
cumstances, meant that there were indications of a 
cyclone away to the northward and that ıt was travelling 
from north-eastward to south-westward 

“But the wind having by 9 am on the 28th reached 
north-east by east, and the barometer being higher on 
the 27th at the same hour, fhere was no apprehension , 
andem the afternoon of the 28th, the wind being still 
moderate from north-eastward, and the barometer falling 
at the rate of only 0003 incheper hour, 1t was announced 
that there was no fear d. 

“As already stated, it was only on the 29th thas the 
conditions became unfavourable, and at 940a m a tele- 
gram was deSpatched announcing that the barometer was 
falling at an &celerating gate 

*‘ Other telegrams, despatched at 11 am, announced 
that the velocity of the wind was at the rate of 52 miles 
an hour in the squalls, and that probably it would not 
exceed 56 milesan hour Soon afterwards the telegraph 
wires were broken, and all cammunication ceased 

“The barometer continuing to fall at an accelerating 
rate, and the mean direction gf the wind being nearly 
constant, it was inferred that the centre of the depfession 
would, cohtrary to long experience (fhe wind being from 
north-east) pass over the islgnd, and that the wind would 
then come from nearly the opposite direction , 

“The centre, however did not pass over the Obsefva- 
tory, but over a,point about six miles tg the Westwaré of 
it, and apparently from that pofht it travelled aeross the 
island on an east-south-easterly course . 

“As a rule, when the wind 1s* from north-eastward, 
there 1s scarcely any danger of a hurricane 1n Mauritius 
All’ our great hurricanes have commenced, ot with®a 
north-easterly*but ‘wish a south-easterly yind, ant this 
is why, when the wind was from *norjh-east by east *at 


II à m, yesterday, and the barometer ate29 338, it was*| He leaves a son and another daughter e e e 
s * 
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econsidered probable that the velocity of the wind would 
not exceed 56 miles an hour On February f last, the 
barometer fell to 29 325, and the greatest velocity of the 
wind was 47 5 miles per hour frd north-east, the baro- 
meter soon afterwards rising and the wand decreasing * 
* There are, apparently, only two ways of, 1n a measure, 
ccounting for the passage of the centre of a hurricane 
over the island yesterday from west-north-westwfard to 
east south-eastward — Firstly, the cyclone which had been 
travelling to the northwaid and north-westward of the 
island on a south-westerly course, from the 24th to the 
27th, recuived to the southwaid and south-eastward, or 
secondly, a small secondary cyclone, which was generated 
in the south-east quadrant of the larger cyclone, travelled 
to the east-south-eastward, and bore down on Mauritius 
The latter 1s perhaps the more probable hypothesis , for 
the small but violent hurritane of yesterday, with respect 
to its extent, duration, &c , exhibited the characteristics 
of a local atmospheric disturbance 
* On the night of the 27th and morning of the 28th there 
was a great deal of thunder and lightning, and also 
frequent hghtning during the night of the 28th But the 
hurncanes of Mauritius are seldom, if ever, immediately 
preceded by thunder and hgktning 
* [t may be stated, also, that from the 25th to the 29th 
theie were from five to six groups of sun-spots, indicating 
a considerable increase of solar activity , and that from 
the 25th to the 28th there were large magnetic disturb- 
ances, the portion of the sun's disk on which there was a 
very large group of spots on Februarv 12 being again 
on or near the sun's central meridian ‘ 
“C MELDRUM” 





PROFESSOR JAMES THOMSON 


PROF JAMES THOMSON, who died on May 
8, after a few days illness, the result of a 
chil], was born in Belfast in 1822 He was the son of 
James Thomson, who wasthen Lecturer on, and afterwards 
Professor of, Mathematics in Belfast, and subsequently 
became Professor of Mathematics 1n Glasgow University 
The father was a highly successful teacher and original 
investigator in mathematics, and was the author of many 
important school books One of these books was, thirty 
years ago, still the recognized text-book on arithmetic in 
Ireland, and in all probability still retainsits position It 
was referred to by its very well-known title the “Thomson,” 
by Prof Tyndall in his British Association Address in 
1874 Wedo not neet the assurances of contemporaries, 
which are plentiful, that the two ,boys, James and 
Wuliam Thomson (now Lord Kelvin) made brilhant 
progress in their father's subject, afd exhibited, even in 
early day s, that combination of inventive genit and pains- 
taking effort for accuracy, which have been their great 
characteristics since James took his M A degree at 
Glasgow, served an apprenticeship under Sir William 
Fairbairn, and practised in Belfast as an engineer He 
held the appointments €f engineet to the Belfast Water 
Commissioners and to the Lagan Canal*Navigation, 
Works In 1857 he became Professor of Cifil Engineer- 
ing in Queen’s College, Belfast,end his Belfast pupils arè 
tb be found occupyeng fhigh positions in every part of the 
world He succeeded Rankine 1n «Glasgow 1n 1892, and 
*esigned the Professqghip at Glasgow in 9889 because 
his eyesight was failing e He became a Fellow of the 
Royal Society 1n.1877_ He received the honorary degreds 
of D Sc from tlle Qaeen’s University of Ireland, and of 
LLD from Glasgow ang from®Dublin “Yn 1853 he 
marrıèd the only daughter of the late? Mr Wilhaj John 
Hancock, J $j, of Lyrgan, Go Armagh, andeit is a 
pathetic circumstande cqngectedewith his death, that she 
apnd qne of his dayghters suwmved hsm omiy 4 few days 
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In his private engineering practice at Belfast, he 4 2, 1849, settled for ever the theery of tffe flew of glaciers 
carried out*impbrtant work in hydraulic machinery for use | Joules work was beginning to be known, but Thomson, 
at home and in foreign countries He invented the | in his proof, like Lord Kelvin jn the well-known paper 
inward flow vortex turbige, and even now there are men | published on the saMe day, adopt$ Carnot’s idea, of the 


in Ulster who are willing to talk at great length about his 
troubles and successes with this turbine There was no 
practical man, however clever, who did not at firs 
ridicule the scientific young gentleman who proposed to 
replace an eighty foot wheel by a tiny turbine, whose 
wheel was less than a foot in diameter He never in his 
life could have had a happier moment than that in which, 
surrounded by crowds of astonished rustics and practical 
engineers, he saw this tiny wheel in, its very first trial, 
driving thee machinery of a large mill And now, 
wherever turbines are to be found all over the world, they 
are mostly * Thomson " turbines, made on the principles 
so clearly thought out and deseribed by him, albeit they 
are known under many very different names His notions 
on such subjects as strength of materials and the effect of 
initial strains ın materials, although published forty-four 
years ago, have only lately become the notions of 
practical engineers At that early date, his ideas on 
many of the applications of science in engineering were 
very clear and correct, and far in advance of his contem- 
poraries He 1s especially to be recognized for his services 
1n practical hydrodynamics, a subject in which there has 
been a more misleading appearagce of mathematical 
theory than 1n any other branch of engineering To one 
of Thomson’s pupils it 15 positively painful to take up any 
authoritative treatise on hydraulic machinery, for he 
knows that nearly every page of troublesome mathematical 
reasoning 18 based on some absurd assumption, and that 
James Thomson’s few propositions are almost the only 
ones on which the engineer can rely James Thomson 
seemed to fear the misuse by young engineers of the 
recognized mathematical methods of attacking physical 
problems He, himself, when he used mathematical 
expressions, used them merely to put before others the 
results of his own method of reasoning It expresses 
only a part of the truth to say that he thought about 
things geometrically rather than algebraically. He 
refiained from publication until his proof was perfect, 
and some of his pupils may feel sorry that they have not 
more faithfully followed their master's example <A study 
of his successive manuscript proofs of his law of flow of 
fluids from similar orifices would probably enable us to 
conceive of the habits of thought of the Greek geometers 
every word and phrase 1s carefully selected, and con- 
sidered time after time with a view to perfect accuracy 
Such invention and such regard fot perfection of detail | 
were surely never combined before 

When any of his speculations has been once published 
1n an authoritative text-book, 1t will be noticed that it ap- 
pears in all text-books published subsequently, the melt- 
ig point ot ice, the triple point in water-stuff, the 
continyity in the steam water isothermal, the tears of 
strong wine, are a few examples No doubt, as time 
goes on, text-book writers will find that hé discovered 
other important things" He was uch a very observant 
qnan that hé often put forward his rhigst important pro- 
positions wMen explaining ,phenomena that seemed 
utterly insignificant Letethe reader only think that what 
occurs in a waÉh-basin, or in a litt¥e rwulet near the sea, 
may bę of great mmpertance scigntifically, and let him 
read *again €ome of *Thomson's, insignificant-looking* 
scattered papers, and he will fied important propositions 
ptbhshed which will not, perltaps, for some years yet 
find their proper positions m the tex&hooks 

Qt the ory of tRermodynamics during the event- 
ful years 1849-50, Who dares now t@say anything ?® Nor 
can anyone now say Snytyng aboy the gres glacier dis- 
pute One ething 1s ecertaih,, however, that James 


conservation of heat A change in one expression, not 
essential to the proof itself, was all tha was needed after 
the first and second laws of thermodyndmuics had been 
recognized Of his various papers 6n hydrodynamics, 
capillarity, heat, hght, and the states of matter, pub- 
hshed since that time, we have not,space to say more 
than that each of them made a substantial addition to 
our knowledge His latest work, the BakÉnan Lecture 
this year of the Royal Society, on “ The Grand Currents 
of Atmospheric Cirqulation,”1s such a paper as we might 
expect from a man who had giyen more than thirty-five 
years of study to the subject, that subject being one which 
was peculiarly his own Its possible that the practical 
engineer, judging from the title merely, may neglect to 
read a paper which 1s one of phenomenal importance to 
the engineer as well as to the phystographer 

He was a man of singular purity of*mind and simplicity 
of character, verv clear-sighted in all that pertained to 
moral right and Wrong, and conscientious to a degree In 
his presence one felt in a purer atmosphere, where mean 
things seemed impossible No Professor was ever so 
willing to take trouble (not mere momentary trouble, but 
trouble of days and nights) in the interests of a student, 
but no Professor was ever so rigidly exact in giving cer- 
tificates and testimomals The present writer has talked 
often with his old pupils about him, but never met one 
of them, who, besides a giéat respect, had not also a 
genume and kindly and pleasurable love for his old 
Professor, whose kindnessand patience had been unfailing, 
and whose sympathy had many a time been extended 
tohim How useless it 15 to speak of the good done to the 


pupils. in however small or great a degree, 1s extending 
the range of h's influence 








JEAN SERVAIS STAS 


"THe regret expressed in the obituary notice of Jean 
Servais Stas, that we had not the exact words 
of his famous discourse delivered before the King of the 
Belgians, has attracted the attention of a correspondent, 
who has very courteously sent us the text of the speech 

It was delivered by J Stas 1n his capacity of Pre- 
sident of the Royal Academy of Sciences, and was 
addréssed to the King at the New Year’s reception, 
January 1, 1891 We have much pleasure in laying a 
translation of 1t before our readers — e 


* Sire, e. 
* The Royal Academy of Science, Literature, and 

the Fine Arts expresses its sincere wishes for the happi- 
ness of your Majesty, and the prosperity gf your reign 

* As the central organef the intellectual movement of 
the county, the Academy seeks to comprise within its 
arms «he most vared talents, and to remain always an 
adequate and hving expression of the entire activity of 
the human mind  * n 

* This 19 both its duty andgthe reason for its existence 

* In the sphere of Literature and Art its. voice 1s almost 
always safely guided by public opinion—a competent 
Jud&e of w8rks acgessible to all e 

“Tr is othérwise in the’ sphege of Science 

“ Theephysical, mathematical, and naturel sciences, and 
even the moral and political sciences, do not appeal 
the same degmee to public opinion _ If their conquests 
rathate afa® if they incessantly modify the conditions of 
socia existence, “they themselvese develo in restricted 


Thomson s jdisfoverw of tle necessary lowering ef the 'ecifcles, and work put*of sight and of knowledge of the 
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* “The Uniyerggties, Sire, in our country especially, are THE Federated Institution of Mining Engineers held their 
the principal foci of sclentific life There not only the*| general meeting in London on Thursday* and@ Friday last 
men of science of the future are trained, but the present | At the meeting on Thursday papers were read on “ Gold Mining 
representatives of higher research work, create, and dıs- | in New Zealand," by G J Bums, and on «* Petroleum m 
tingueh themselves There also the Royal Academy by | Essen Europe and the Method of Drill for it" by A* W 
pgeference seeks its fellows to assgciate them in its task | yir D. f T E Th 9d. 0t RUNE zorat. Dy 
andto render jt fruitful : ake ro orpe gave some practical demonstra- 

* Its mission cannot be divorced front that of the mm- tions of the action of coal-dust when exploded with gas The 
stitutions for higher education, and their lustre and then m visited Bes. Exhibition at the Crystal Palace 

echne are simultaneous in the afternoon, and dined together at the Garden Hall in the 

“Th the name ef this great and twofold interest the | evening Among the papers read at the meeting on Friday 
President ofethe Royal Academy feels bound to call the | were papers on '' The Causes of Spontaneous Combustion of 
attention of your Majesty to the mode of appointment to | Coal and Prevention of Explosion on Ships,” by M V Jones, 
the Reed. n Hee ENSE ees “A Safety cage for Mines and Hoists,” bye] Whitelaw, 
© ene ME I$ a i ute d y, ch ita Tene “Winding by Water balance at Y nis Merthyr Colliery,” by M 
i demand oseguarantees which she has aright | W Davies, and “ Gold Muling,” by W F Wilkinson 

e 

“The intensity of party strife has the effect of THE Aldim: Medal for Animal Electricity has been awarded 
absorbing into its vertex even those acts of the public | toDr A Waller, Lecture: on Physiology, St. Mary's Hospital 
authoritiesgwhich ought to be least open to its influence. | Medical School by the Bologna Acad f Sciences 
In place of conferripg the University chairs upon the most add E EVER 
capable men as their rightful prerogative, with the sole THE Council of the Institution of Electrical Engineers de- 

e thought qf raising the level of studieseand of enlarging | cided that the Salomons Scholarship of 435 should be given 
the intellectual patrimony of mankind, we too often see | o a second year's student tramino to become an electrical 
the spirit of faction disposing of such positions arbitrarily, MCN PE 
to the injury of the scientific spirit engineer at exher King’s College, University College, the City 

* An incompetent professor paralyzes for a quarter of and Guilds Cential Institution, or the Finsbury Technical Col- 
a century, even if he does not kill, instruction in the de- | lege The first awar@ has just been made to C. H C Wood- 
partment committed to him An improper nominee is a | house, Matriculated Student of the Central Institution, Associate 
denial of justice of the Royal College of Science, and B Sc of the London 
“The courts of law have been invested with the right | University 
of presentation to vacant judgeships, an analogous 
prerogative ought to be conferred on the faculties of the AT the annual meeting of the Institution of Civil. Engineeis 
Universities Them choice would then be dictated by | Mr Harrison Hayter was elected to act as Present for the 
considerations essentially scientific, and to this end the | ensuing yea: The Vice-Presidents are Alfred Giles, Sir Robert 
3 Royal Academy relies on the great ifüuence of the | Rawhnson, Sir Benjamin Baker, FRS, and Sir Jas N 
- King Douglass, F RS The follow.ng are the other members of 


“The King,” adds the /addendance Belge, “ did not 
accept this appeal to his influence, and the Ministers pre- 
sent bestowed black looks upon the Piesident of the 
Academy ” 

This impressive discourse has its lessons for us also, as 
it emphasizes the necessity of conferring scientific ap- 
pomtments purely in accoidance reus gestes, and in 
consideration of the actual*vork done by the AS 

e Ww 





NOES 


THE annual conversazione of the Royal Society will he held 
on Wednesday, June 15 


AT the anni] meeting for the election of Fellows, held on 
Thursday last, the Royal Society elected the fifteen candidates 
whose names, with the statement of their qualifications, we have 
already printed f 


THE Butish “Medical Associagon will hold its sixtieth 
annual meeting at Nottingham on July 26, and the thiee fol- 
lowing days Mr Joseph White, consulting surgeon of the 
Nottingham General Hospital, will preside Agdiesset will be 
given, in Medicine, by Prof James Cutiming, of Queen's Col- 
lege, Belfast, in surgery, by @rof W H Hingsten, of Mon- 
„treal, and in bacteriology, by Dr G Sims Woodhead, of the 
Research Laboratory of the Colleges of Physicians apd Strgeons, 
England The fcientific woik ofethe meeting avill be done in 
ten sections +) * "i 
Nar a meeting of the American Phifosophical Society, Phila 
delphia, on May 20, 14 was decided that the one hundred and 
fiftieth anniversary $f the foundation of the Society should be 


worthily celebrated in 1893, and a committee Was appointed toe 


make the necessary arrangements *e . 
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| Telford Medals and"Telford, Premiums hag deep adjudged toe 
e e 


Council —W Anderson, F RS, J Wolfe Bary, Alex. R 
Binnte, L A Cowper, Sir Douglas Fox, J C Hawkshaw, 
Charle, Hawksley, Su Bradford Leslie, George Fosbery Lyster, 
James Mansergh, Sir Guildford L Molesworth, W H Preece, 
F RS, Sir Edward J Reed, FR S, Wiliam Shelford, and 
Francis W Webb 


In the official abstract of the report of the Council of the 
Insutution of Civil Engineers for the session 1891-92, it 15 
stated that 59 associate members had been transferred to the 
class of member, and tha: there hid been elected 3 honoiay 
members, 28 members,324 associate members, and 7 associates, 
while 4 associate members had been restored to the register 
These additions together amounted to 36 After deducting 
145 names from deaths, resignations, afd erasures, there was an 
increase of 221, bringing up the total number on fhe register to 
5371, as against 5150 at the corresponding date last year Tirs 
enumeration was irrespective of the students, of whom «oo had 
been admitted during the year, as against 166 for the previous 
twelve months, but dyring this eperiod, 106 students had 
become associate members, and 140 had disgppeared from 
the list, so that tfe number now on the beoks was onlf 
868, whereas last yea: the *nugber was 9I4. Thus, w- 
«luding students, the total number on the books was now 
6239, as against 6064 tyelve months ago The flowing 
awards have been made to the @uthors of papers *wluch 
have been discussed —A eGeorge Stephenson Medal and a 
Telford Premium,to Mr Alex R Binme, Telford Medals afd 
Telford Premiums à Mr A P Trotter andgMr W, T 
Douglass , and Telford Prenfiums to Meggrs H Alfred Ro&ch * 
lng, A H Curtis, W Ary, H Gill, and Profe W. C 
Roberts-Aust@@ — In gr&pece of “cgmmurficatiogs which have 
Wen deemed suitable fof prigyog wyhout ebeifg discussed, 


e begmning of the year, there was styll a deffciency in al 
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Messrs F Fox and Alfred W  Szlumper, and Telford 
Premiums te Messrs Sheibner, T H Beare, W C Unwin, 
E Penny, A D Stewart, R H B Downes, and W Mat- 
thews Tne Howatd Quimquennial Prize had been awarded to 
Sı? Isaac Lowthian Bell, Bart, F RS, for his treatise on 
t The Principles involved m the Manufacture of Iron and Steel ’ 
The papers read at supplemental meetings of students had 
shown if nearly every case evidence of having been prepared 
with care Three, at least, were of high merit, and, with four 
others above the average, had been deemed worthy of publica- 
tion, either in whole or in part, in the Minutes of Proceedings 
For these seven papers the Council have awarded the Miller 
Scholarship tg Mr H B Ransom for lus paper on “ Fly- 
Wheels and Governors,” and Miller Prizes to Messis. C H 
Wordingham, E L Hill, D Carnegie, G H Sheffield, J 
B Ball, and R J Durley * 


AT the second annual dinner of the Institute of Marine 
Engineers, held last Thursday, Lord Kelvin, the President, said 
1n the course of his inaugural address that the institution was 
one which he thought could not fail to be of the greatest service 
to the cause of marine engineering He had only to go back 
to the days of his youth to recall the immense strides which had 
been made in this great industry Hus father was an Irishman, 
as he himself was, and he used to cross the Channel from his 
home in county Down as best he could’ to land at some point 
on the coast of Scotland and find his way to the University of 
Glasgow, there to pursue his studies Ile used to make the 
passage 1n whatever sailing vessel he could find taking the cattle 
across, and the time of the passage was not part of the bargain 
On one occasion he sailed from Belfast to Greenock in twelve 
hours , on another he was four days on the passage, and sailed 
three times round Ailsa Craig It was only necessary to state 
such facts to show how vast had been the progress since 
those cays No branch of engineering, no branch of science 
which aimed at supplying the wants of mankind, had made 
greater progress in the last sixty years than that He was not 
forgetting railways or telegraphs , but he said advisedly that no 
branch of engineenung had made greater or more splendid 
strides than marine engineering 


Miss DoBeRck, who has been appointed assistant meteoro- 
logist in Hong Kong, 1s the sister, not the daughter, of the pre- 
sent Director of the Hong Kong Meteorological Observatory 


ACCORDING to a telegram from Naples, dated June 7, the 
eruption of Mount Vesuvius, which had peen noticeable for some 
httle time, had considerably increased ın volume, and lage 
masses of lava were ffowing into the Atrio di Cavallo ravine 


. 

ON June 7, at 12 30a m , an earthquake shock was felt at San 
Severo, in the province of Foggia, and an adjoining hamlet 
The oscillations, which were of an undulatory character, created 
a temporary panic 


. 

THE weather during the first part of the past week has been fine 
over the eastern and southern portions of England, but unsettled 
*n Ireland andgScotland, with a considerabfe amount of rainfall, 
vile the temperature was uct? lower, geneially, thag in the 
previous week, the daily maxima not exceeding 70" On the 
morning of the 4th a distprbance appeared off the Irish coast 
and cfossed ow islands on*Sunday, cayging heavy iam in places? 
and thunderstorms ın the eastewn parts of England The 
Weekly Weather Report for the week ending the 4th instant 
shows that during that period the rainfafl exceeded the mean in 
all*districts, excepting the east of England, where bright sun- 
shine w&s very prevalent. Over Ireland and in the north of 
Scotland the egtcess above, the normed rainfall @hs large, being 
1 2 inch antl o@ inch respegtivély yet, reckoning fypm the 
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On Monday, the 6th, a gieat inciegse of t@mperature occurred y 
1n most parts of this country, and the weather became much * 
more settled, under the influence of an anticycloge which ap- 
proached our islands from the southward, while thg shade 
temperature in London reached 73° and 74° at Loughborough 
Daring the early part*of this week, the *inucyclone became 
well established? and had caused the temperature to rise con- 
siderably in Scotland and Ireland, with prospects of settled, fine 
weather, generally 





Mr R H = Scorr has contributed an sgücle, entitled 
* Notes on the Climate of the Batishelgles,’ to Longman's 
Magazine The author gives some amusing inftances of the 
distortion of facts af seaside stations, where the observers 
are anxious to prove the advantagés of their own towns over 
those of their rivals Taking the whole year round, the 
warmest spot is the Scilly Isles, whichare a degiee warmer than 
either the west of Cornwall o: the Channel Islands, while the 
coldest region on the coast 1s the extreme north east of Aberdeen- 
shire In winter very little difference of femperature 1s met with 
all along the eas coast, but the coldest part of England lies 
round the Wash With regard to the variability of temperature, 
or the difference of the mean temperature of an entire day, the 
equability of the temperature of these islands is very great The 
only locality for which a more uniform temperature has yet been 
published 1s Georgetown (Demerara) , the figure for this place 
is I? 1, while fo. London itis 2° 7 All the great changes of 
temperature occur 1n winter, and accompany sudden thaws As 
regards bright sunshine, the Channel Islands are by far the most 
favoured On the mean of the whole year, Jersey secures 39 
percent , but from the Bristol Channel to the coast of Norfolk 
there ts but little difference m the amounts recorded In cities 
hike London thf deficiency is due to smoke The statistics 
relating to fog are not yet completely discussed, but so far as 
they go they show that ın winte: the foggiest district ıs the east 
coast of England Next come London and Oxford, which are 
about equal W.th regard to rainfall the east coast stations 
receive on an average of the whole year about half as much as 
those on the west coast, the amount being about 25 inches on 
the east coast, 30 to 40 inches between Sussex and Devonshire, 
and 50 inches to the south of &ornwall In the west of Irelanti 
the amount rises to 70 or 80 inches, owing to high land near the 
coast The driest hour almost everywhere 1s noon s 


Mr. C Micuig SMITH has%dited a work embodying “ Re- 
sults of the Meteorological Obsefvations made at the Govern- 
ment Observatory, Madras, during the years 1861-90, under the 
direction of the late Mr Norman Robert PogsBn ë The volume 
1s published by order of the Government of Madfis It was Mr 
Pogson’s intention to 1ssuethe work as soon as he could afeer 
the completion of thirty years of observation, and at the time of 
his death a considerable part of the manuscript was nearly ready 
fos press In editing the work, Mr Smith, s far as possible, 
has retained the original plån * He expresses much admiration 
for the skill and thoroughness with which the observations were 
organiaedeand carned%ut ® 


e 

THE Essex Field Club will probably hold its figst dredging 
meeting of thg season at Bright&ngsea on Friday and Saturday, 
jung 24 end 25, Other field meetings in course of arrange- 
ment are Visit to Dagenham district (June or July), the 
Writtle Woods (Jtly 30) p Rochford and R&uyleigh (August), 
on the Stour from Bures to M&nningtree , ylsit to the Dene- 
holes, &c FK 


THE Clarendon Press wil publhshemmediately a second 
volunse of Prof Weismann’s work on,“ Heredity and Kindred 
Biological Problems ” eit contains four essays, of which only 


1 di$gicts jethe shortest has previously appeared m an English form (in the 
e. 7 . 
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* columns of NAUES The first essay deals with degeneration, 


* 


and clearly shows, by abundant illustrations, that 1t has resulted 
from panmixth, or the “cessation of natural selection The 
second jg an attempt to &xplain the devéfopment of the art of 
music, and to show that the hereditary transmission of the results 
of Pragtice 1s quite wenecessary 1n order‘to account for its rise 

The third contains a reply to certam objections urged by Prof 

Vines It will be useful 1p giving clearer expression to the ideas 
on the death of multicellular beings and the immortality of the uni- 
cellular, The fourth did last essay 1s by far the longest and most 
important It@leals with the essential significance of sexual 
reproduction and cogy@gation, &c , as inferred from the results 
of the most recent researches Prof Weismann’s older views 
on these subjects (especially concerning the polar bodies) have 
been modified and in part abandoned The immortality of uni- 
cellular beings and the question of the transmission of acquired 
characters by them are also discussed in detail with reference to 
recent observations 


WE have received fhe first volume of the ¥ahrbuch der 
Chemie, a new periodical issued by the Fyankfort publisher 
Hi Bechhold ‘The editor 1s Prof Richard Meyer, of Bruns- 
wick Chemistry 1s now divided into so many departments 
that it is difficult for specialists to obtam an accurate idea of 
the recent progress of the science as a whole The object of 
the Fahrbuch is to supply this need, and, if we may judge 
from the first issue, the work ıs hkely to fulfil its purpose 
admirably The editor has secured the co-operation of many 
well-known chemists, each of whom presents a general view 
of what was done last year in the department of research to 
which he himself 1s more particularly devoted Thus there 
are, among other papers, reports on physical chemistry, by 
W Nernst, on inorganic chemistry, by G KYtuss, on organic 
chemistry, by C A Bischoff, on physiological chemistry, by 
F Rohmann,on pharmaceutical chemistry, by H Beckurts , 
on agricultural chemistry, by E F Durre, on explosives, by 
C Haussermann, and on photography, by J M Eder and E 
Valenta In future issues the editor hopes to include the 
bibhography of each branch of the subject 


» THE new number of Wundt’s Philosophische Studien opens 
with a comprehensive paper by fhe editor on ** Hypnotism and 
Suggestion " The subject 1s treated from the double standpoint 
of physiology and psychology , and the article should go far 
towards brmging about a saner fone of thought than that which 
1$ Just now current, even in *' @ducated circles " Mr Titchener's 
chronometrical determinations reduce the recognition time of 
colours to 30,eof «letters and short words to 5o thousandths of a 
second Dr @Merkel’s ancle on the psychophysical eiror- 
nsethods 1s concluded , and Drs Kulpe aud Kirschmann publish 
the results of a carefal testing of the Hipp chronoscope (old 
pattern) by means of a new control-hammer 


ON Sunday Yd a terrible disaster overtook the petroleum 
district m Pennsylvania, especially the places called Oil City 
and Titusville A thunderstorms accompanied by y gtogtents of 
ram, broke over the district, and the two cities were so quickly 
mundated eby the swollen waters of Oil Creek that it was 
difficult for the inhabitants to dScape to the hills, afd many were 
drowned Several refineries were struck byelightnifig, sa that 
the unfortunate gowns were devastated equally by fire ang by 
water It is supposed that about 200 pelsonslost £heir lives, 
while the destrigtion of property was enormous 


Nous gallery in the South Kensington Nuseum assigned 
to the large collectfon of wrought iron worl which gas 
for some tim® béeeneclosed for rearr&n ement, ws re- 
opened to the public on Whit Monday , The larger grille 
and screens, including the gafes from Hampton Court, art 
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snow placed in the arched spaces on either side, while the 
lanterns, cressets, signs, &c , are suspended dlong*the gallery, 
smaller objects being shown in sloping glass cases Among 
these last 1s a curious series of rufh-candle holders, tobacco 
tongs, and other domestic 1mplements used in England, chiefly 
x the eighteenth century, collected and lent by Lady Dorothy 
Nevill Examples of the locksmith’s art, English, French, and 
German, are numerous, including some chiselled steel locks and 
keys from old Fiench buildings, but produced by ‘‘ Tohannes 
Wilkes de Birmingham ” in the seventeenth centuy Some of 
the more famous specimens of medieval work in Enghsh cathe- 
dials have been reproduced in facsimile A hand-book on 
** Decorative Iron Work,” prepared by Mr Staskie Gardner, 
will shortly be published 


THE Board of Directois ef the Zoological Soctety of Phila- 
delphia have issued their twentieth report, and are able to give 
a good account of their work during the past year Among the 
changes of the year was the establishment of ‘‘a cheap day,” 
the price of admission on Saturdays and holidays (except the 
Fourth of July), having been fixed at ten cents for adults and five 
for children The result has been satisfactory, the attendance 
having increased considerably, while there has been no material 
financial loss Another fact noted in the report 1s that an offer 
of free admission to the Garden was madg to the Boaid of 
Education for such classes of pupils of the public schools as 
seemed to the Board likely to profit by the privilege Under 
the arrangement entered into, neaily ten thousand scholars of 
the public schools were admitted between September 23, when 
tickets were issued, and March 1, the end of the Soctety's fiscal 
year 


'THE botanical section of the Impenal Museum of Natural 
History at Vienna is about to issue, under thename ‘‘Cryptogame, 
Exsiccate,” acollection of named Cryptogams to its contributors, 
and in exchange for other simular collections 


Tue Indian papers report that, under the auspices of the 
Government and Secretary of State for India, an important 
work, illustrative of the famous Ajanta Cave mural paintings, 
will be published shortly The bulk of the work will consist of 
173 imperial folio plates, mostly produced in chromo-collotype, 
by Mr Griggs, of Peckham, the accompanying text being from 
the pen of Mr John Griffiths and Dr James Burgess, CI E 


FROM an official return just published ıt appears that during 
1891 the total number of persons killed in the Punjab by wild 
beasts and snakes was Bor, or one less than during the previous 
year The great majority died. of snakebite, only 65 deaths 
being attributed to wild beasts On tlre other hand, of the 966 
cattle reported to have been destroyed, only 38 were killed by 
snakes A 


Mr W S Key calls attention, 1n the American® journal 
Electricity, to the difficulty which manufacturers of electrical 
devices in the United Stages experienee in obtaining iron adapted 
for electrical purposes They complain of the iaferior quality 
of the iron, the trouble in obta:ning such »randsas aie in every 
way swatable, magnetically considaged, for use ineelectrical de- 
“ices such as dynamo amd motor armatures, , trangformers, &c 
They also complain of tke irregular and unsausfactory manner 
in which it is too gengrally annealed and fimfhed by rolling, 
scaling, &c Some of thes manufacturers have for years used 
imported English, Welsh, and Swedish iron, which 1s necessarily 
of high price The} have also used .Pennsylvamygp iron of bigh | 
quality, but as yet haye failfd to discover just the quality they* 
need Mr Key’ s experience in conne€tion with a yel- known 
firm in Engl2ffa hasgcBnvirteed hie that iron Such as 1s wanted 
in elgetrical manufactures ‘mightebe produced 9f pjoper methods 
were adopted ‘To secgre such iron," gie says, “of course 


* 
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a full and accurate knowledge of the qualit.es of the various 
brands ofepig-won now on the market would be a prime re® 
quistte , none the less would a cériect knowledge of mixing 
be essential, while the welling, scaling, and annealing would 
afl have to be very carefully attended to if satisfactory results 
were to be attained ” : 


ANgmportant series of bibliographies relating to the more 
promifent groups of the languages of the North American 
Indians, by J C Pulling, 1s being issued by the Smithsonian 
Institution The numbers concerning the Eskimauan, Siouan, 
Iroquoian, and Muskogean families are already known to 
students of these languages , and now a fifth number, giving the 
bibliogiaphy* of the Algonquian languages, has been published 
The sixth will include the languages belonging to the Athapascan 
stock The volume on the Algonquian languages contains 2245 
titular entries, of which 1926 relate to printed books and 
articles, and 319 to manuscripts It consists of 614 closely- 
printed pages, and represents anamount of well-directed labour 
for which Mr Pilling deserves the cordial recognition of all who 
will in any way profit by his 1esearches 


THE atomic weight of copper has been redetermined by Dr 
Richards, and an account of his work will be found in two 
papers contributed to the new Zeztschaz/t fur Anorganische 
Chemie (pp 150 and 187) From the results of experiments 
concern.ng the replacement of silver in silver mtrate by metallic 
copper, Dr Richards was led to believe that the number usually 
accepted for copper, 63 3, was considerably too low He has, 
therefore, thoroughly investigated the methods by which the 
old number was obtained, and made a new series of deteimina- 
tions, in which corrections have been applied for the errors due 
to the mode of analysis adopted In the year 1874 Hampe 
made two series of determinations of the atomic weight of this 
element One of these, in which the amount of metallic copper 
contained in copper oxide was estimated, gave the value 63 34 , 
the second, which depended upon the copper content of 
anhydrous copper sulphate, yielded the number 53 32 The 
lower of these values has since been generally accepted as re- 
presenting most probably the true atomic weight of copper, on 
account of the extreme manipulative care taken by Hampe, and 
the remarkable agreement of the individual experiments Dr 
Richards, however, has discovered a flaw m the method 
Hampe dried his sulphate of copper at 250°, but Dr Richards 
has experimentally proved that the so-called anhydrous 
sulphate obtained at this temperature loses about 0 17 per 
cent, of its weight when heated to*the temperature of the 
vapour of boilingsmercury. This loss, moreover, waen 
taken into account ,in calculating the atomic weight, 
brings up he figure almost exactly to that indicated by 
the replacement of silver experiments An exhaust:ve investi- 
gation has eventually shown that copper sulphate retains O 12 
per cent of its water of crystallization, even after .t has been 
subjected to a temperature of 400? Indeed, thfs last trace of 
waterisonly eliminated at £temperatu® at which the sulphate itself 

ecommences f decompose Dr Richardsehas therefore made a 
series of redÉterminations of the atomic weight by Hampe's 
fiethod, dryfng,the salt at250*-270* On calculating directly 
from the figures obtained, the experimentf gave the mean valüe 
63 3% * result almost idtatical with hat of Hampe But upos 
applying the correction for the slighfeamount of water still 1e. 
tained at this temperature the mean value is raised to 63 60 


Ig the sgcond communication Dr "Richards discusses the 
mBde of determining the atomec weight by ascertamgng the 
amounteof copper congained ın copper oxide He shows that 
copper oxide yehich*is prepired eby th methe@ employed by 
Hampe, igrftiog of the oxynytgat’, "contains four oi fiye tinfes 
and pe even at a bright rég heat 
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only a portion of this occluded “cas ‘gn be expelled Dre 
Richards has therefore made a series of 1edetermmations by this, 
method, applying the necessary corréction for @ccluded gas, the 
correction having begn very accufhtely ascertainel from a large 
number of observations ‘The final mean value of the atomic 
weight of copper afforfied by the whole ofẹDr Richards's esperi- 
ments 1s 63 64, (oxygen = 16), the maxinium and minimum 
values being 63 609 and 63 600 respectfvely If the value of 
oxygen ts taken as 15 96, that of copper becomes 63 44 


THE additions to the Zoological Socie®y’s Gardens dünng the 
past week include two Four-horned Antelpes (7zí;yaceros 
quadrico mis & Q) from India, prefegted by Mr H M 
Phipson, CM ZS , a Huanaco (Lema huanacos §) from 
Bohvia, presented by Mr Frank Parish, F Z S , a Black- 
necked Hare (Lepus ugr zcollss) from Ceylon, presented by Mr 
T C Kellock , a Common Squirrel (Serer us vulgaris), British, 
presented by Miss Ruxton , a Mashe@ Parrakeet (DyrzAedopsus 
personata) from the Fit Islands, presented by Mg A B Holds- 
worth, a Booted Eagle (Misaetus peynatus), European, pre- 
sented by Lieutenant J E Rhodes, a Kestrel (Zimnsnculus 
alaudai tus), Brittsh, presented by Mr Frank Allene, a European ® 
Pond Tortoise (Zuys europea), European, presented by Miss 
Lihan Powell, two Alligators (4ldegato: meessessepprenses, )v ) 
from Florida, presented by Mr R White, a Moloch Lizard 
(Moloch horridus) from Australia, presented by Mr John 
McLey , a Llama (Lama peruana à) from Peru, an Ostrich 
(Strathio camelus &) from Africa, a One-wattled Cassowary 
(Casuarius unappendiculatus), a Common Crowned Pigeon 
(Goura coronata 8) from New Guinea, two Victoria Crowned 
Pigeons (Goura uectorie 3 9), from the Island of Jobie, two 
Narrow-baried Pigeons (Macropygia leptogi ammica) from Java, 
two Pale-headeg Parrakeets (Platyces cus palledzceps) from North- 
East Australia, two Roseate Spoonbills (Platalea ajaja) from 
South America, two Vociferous Sea Eagles (Zahaetus vocifer) 
from West Africa, purchased, a Japanese Deer (Cervus sika), 
born in the Gardens 





OUR ASTRONOMICAL COLUMN 


LIGHT-VARIATIONS OF Y CvoNi —The British Astrono- 
macal Journal, No 266, contgins two contributions fiom Mr § 
Yendell and Prof Dunér, tEe former ‘On some observed 
minima of Y Cygni,” and the latter ‘‘On the chief cause of the 
anomalies in the light-variations of Y Cygni" Mr Yendell in 
his paper thoroughly agrees yth the explanation put forward 
by Prof Dunér to account fos the anomalies m the light varia- 
tions, and says that, when the*two series of observations are 
take& simultaneously, ‘‘the substantial correctness of his 
(Dunér's) fundamental assumption appears o we to be proved 
beyond the posstlality of a cavıl ” It may be remembered that, 
m Prof Dunérs former paper ow this subject, he was struck 
with the discordance of some of Mr Yendell’s observatidhs, 
which did not seem to harmonize with his own suggested ex- 
planation These observations afe now published in detail in 
this paper, and will be read with interest by those who are 
{Slowing up this curious vgriaple bd 

Prof Lynér, in a few words, discusses the results obtained 
whem his own observations aie compared with those of 
Mr Wendell The differences between the observed and 
calculated tnmes of minima showed a decided rate,of change, 
the mean rate being 50 023d, but lacked regularity In 
one case *he jump from one epoch to another amounted 
to a ratę of — Q o56d , but he thinks that this may be ac- 
counted for by a variation in Mr Yendell's method of observ- 
ing, for ofher observations show altogether nearly constant 
deviations , fndeed, ‘it vill be more correct to attribute the 
discordagce simply to errors of obsei vation, than to anomalies in 
the light-variations of the star ” 


ACTIVE LUNAR VOLCANOES?—Prof Pickering, in the 
@bservator for ‘this month, raises the Question of active lunar 
volcafoes, from some recent observatiens madé with the 13-mch 
Clark, using powers vasying from 800-1200 Examining first 
the Mare SerenuatiS, of 67 cgaters 32 were found common to 
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* both charts, 24 qn Netson't and not on Prof Pickering's, while 
. 1I were found on Prof Pickefing’s and not recorded by Neison 
With higher powers, all Netsoa’s, except two, were discoveied, 
and, 1n addition, several othe» small ones d 
of Bessela change seem- fo have taken plafe since Neison made 
his map, for there are one or two cases ın which the crater-pits 
piclfed, out by him forgeference are now nôt the most conspicuous 
objects, there beufg several others far more „prominent in the 
immediate vicimity. ‘Fhe floor of Plato also has been carefully 
scrutinized, and several of what were then more or less distinct 
Iumrmoug points are now either invisible or barely so, while one 
large crater was seen where previously none was recorded 
Whether a reab change has taken place i these parts of the 
moon's surface, or whether the antecedent observations were 
sufficiently acctirate, is a matter of doubt, and it 1s for future 
observers to determine this But now, a$ Prof Pickering says, 
“that we are able to study the smaller lunar craters to advantage, 
and so many changes are noted, 1t does not seem as if the same 
cause (the mere action of sunlight) can have affected so many of 
them in the same way, ngr does it seem as if all the changes 
noted can be due to erroneous delineation " 


CATAI oGUÉ OF NEBUL&.—In Astronomesche Nachrichten, 
No 3094, the Catalogde No 10 of nebulz discovered at the 
Warner Observatory by Swift 1s inserted elhe number m- 
cluded, which generally consists of one hundréd, amounts here 
to sixty, the reason being that owing to the increasmg number of 
electric street lights these faint oojects are rendered invisible 
by the illumination of the atmosphere 





GEOGRAPHICAL NOTES 


Dr HrxRY SCHLICHTER contributes a valuable epitome of 
our knowledge of the pygmies of Africa to the June number 
of the Scottish Geographical Magasise He divides the dwarf 
tribes hitherto reported into four great groups, according to the 
regions they inhabit, recognizing, however, the probability of 
further exploration revealing connecting links between them 
The first group, or dwarfs of West Africa, includes the Obongo, 


* Akoa, and Babongo, witich vary between 4 and 5 feet m height 


The second, or Central African group, contains the Akka, 
Wambutti, and Batua, of even smaller stature, inhabiting the 
Congo Basin, scattered amongst Bantu tribes The third group 
1s that of the East African pygmies, whose existence east of the 
Nile and south of Kaffa was reported as early as 1826 , but 
they are still httle known The fourth group, those dwelling 
south of the Congo basin, 1s relegated to another paper. 


ORDNANCE MAPS of Great Britam are at last coming 
prominently before the public Although not hkely to gratify 
thosegngaged ın producing the sheets, popular attenuon will 
doubtless result ın direct and early benefit to cartography and 
even to geography at large A Parliamentary Committee, on 
which scientific geographers are well represented, has the whole 
matter under investigation, andthe energetic criticisms of Mr 
Crook, which have so long passed unheeded, are now recetving 
further expressgpn €n a series of articles in the 722: The par- 
ticular object of attack 1s the new quaiter ineh outline map of 
England and Wales, «a mape@put forward by the Survey with 
sofe natural diffidence, for it 1s founded on measurements the 
most recent of which were made twenty years ago, and the 
earliest at the very beginning of the century The delmeation 
of the country, ın consequence of the want of subsequent revision, 
resembles a star-cllart, 1n so far ag 1tgepresents each point as it 
existed at some different time in the past Unlike agtar-chart, 
however, the quarter-inch map of England is of no spientiffe and 
htle practical value The more tRoroughly this mates is in- 
vestigated, and the more speedily ıt 15 regtified, the better will 
it be for the Survey officers, whose magnificent triangulations and 
unparalleled accuracy of ooservfuon have made the tapping of 
the British Islands a model for the world to admire dt is high 
time that steps be taken for regular periodical revision *of all 
Ordnance maps, ad for publication in a form comparable with 
that of the Staff maps of Frange and other Continéntab nations 


N appreciatife article on the late Prof Freemarf and his 
seNnices to geography appears in the Jine number of the Pro 
ceedings of the Royal Geographical Society — Preeman's most 
important service wag to demonstrate that the plfysical ge@ 
graphy of a regiOn largely determines the Polifical geography 
of the countries upon it, and that a knowledge of past gee- 
graphical conditions is essential inorder to understand history 
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THE report of an expedition to Argentine Tierra del Fuego 
iy Señor Julio Popper has been recently published by the 
Argentine Geographical Society The region in question is the 
eastern half of Tierra del Fuego, the geological structure of 
which ıs mainly Tertiary rocks much disintegratéd, the coast 
hne 1s little indented, with few harbours, fhe sea shallow and 
apounding in sand-banks, while the climate, dominated by the 
warm Brazil current 1s equable and moist The south coast 
bordering the Beagle Channel is rugged, rocky, and unger the 
climatic influence of the cold Antarctic drift The tnbes in- 
habiting the island of Tierra del Fuego proper are the Ona 
(compare NATURE, xlv 577), who are described as of fine 
physique, resembling the Indians of North America, and sus- 
ceptible of civilization Indeed, Sefior Popper contrasts their 
magnanimous and forgiving character very favourgbly with the 
unreasoning cruelty of the white gold-seekers who have invaded 
their territory, yet the Onas are said to be inveterate thieves 
The map accompanying this report is covered with new names 
for features already designated, and it can hardly be expected 
that these will be accepted by European geographers 


Mrs BisHop (Miss Bird) read an interesting paper on her 
iecent journey to Little Tibet, before the London branch of the 
Royal Scottish Geographical Society, on May 3r, the Duke of 
Argyll presiding Lady travellers are not encouraged to 
describe their expeditions to the Royal Geographical Society, 
and as the British. Association, which receives communications 
from men and women on an equal footing, cannot meet in 
London, this opportunity for a metropolitan audience to hear 
at first nand the accoun? of an adventurous journey, and the 
sympathetic estimate of the mhabitants of a little-known region, 
bya woman of Mrs Bishop's tried courage and trained observing 
powers was naturally taken advantage of to the utmost, 





MICRO-ORGANISMS IN THEIR RELATION 
TO CHEMICAL CHANGE} 


ALMOST exactly on this day twenty-two years ago the sub- 
ject of micro-organisms was introduced to the audience of 

the Royal Institution ın one of those charming discourses, which 
so many of us well know were always to be heard from Dr 
Tyndall The title of his discourse on that occasion wis ** Dust 
and Disease," and its contents should be studied by all interested 
ın this departure of science, forming, as it does, a part of the 
classical literature of the subject in which it marks the com- 
mencement of a new epoch 

[t has probably rarely, 1f ever, happered before, that in so 
shorta period as twenty-two years any science has undergone 
such a marvellous advance, such a many-sided development, as 
that which has taken place in the case of bacteriology, the science 
which 1s devoted to the study of those low forms of hfe which 
we group together underethe name of mzcro organisms Ths 
advance has been made through the ungrudging expenditure of 
self-denying labour by a great body of earmest workers of nearly 
every nationality The subject 15, indeed, one calculated to draw 
forth interest and enthusiasm, for the problems invglved are not 
only of high scientific importance, but are also of incalculable 
moment to mankind, and, indeed, to the entire living creation 

The great impetus which this new science received at us out- 
set was imparted by Pasteur, who has not only laid the founda- 
tions, but has ålso added, and is still adding, so much to the 
superstructure of its manyemansions ® 

The side of bacteriology with which the general public is most 
commonly broaght in contact 1s that which relates to disease,* 
but of thys I propose saying abs8lutely nothing to njght It hag 
bgen dealt wit? by othegs in this place, andgnotably by my 
friend Dr Klein * 
e There 15 a second side ofebacteriologye which has also wsgecial 
interest for at least a pettion of the public, ın c8nsequence of 
the invaluable assistance whieh it has afforded to some sections 
of the mdustrialworld Indeéd, chronologically, this industrial 
depaitment of bactérielegy was the first which claimed attention, 
for the growers of wine, the prewers ef beer, ar the mdm- 
facture of fermented Mquors of all kirels from the highest 
antiquity have been practical bactepiologf&ts, of the sapie spon- 
taneous order, *if 1s trae," as M. Jougdam "was Ap aHROQUsMOUE 
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4 Friédy Evening Discourse, deliv@@d by Peof P&y F Frankland 
FRS,at the Royal Institution of great Britan, on Eglyuary 10, 1892 
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author of prose , 
into the opflations of the wine-vat and the fermenting-tun, by 
his classical “Études sur Ja Bière et sur le Vin ” It was he who 
first showed that fhe normal work of the brewery was accom- 
plished by particulay forms of micro-organisms, known as yeast, 
and that the frequent failures to produce beer or wine of the 
desired quality was occasioned by the presence of foreign forns 
of micrg-organisms giving rise to acidity and other undesirable 
changes in these beverages 

In these researches of Pasteur’s on beer and wine, we are 
almost for the first time brought face to face with the precise 
nature of some of the ch-mical changes which micro-organisms 
bringabout The time-honoured vinous fermentation of sugar, 
the products of which had been valued and indulged in by man 
even from the days of Noah, 1s for the first time so accurately 
studied as to be definable almost with the precision ofa chemical 
equation 

Similar attention was also gives by Pasteur to some of the 
other micro organisms which deteriorate the quality of the beer— 
thus more especially to the bacterium which causes the ace/ic or 
vinegar fermentation, which is a process of oxidation, transform- 
ing alcohol into vinegar, to the bacillus inducing the éactze 
fermentation, which is a process of decom positon, in which sugar 
yields lactic acid , as well as to that which brings about the 
butyric fermentation, a process of 2 eduction, m which butyric acid 
is formed 

These are the foundations and scaffolding on which subsequent 
1nves'igators of the phenomena of fermentation have laboured. 
Thus, making use of more refined methogs than those which were 
at the disposal of Pasteur, Christian. Hansen, of Copenhagen, 
has enormously extended our knowledge of the alcohol-producing 
organisms or yeasts , he has shown that there aie a namber of 
distinct forms, differing indeed but little amongst themselves ın 
shape, but possessing very distinct properties, more especially in 
respect of the nature of certain minute quantiues of secondary 
products to which they give rise, and which are highly important 
as giving particular characters to the beers produced Hansen 
has shown how these various kinds of yeast may be grown or 
cultivated in a state of purity even on the industrial scale, and 
has in this manner revolutionized the pracuce of brewing on the 
Continent For during the past few years these pure yeasts, 
each endowed with particular qualities, have been grown with 
scrupulous care in laboratories equipped expressly for this pui- 
pose, and these pure growths are thence despatched to breweries 
in all parts of the world, particular yeasts being provided for the 
production of particular varieties of beer In this manner 
Scientific accuracy and the certainty of success are introduced 
into an industry in which before much was a matter of chance, 
and in which nearly eve1ything was subordinated to tradition and 
blind empiricism, 


The Bacteria connected with the Soil 


It 1s, however, with regard to the bacteria connected with 
other industries than those of alcoholfe fermentation that our 
knowledge has partiqplarly advanced during the last few years 
Thus some of the most important phenomena ın agriculture 
have recently received £ most remarkable elucidation through 
the study of Bacteria 
. Scientific agriculturists are generally agreed that ore of the 
most important plant-foods in the «oil is #2¢772¢ acıd , indeed they 
inform ùs that if a soil were utterly destitute of this material it 
would be incapable of growing the barest pretemce of a crop, 
euer of corn, 07 of 1:00lsg or of grass, even if the sol were in 
other 1espects of the most superb texthre, however favourably it 
enight be situated, however well drained,etilled, and supplied 
with the purély mineral ingreglients of plant food, such as 
Atash, lame,*and phosphor reaced : J 

Yet, notwuhstandıng the commarfüing importance of tbk 
substange nitric acid to,vegetation, gt 1s present in ordinary 
ferti]& soils inéut little mére than hompeopathic doses . 

"These facts are gathered from thgse rand experiments which 
have during the past half-century been going on at Rothamsted 
under the direction of Sir John Laweg and D: Gilbert, and 
whieh have egndered thegHertfordshire farm a luminous cente 
of the whole agricultyal world 9 è e 

Fronethese experiments 1t appears that sometimes there 15 in 
fertile sof undgr r part, and often, under 10 pari of nitrogen as 
nitrate per mgrRion of soil 9 ee €* ë 

Indeed, ig dder eo dewe* and esgmate these *winute 


© quantities, the mos refined methgis of chemical analysis have 
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It was Pasteur also who first infused sciencee| to be called into requisition 


s e 'i 
[Degnonstratfon of the presence of 
mtric acid in soil by diphenylamine test. ] 

Now the cause of such minute quahtities onl$ of nitric acid 
being found in soils ig due partly fo this material Being washed 
away by the ram, and partly to its being so eagerly taken up by 
plants for the purposes,of nutrition , for 1t has long been known 
that by suitable means the quantity can be@normously incgeased. 
if no vegetatior? 1s maintained, and the ground properly pro- 
tected from ram The soil, in fact, under:ordinary circum- 
stances, continuously generates this nifric acid fiom the various 
nitrogenous manures which are applied, to st, and it x m the 
form of nituc acid that the nitrogen of manures principally 
gains access as nutriment to the plant * 

It was im the year 1877 that two Frenfh gchemists, Schloesing 
and Muntz, showed that this power of soils fo convert the 
nitrogen of nitrogenous substances into mtric acid was due to low 
forms of hfe—to micro-organisms of bacteria The proof which 
they furnished of this statement was of a very simple character, 
and consisted essentially in demonstrating that this production 
of nitric acid, or process of wzfrzficatzow, as it 15 generally called, 
1» promptly inhibited or brought to a standstill, by all those 
materials which have the property of destroying micro-organisms, 
and which we call antzseptics , whilst Similarly the process is 
stopped hy heat and other influences which are known to be 
fatal to life in general . 

These results of Schleesing and Muntz were confirmed and 
greatly extended in this country by Mr Warington and Dr. 
Munio, but although the vital nature of the process was fully 
established, little practical advance was until recently made in 
the identification or isolation of the particular bacteria respon- 
sible for this remarkable and invaluable transfoimation 

In 1886, however, a very important step was made by Dr 
Munro, who showed that this process of nititfication could take 
place 1n solutions practically destitute of organic matter, or, 1n 
other words, that the vital activity of the bacteria of nitrification 
could be maintained without nutriment of an organic nature 

In 1885, I had myself already established the fact that some 
micro-organism4can actually undergo enormous multiplication 
in ordinary disulled water — $ 


AMultipheatwn of Ales o-organisms in Distilled Water > 


Number of micro organisms 
found inxce of water 


Hours after intr duction 
of inicro organisms 


o 1,073 
6 6,028 
24 7,262 
48 48, 100 


In taking up the subject of'eutrification ın conjunction with 
my wife in the autumn of 1886, I determined to avail. myself of 
this remarhable property of the mtrifying organisms to gr8w in 
the absence of organic matter, thinking that in this way ıt would 
be possible to achieve a separon of the nitrifying organisms. 
from other forms which can onlyegrow 1f organic food materials 
are supplied to them 

Proceeding on these lines, we have carried, on the process of 
nitrification over a period of upwards of four yefts without the 
nitrifying organisms being supplgd with anf organic food 
materials whatsoever — e 


Compost n of Solution employed for Nitrification 
Ammonium chloride 5 grm 
e Potassium phosphate I 
Magnesium sulphate * ~ 02 : ee d Nu 
crto chloride OI ,, SR WELET 
Cc 


icant carbonate e 50 5, * 


Ina solutio of thig composition the process of gitrification 
was carried oh over a period of upwards of four years, as indi- 
cated in th@table onp 137  * 

In carrying on [his series of experiments it. was soon evident 
that although a number of forms foreign to the nitrification pro- 
cest were being eljminated, there were stil] some remaining 
alongsideyof the nitrifying organigns, or, m other words, that a 
pure cultere of the nitrifying organisms had nef been obtamed. 
From various consideramons, however, we came to the cg- 
clusion that the nitrifying organisms probably differed from the 
other forms evhich were still present alorfy with them in being 
unable to grow on she common cultivating medeum employed by 
bagteriologists, nd known as gelatin-peptone 

. 
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The separation from these foreign formse was ultimately 


. effected by enormously diluting one of these nitrifying solutions, 


and then taking out small portions of this diluted material and 
introducing each of these portions into separate ammoniacal 
solutions In some of these nitrification was established, in 
others not, whilst amongst those :n which nitrification was 
established, some contained organisms w hich grew upon gelatin, 
whilst one refused to give any growth on the gelatin at all, 
although 1t was seen under the microscope to contain abundantly 
bacteria of the form shown in the diagram — [Lantern-slide of 
hitnfying bacillococcus (Franklgid) ] 

These results, which were published in March 1890, were fol- 
lowfd in about a month by a communication in the Azzales de 
PInstetut Pasteur, by M Winogradsky, who had also separated 
a very similar, if not identical, enitrifymg organism, and a few 
months later again a similag*separation was made by Mr 
Warnington f » 

But these digcovertes had not completely unravelled the 
problem of Sutrification, for the organisms separated in these 
thiee independent Miei uin possessed dhly the property of 

er 
cqnver ting ammonia into nitrous and not iuto nitric aad The 
nitrous acid ıs an intermediate body, which curiously 1s rarely 
found excepting ın very miaute quantities in soil The changes 
will be more clearly understood by reference to the chemical 


equations — e . 
DN + 30 ' HO + NHO 
A ( (Ammona) — (O eu (Water) qois) 
(2) NHO, + % * mno. 
e (Nitrous Acid) e (Nitr? Acid) 


The organisms separated Igy Winogradsky, by Warington, 
and by myself, possessed only the property of effecting the first 
of these changes, they were absolutely destit&te of tfe power of 
bringing about the second ° « 

Now, the curi8us thing 1s that the first ofthese changes is by 
far the most difpcult to accofüplish by purely chemftal means, 
hilst the second can be brought about with the greaffst facility 
W emonstranon of addition of acid permanganate to solution of 
ammonium sulphate, colour not discharged ]* [Demonstration 
of addition of gcid permanganate to solution of poffissium nitfite, 
colour discharged ] œ T 


Thus the potasstum permanganaté has no action onethe 


ammonja, whilst the nitrite 1t omidizes to nitrate . 
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. Laper iments on*Continuous Nurfication tn Mineral Solutions In order to bing about the first change, we have to employ 
-—.—— š one of the most powerful oxidizing agents kfown®to chemists, 
uest . Datewhen | viz ozone [Demonstration ozone from a Siemens tube'was 

Generatign Siocalation Quantity tahen for Moculation nitrificanon | passed through strong solution of ammonia , the, production of 
firstobserved | nitrous and nitric acids was exhibited by the formation of winte 
25 — |---| .. zx ee as well as by the sulphanilic acid and diphenylamine 
. . sts 
I |9 s 1887[Ongmal garden soil e 20 5 1887 We thus see that the power of oxidation possessed, by our 
II [25 6 1887/3 needle loops from I 30 6 1887 | nitrifying organism 1s altogether unique, and does notefind its 
HI |: 7 1887 ^" II 7 7 1887 parallel amongst purely chemical agents of oxidation But how 
IV 14 7 1887 » III 23 7 1827 | then es the miric acid found m the sol produced, when these 
V 2567 1887 "5 IV 17 8 1887 | organisms yield only nitrous aad? 
VI 56 8 188 » V oro 10 1887 At the time when I found that the organism which I had 
VII 3 10 1657|r needle-loop fiom VI 7 10 1887 separated produced nitrous acid exclusively, I pointed out that it 
VIII | 7 xo 1887|t needle-pomt frem VII 17 10 1887 | was doubtless explicable on one of two hypotheses. (1) that 
IX 317101887] e » VIII 29 10 1887 | mtrous and mitric acids are produced by totally distinct 
X 7 11 1887 ” IX 30 11 1887 | organisms , or (2) that the same oiganism produces the one or 
XI I 12 1887 ” X 15 12 1887 | the other according to the conditions under which it 1s growing 
XII. [16 12 1887 » XI 13 r 1888 More recent researches of Winogradshy have shown that the 
XII |28 r 1888/0 ” XII 20 2 1888 | first of these two alternative hypotheses 1s the correct one, for, by 
XIV jap 2 1888 » XIII S 4 1888 | making cultivations of soil ın a solution containing nitious acid 
XV |7 4188 m XIV 27 4 1888 | and no ammonia, Winogradsky has succeeded in isolating a 
XVI j30 4 188 » XV 10 5 1888 | micro-organism which possesses the power of converting nitrous 
XVII 412 5 1888 » XVI 26 5 1888 | acid into nitric acid, but has no power of attacking ammonia 
XVII ji9 7 1888 n XVII 3 9 1888 | [Lantern-slide of mtric ferment (Winogradsky) ] 
XIX |3 9 1888 » XVIII r 10 1888 This second o1ganism or #z/72¢ ferment, as we may call it, 
XX. jrr 10 1888 » XIX 20 11 1888 | resembles in its activity the purely chemical oxidizing agent— 
XXI 24 11 1888 ” XX 26 2 1889 potassium per manganate—which, as we have seen, has no action 
XXII [26 2 1889 ” XXI 4 5 1889 | on ammonia, but readyy converts nitrous into nitric acid 
XXIII [28 6 1889 T XXII 18 10 1889 The process of nitrification in the soil now becomes intelligible 
XXIV | 4 r1 1889 "n XXIIU'17 12 1889 | im its entirety. It is the work of two independent organisms, 
XXV. 27 12 1889 » XXIV 25 4 1890 | the first of which converts ammonia into nitrous acid, whilst the 
XXVI [16 5 1890 j> XXV 2 7 1890 | second transforms into nitric acid the nitrous acid produced by 
XXVII [15 7 1890 $5 XXVI 3o 1 1891 | the first 
XXVIII |3 3 1891 y XXVII 28 5 1891 There 1s a point in connection with the distribution of nitric 


acid in nature which 1s exceedingly remaikable, and which forces 
itself upon the attention of every student of the process of nitri- 
fication Although nitric acid is generally so scantily present 
in the soil, there 1s one notable exception to this 1ule, for 1n the 
rainless districts of Chili and Peru there are found immense de- 
posits of nitrate of soda, or Chili--altpetre, a» 1t 15 called, which 
would appear to represent the result of a gigantic nitrification 
process in some previous period of the earth's history The vast 
quantiues of this material which occur in these regions of South 
America can be gathered from the fact that its exportation has 
fo. years been going on at the rate indicated by the following 
figures —Durinv the first six months of 1890 there were brought 
to the United Kingdom 90,000tons, and to the European con- 
tinent 480,000 tons 
From the presence of such aliogether enormous quantities, 
one is almost tempted to hazard the suggestion that m this par- 
ticular region of the earth, under some special circumstances of 
which we know nothing, the nitrifying organisms must have been 
endowed then and ther® with very much greater powers than 
they possess to-day, and it 1s particularly noteworthy that in a 
recent examination of soils from nearly Al parts of the earth, 
one coming from Quito, and therefore mot far distant from these 
nitrate fields, was found to possess the power of natrification ma 
degree far beyond that exhibited by any other soil hitherto ex- 
perimented with — Is it not possible, perhaps, that we have 1n 
these vigorous nitrifying organisms of the soil of Quito the not 
altogether ugworthy descendants of the Cyclopean race of nitri- 
fymg bacteria, which must have buyt up the nitrate wealth of 
Chili and Peru, and thuScountless ages ago founded the fortunes 
of our nitrate kings @f*to-day ? e A 
But these nitnfying oganigms have also assited in teaching 
us a highly important lesson ın apnnection. witl» the mainten- 
tance of life . > e 
The facts which I have already referred to c8ncernin the 
multiplication of micro Organisms m distilled water? and the 
continuation of the niffification-process over a period of four 
years in purely mineral solutions, are strong presumptive evidence 
1n favour of these bacteria being able to gain a livelihood in the 
entire absence of @rgamic food-stufig I reframgd, however, 
from promulgating such a revolutionary doctrine until I sh$ulde 
have had an opportunlty of repeating fese experiments with 
materials meyhich the, absencesof even, the meres traces of 
grganic matter had Beengassured,dor, as chenwists well know, 
,evengdistilled water may contaanetraces ef arg&nic matter 
Such a rigid proof as I had contemplated,has, however, m thee 
e . : 
e. » . 


- 





meantime been attempted by M Winogradsky, also in connec-* 
tion with hés exberiments on nitrification, and he has indeed 

fouhd that the nitrifying organisms flourish, multiply, and 

actually build up living. paptoplasm im a solution from which 

oxganic matter has been most rigorously excluded Now this 

living protoplasm in the experiments ın question must have been 

elaborated by these bacteria from carbonic acid as the source dt 
the protoplasmic carbon, and from ammonia and nitrous or 

nitric acids as the source of the protoplasmic nitrogen If 
these experiments are correct, and they were undoubtedly per- 

formed with great skill and much caution, they are subversive of 
one of the fundamental principles of vegetable physiology, 

which denies to all living structures, save those of green plants 

alone, the power of building up protoplasm from such simple 

materials  « 

I had occasion to mention in connection with these nitrifying 
organisms that they refuse to grow on the ordmary solid culti- 
vating media employed by bacterielogists, a fact which presents 
a great obstacle to their isolation in a state of purity, for it 1s 
just by means of these solid culture media that micro-organisms 
are most easily obtained in the pure state 

This difficulty has, however, been overcome in a most in- 
genious manner, originally devised by Prof Kuhne, m which 
the solid medium 1s wholly composed of mineral ingredients, 
the jelly-lke consistency being obtained by means of silica 
[Demonstration of preparation of silica-jelly, consisting of am- 
monia sulphate, potassium phosphate, magnesium sulphate, 
calcium chloride, magnesium carbonate, and dialyzed silicic 
acid, ] 


e. 
Fixation of Free Nitrogen by Plants 


But whilst the study of the bacteria giving rise to nitrification 
has thus Jed to the subversion of what was regarded as a firmly 
established principle of vegetable physiology (viz. the incapacity 
of any but green plants to utilize cai bome acid in the elavoi atron 
of protoplasm), the same science has received another shock, of 
perhaps equal if not greater violence, through researches which 
have been carried on with other micro-organisms flourishing in 
the soil 

For nearly a century past aguicultural chemists and vegetable | 
physiologists have been debating as to whether the free nitrogen of 
our atmosphere can be assimilated or utilized as food by plants 
This question was answered in the negative by Boussingault 
about fifty years since, the problem was again attacked by 
Lawes Gilbert, and Pugh about thirty years ago, and ¿hen 
answer was also in the negative In the course, however, of 
their continuous experiments on crops, Lawes and Gilbert have 
frequently pointed out that whilst the nitrogen in most crops can 
be accounted for by the combined nitrogen. supplied to the land 
in the form of manures and in rain water, yet ın particular 
le umtnous crops, such as peas, beans, vetches, and the like, 
there 1s an excess of nitrogen which cannot be accounted for as 
being derived from these obvious sources The origin of this 
excess of nitrogen in these particular crops they admitted could 
not he explained by any of the oithodox canons of the vegetable 
physiology of the timg The whole question of the fixation of 
atmospheric nitrogen by plants was again raised in 1876 by a 
very radical philosopher, in the person of M Berthelot, whilst 
the most conclusive experiments were made on this subject by two 
German investigators, Prof Hellnegel and Dr Wilfarth, who 
have not only shown that this excess of nitrogen ın leguminous 
crops 1$ obtained from the atmosphere, but also that this as- 
simulation of free nitrogen 1s dependent upon th& presence of 
certain bacteria flourishing in and agound the roots of these 
plants, for when these same plants are cultivated in sterile soil 
éhe fixation of atmospheric nitrogen does nôt take place More- 
oyer, the presence of these micr®bes in the soil occasions the 

rmation of fecgliar swellif&s or tuberosities on the roots o, 
these plants, and these tuberosities, whic are not formed in 
sterile sgil, are found to ebe remarkably rich in nitrogen, and 
swarming wit}? bacteria TLantern-sliég of nodules on roots of? 
sainfoin (Lawes and Gilbert) ] . 

e Extremely important and instructive in this respect are the ex- 
periments of Prof Nobbe, who has ne ofly confirmed the 
regitts menfaned, but ehas endeavoured to investigate the 


* particular bacteria whsch bung about these important clfanges, 


and he Was indeed succeeded ın showing that in many cases each 
particular legursinous plant 1* prowided@wyth its ocular micro- 
organism wludh Jeads to 1t8fixauofi @f frée nitrogen Thus le 
found that ifepure cultiationdff the bacteria obtained "fPom a 


9 pea tubercle wert epplied to a p$a plant there wasga tore 
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abundant fixation of atmospheric nitrogen by this pea-plant than e 
if 1t was supplied with pure cultures of the micfobes from the 
tubercles of a lupin or a robinia , whilsf similarly tĦe robinia was 
more beneficially affftted by the application of pure cultures 
from robinia-tubercles than by those from either pea-tubercleg or 
lupin-tubercles [Lant€rn-slides exhibitingiNobbe's experaments 
on pea and robmig ] T 

This subject of the source of nitrogen in*leguminous plants has 
again been taken up by Sir John Jeawes and Dr Gilbert at 
Rothamsted, and their recent results fully confirm the observa 
tions of these foreign investigators that 9t is partially derived 
from the free atmospheric mtrogen through the agtncy of bacteria 
1n the soil `j 

To micro organisms again, then, we must ascribe the accom- 
plishment of this highly ımportant chemical change going on in 
the soil, although it has not hithert@ been so fully illuminated as 
the process of nitrification 





Selective Action af Allecrogorganisms, 


Any of the ordinary plants and ammals with which we are 
familiar may be regarded as analytical machines, and we our- 
selves, without any knowledge of chemisfty, are constantly per- 
forming analytical tests, thus we can all distinguish between 
sugar and salt by the taste, between ammonia and* vinegar by 
the smell, whilst by a more elaborate investigation we distinguish, 
for instance, between the milk supplied from two different dairies 
by ascertaining on which we or our children thrive best In fact, 
such analytical or selective operations are amongst the first vital 
phenomena exhibited by an organism on coming into this world 
It 1s, however, particularly surprising to find this analytic or dis- 
tinguishing capacity developed in an extraordinarily high degree 
amongst micro-organisms From the power which we have seen 
that some possess of flourishing on the extremely thm diet to be 
found m distilled water, we should be rather disposed to think 
that caprice would be the very last failing with which they 
would be chargeable Asa matter of fact, however, the perfectly 
unfathomable ang inscrutable caprice of these minute creatures 
1s amongst the first things with which the student of bacterio- . 
logical phenomena becomes impressed Let me call your 
attention to a striking example of this which I have recently 
investigated 


I have here two substances, which have the greatest 
similarity — 


MANNITE DULCITE 
Occurrence Numerous plant-juices Ditto, but less frequently 
Taste Sweet Ditto, but less so 
Melts 166°C ` 188° C 
T Jorm Large BERIE Largemonoclinic prems 


Not only, however, do these two substances possess such a 
strong external resemblance to aach other, but in their chemical 
behaviour al~o they are so closely®allied that one formula has to 
do duty for both of them, for so slight ıs the difference in the 
manner in which ther component atoms de grranged tnat 
chemists have not yet been able with certainty d? ascertain in 
what that difference consists Undesithese cercumstances 1t would 
have been anticipated that bacteria would be quite indifferent 4s 
to which of these two substances was presented to them, and 
that they would regard either both ór neither as acceptable But 
such 1s by no means the case, some micrp-organisins, hke 
orfinary yeast, have zo acon, upon eher, whilst o'hers well 
attack mamie, leaving duleite untouched, others again, beng 
less dxciiumyatiny, attack both, representatives of a fourth 
possibly class «ze wld a upon duleite but not upon mannite 
are as yet undiscovered, [Lantern-slide and plate cukure of B 
ethaceticus ] . 

This bacilug, I have recently shown, has the property of 
bieaking down the mannite molecule into alcohol, acetic acid, 
carbbme anhydride, and hydrogen, but leaves the dulcite 
molecule unfouched, e. 

More rgcenfly I have, in Conjugction with my late assistant, 
Mr Frey, succeeded in obtaining a mucroeorgamism which 
decomposes both mannite and duleite into alcohol, acetic aii 
succinic acids, qarbonic anhydride, and hydrogen — [Lantern- 
slide and plage-culture of B ethacetosuccuPeus j 

e 


* . Opts.ally Active Subftances 


e But these are pxo means,the ultimate limits to which the 
selective or digcriminating | oweis of micro-organjsms can be 
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* pushed, for althpugk mannitg and dulcite are extremely similar 
. Substances, they are not chemically identical We are 
acquainted, h@vever, with substances which, though chemically 
identical, are different in,respect of certa physical properties, 
and ared:ence known as physical tsomers” Itis m explanation 
of this physical isomerism that one of the most beautiful of 
chémgcal theories was propounded by Lebel and Van 't Hoff in 
1874, and which femains unsapplanted to the,prtesent day 

This theory depends upon taking into consideration the dis- 
symmetry of the moleculé which ıs occasioned by the presence 
m it ofa carbon-atom which is combined with four different 
atoms or groups of atdms, and 1s most easily intelligible from an 
inspection of 1Mese two models [Demonstration of tetrahedral 
models of asymmetry &ubon-atom J 

This molectilar dissymmetry is specially exhibited ın the 
crystalline form of such substances, and in their action upon 
polarized light ° 

The molecule arranged according to the one pattern has the 
pioperty of tuning the plane of polarization in one direction, 
whilst the molecule arranged according to the othe pattern has 
invariably the property of tnrning the plane through precisely 
the same ang ın the opposite direction The molecular dis- 
symmetry ceases when @vo such molecules combine together, the 
resulting molecule having no action on polarized light at all 

The inter@st of these phenomena in connéction with micro- 
organisms lies in the fact that they are sometimes possessed of 
the power of discriminating. between these physical isomers 
Although this remarkable property w a» demonstrated years ago 
by Pasteur in respect of tne tartaric acids, 1t has only compara- 
tively rarely been taken advantage of Recently, however, 
chemical science has been enriched in several instances by suc 
cessfully directing the energies of micro organisms in such work 
of discrimination 

Dung the past few years no chemical researches have com- 
manded more interest, both on account of their theoretic import- 
ance and the fertility of resource exhibited in their execution, 
than those of Emil Fischer’s, which have led to the artificial 
preparation in the laboratory of several of the yous forms of 
sugar occurring 1n nacurg, as well as of other sugars not hitherto 
sdiscovered amongst the products of the animal on vegetable 
kingdoms The natural sugars are all of them bodies with 
dissymmetric molecules, powerfully affecting the beam of 
polarized light, but when prepared artificially they are without 
action on polarized hght, because in the artificial product the 
left-handed and right-handed molecules are present in equal 
numbers, the molecules of the one neutralizing the molecules of 
the other, and thus giving rise to a mixture which does not affect 
the polarized beam either way e By the action of micio- 
organisms, however, on such an tfactive mixture, the one set of 
molecgles 1s searched out py the microbes and decomposed, 
leaving the other set of molecules untouched, and the latter now 
exhibit their specific action on pajarized light, an active sugar 
being thus obtained ° 

The most suitable micro-oigfinisms to let loose, so to speak, 
on such an inactive mix'ure of sugar-molecules, are those of 
brewers’ yeast, gyhh decompose the sugar molecules with for- 
mation of alcohol and carbonic anhydiide *Then action on 
rt inactive artificial sugais Sf Fischer’s 19 particularly note- 
woth 

One. of the principal artifigial sugars prepared by Fischer is 
called f? uctose , ut is inactive, but consists of an equal number of 
molecules of opposijely active sugars called deuzlose . 

One set of these Te vulose moleculeseurns the plane of polariza- 
tion to the right, and we may call them +2ght-handedblevitlose, 
whilst the other set of devz/ose moleculesgturns tbe plate of 
polauzation to the left, and we May call them /¢/?-/Rinded 
dcvulose e . ° 

The left-handed levulose occurs in nature, whilst ¿be rght- 
handed lzevulose, as far as we*know, does note Now, on 
putting brewers’ yeast into a solution of the fruetose, tle yeagt- 
organisms attack the left-handed levulose molecules apd convert 
them into alcohol end carbonic anhydride, ewhilst the rigt- 
handed leevulose ış left undistur&ed ‘The yeast organisms thus 
attack that particuéar form of lævulose of which their aftcestois 
canthave had experience in the past, whifst they leave untouched 
the right-handed leevulose molecules, which, beinge new creation 
of the laboratory, they håve no hereditary instinct or eapacity t» 
deal with 9 5 . 

This selective power is possessed also by other forms of microe 
organisms besides the yeasts, whichyare indeefi, qnly suitable for 
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the separatory decomposition of sugars, and by means of 

bacterial forms a much greater variety of stbstamces can be 

attacked im this manner Thus I have recently found that 

glyceric acid can be decomposed by the 5 ethaceticus, to which 

I have already referred this evening . 
This glyceric acid 1s thus represented by themists — 


° (CH,OH) 
(I) -C(OH) 


(COOH) 


and this shou'd, according to Le Bel and Van't Hoff's theory, 
be capable of existing ın two physically isomeric forms, as 
easily shown by our models 

The ordinary glyceric acid known to chemistfis, however, 
quite inactive to polarized light, and must consist, therefore, of 
a combination in equal molecules of a right-handed and left- 
handed glyceric acid. Now Whea the B ethaceticus 1s put into 
a suitable solation of the calcium salt of this glyceric acid, it 
multiplies abundantly, and completely consumes the nght-handed 
molecules of the salt, but leaves the left handed molecules 
entirely intact, a powerfully active glyceric acid being thus 
obtamed [Demonstration of the levorotary power of solution 
of new zinc glycerate with projection polaiiscope ] 

A number of derivatives of this new active glyceric acid have 
recently been prepared m my laboratory -— 


Derivatives of Active Glycertc Acid 


C4H,0, or 


Formula $ Specific Rotation 
[e]» 
(C,H4,0,) Ba + 2H,0 -9 
(C3H;0,),$r + 3H,0 - 10 
(C3H,0,); Ca + 2H,0 — I2 
(C4H504), Cd + 14H,0 — 14 
(C,H,03), Zn + H,O - 22 
(C,H,0,), Mg + H,O - 185 
4H40, Na ~ 16 
Cti 50; Am - 20 
CH;0; K — I5 
C4H,0, 11 — 205 
C,H;0, Me ~ 48 
C3H0; Et —- 92 
C4H,0, Pr (7) — 130 


Iere aga.n, then, chemistry has been enriched by a number of 
new compounds, which we owe entirely to the unaccountable 
cap ice of this micro-organism 


Lndwrduality of Mico orgamsms 


Although micio-organisms are thus becoming more and more 
indispensable reagents in the chemical laboratory, essential as 
they are for the pioduction of many bodies, it 1s always necessary 
to bear in mind that by virtue of their vitality their nature 15 
infinitely more complex than that of any imanimate chemicals 
which we are accustomed to employ In a chemically pure 
substance we believe that one molecule 1s jt hke another, and 
hence we expect perfect uniformity of behaviour in the molecules 
of such a pure substance under prescribed conditionse Ina pure 
cultivation of a particular species of micro organ sm, however, , 
we must not expect such rigid uniformity of behaviour from each 
of the individual organisms making up such a cultivation, for 
there may be agd frequently are great differences amongst them, 
1n fact, each member of such a pure cujture is endowed with a 
more or less marked individfiality of its own, and these possible 
variations have to be tgfen into consideration by tho8e who wish e 
to tuin their energies to account, In fact, expermfenting with 
micro organisms partakes rather of the nature of legslating for 
a aommuntty than of dyecteng the inanimate enerfies of chemical 
molecules ‘Thus frequently the past history of a group of guero- 
osganisms has to be taken ifto accounts in dealingewith them, 
for their tendencies may hifte become greatly modified by the 
experiences of their ancestors T e 

Ofthis I will grvayou an instance which has recently come 
under my observation - 


Here gs a bacillus, which has the Property offermentin? . 


calcium citrate, I have fdhnd that it can,go on exerting this 
power for years e On submptting this fermentgng hgud tè plate- 
cultivation, we obtain @he gppearanees which yeu,see here 
or PEPE of plate-apijure o$ bacilfus which fer- 


ements calcium citrate , e* o 
bd * . 
e * s . é’ * 
° 
. . e. 
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Xf one ofehes@ colonies be transferred toa sterile so'ution of*| Playfair and Dr Griffith Examnes in Miawifery, and Messrs, 


calfium citrate, 1t invariably fails to set up a fermentation of the 
latter, the bacillus having thus by mere passage through the 
gelatin medium lost 1ts power to produce this effect If, how- 
ever, we take anoth&r similar colony and put it into a solution of 
broth containing calcium citrate, fermentation takes place, o 
now inoculating from this to a weaker solution of broth contain- 
ing caltium citrate, this also 1s put into fermentation, and by 
proceeding in this manner we may ultimately set up fermentation 
in a calcium citrate solution which absolutely refused to be 
fermented when the bacilli were taken directly from the gelatin- 

late 
ji Phenomena of this kind clearly indicate that there may be 
around us niynerous forms of micro-organisms of the potentiality 
of which we are still quite ignorant ‘Thus, if we were only 
acquainted with the bacilli I have just referred to from gelatin 
cultures, we should be quite unaware of their power to excite 
this fermentation of calcium citrate, which we have only been 
enabled to bring about by pursuing the complicated system of 
cultivation I have indicated It 1s surely exceedingly probable, 
therefore, that many of the micro-organisms with which we are 
already acquainted may be possessed of numerous important 
properties which are lying dormant until brought into activity by 
suitable cultivation 

This power of modifying the characters of bacteria by culti- 
vation is, I venture to think, of the highest importance in 
connection with the problems of evolution, for in these lowly 
forms of life, in which, under favourable circumstances, genera- 
tion succeeds generation ım a period 8f as little as 20 minutes, 
it should be possible through the agency of selection to effect 
metamorphoses, both of morphology and physiology, which 
would take ages ın the case of more highly organized beings to 
bring about 

We hear much about the possibility of altering the human 
race through traming from the enthusiastic apostles of education, 
but even the most sanguine cannot promise that any striking 
changes will be effected within several generations, so that such 
predictions cannot be tested until long after these reformers have 
passed away In the case of micro organisms, however, we 
can study the effect of educational systems consequentially pur- 
sued through thousands of generations within even that short 
span of life which 1s allotted to us here 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


CAMBRIDGE —Dr Peile, Master of Christ's College, has been 
re-elected Vice-Chancellor for the ensuing academical year 

The examination for the Diploma in Public Health will begin 
on October 4 Candidates are to send their names to the Regts- 
trary by September 27 . 

Prof Roy announces a special course m Bacteriology, 
to be given dting the long vacation by Mr Adami, 
Mr Kanthack (one ef the Leprosy Comuussioners), and Dr 
Lloyd Jones, beginning on July 8 — It 1s especially intended for 

, candidates, not necessarily members of the University, for the 
Diploma in Public Health 

Areelaborate scheme for the proposed Mechanical Sciences 
Tripos has been prepared by a special Syndicate, and appears in 
the Ure sity Reporter for May 31 The Trfpos follows the 
main lines of the Natuf&] SciencessI'ripos, and seems to be free 
from the oBjections which have provedsíatal to former schemes 

It 1s unde@stood that the persons on whom honorary degrees 

Sare to beeconferred on Jue ir, in connection with the 
Chancellor’s \Rauguration, have beeg for the mêst part nominated 
by his Grice This will perhaps account for the political 
chara&ter ofghe list, wħach 1s, howetter, partially relieved. by the 
presence on it of Geueral R Stracey, and Mr G W Hill, 

elate of the office of the .4»ffricam uEAemeris, and known 
among astronomers for his fine work on the lunar theory Five 
ofthe hongrary graduntes are Fellows &£ ehe" Koyal Society 
* The UnNersity Coffege of Wales, Aberystwyth, has been 
admiged to the prifileges of a Collegetfüliated to the Ufiversity 
The Mason College Sf Science, Birmingham, has been associated 
with the Letal Lectura Syndicat 1g the Wark of University 
Extensiof e we . 

Dr W *Hoyship Diclaifsón, Dr Bráübury, and bt J'E 
Payne havé peer? appointed Exafniners ın Medicine, Dr.’ W S° 
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Herbert Page, Frederick Treves, and Howard Marsh Examiners 
in Surgery $ 

Notice of oppositmwn to the appointment of SR. S. Ball to 
the Directorship of the Observatory has been givfn The 
grounds stated are that the duties of the Professorshig of 
Geometry and, Astronomy should occupy fhe whole time@f the 
Professor, while the energies of the Director, in view of the 
recent developments of astronomical gcience, should be entirely 
devoted to the work of the Observatory — It is also held to be 
unwise 1n these circumstances to refuse the mumificenteoffer of 
Mrs Adams to provide £10,000 for the endowment of a separate 


Director " 
. 


SOCIETIES AND (ACADEMIES 
LONDON 

Royal Society, May 19 —‘‘On the Changes produced 
by Magnetization in the Length of Iron and other Wires carry- 
ing Currents " By Shelford Bidwell M A, LLB, FR S 

The changes of length attending the magnetization of rods or 
wires of iron and other magnetic metalsgwinch were first noticed 
by Joule in 1841, and have in recent yeais formed the subject of 
many experiments by the author, have been found 4 o be related e 
to several other phenomena of magnetism axwel has 
suggested that they sufficiently account for the twist which 1s 
produced in an iron wire when magnetized circularly and longi- 
tudinally at the same time The resultant lines of magnetiza- 
tion, as he points out, take a spiral form, the iron expands in 
the direction of the Imes of magnetization, and thus the wire 
becomes twisted Prof G Wiedemann, however, to whom the 
discovery of the magnetic twist 1s due, appears not to besatisfied 
with this explanation, believing the effect to be caused by un- 
equal molecular friction 

The subject of magnetic twists has been very fully and care- 
fully investigated by Prof C G Knott, and in a paper pub- 
hshed last yeai in the Transactions of the Royal Society of 
Edinburgh (vôl xxxvi, Part II, p 485) he mdicates many 
details m which the phenomena of twist closely correspond with 
those of elongation and retraction Assuming their essential 
identity, and noting that ‘tan increased current along 
the wire affects the points of vanishing twist in a manner 
opposite to that in which an increased tension affects it,” 
Prof Knott ıs ‘‘inclined to conclude that the pure strain 
effects of these influences are of an opposite character ” 
Now, since the magnetic elongation of an iron wire i$ 
known to be diminished by tension, the remark above quoted 
amounts to a prediction thaten an iron wire carrying a currént 
the magnetic elongation would be increased ‘‘We_ know 
nothing so far,” Prof Knott observes, ‘‘regarding the Changes 
of length when an iron wire carrying a current 1s subjected to 
longitudinal magnetizing fords”, and ıt was with the object of 
acquiring some information om this pomt, and testing Prof 
Knett’s prediction, that the experiments described in the present 
paper were undertaken The results showgthat ıt was amply 
verified, and thus Maxwell's explanation of tffe twist receives 
still further corroboration e š . 

The apparatus used and the methods of observation were the 
same as those described in former papers. Each specimen of 
wire examined was 10 cm long, and the indications of the 
instrument were read to one ten-milltonth part of the length 

The wire first used was of soft commerciabannealed iron, 0 75 
mm inqiameter The charges of length which ıt exhibited 
under the influence of magnetizing forces gradually increased 
fromgr3to 315 C G9S unas are indicated in the second column 
of Table I ,en which the unit 1s one-millionth of a centimetre or 
one ten mithonth of the effective length of the wird 

The experjment described 1@ the last paragraph was repeated 
while 4 current of I ampere was passing through the wire, 
tHe several magnetizing forces employed being made as nearly 
ae possibR the same as before by inserting the same resistances 
successyvely® in the circitt The results £ppear in the third 
colummyof Table I , and show that the maximum elongation had 
uisen from II 5 to 14 5,ten-millionths, while the decrementgn a 
field of 315 had fallen from 22 5 to about 17 5 
e The cuyent through the iron wire was then increased, by an 
alteration of thegheostat, to 2 amperes, and, as appears in the 
last column ofthe table, there was @yain a marked increase of 

e maximum elangafion, and decrease of the retraction in a 
field of 315, ** i 
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n TABLE I —Zron Wire, diameter o 75mm Tension has a large effect upon the magnetic retraction of 
e e-— — —- - nickel it 1s, therefore, the more remarkable that the action ofa 
4 Elopgattons in ten millignths of lengths current, which operates so markedly ypon iron, should in nickel 
Magneticefield be practically insensible : . 
ane ou. FOE DAE DIEM S i The results with no current obtamed fdf a strip of rolled 
1 T H ri ampere it amperes d 
A throu e throne we iere ; er gus the length of which between the clamps was 10 cm , and 
é e cross section I 82 sq. mm , are given in the first two columns 
oc of Table IV, and those with a current of 2 amperes in tht third 
13 3 8 7 column 
16 o 6 9 II$ TABI E IV — Cobalt Stri, section 1 82 sg mm 
23 Ps 12 EAE et genet eee NC 
e. 
3 H 5 d 5 20 Retraction in ten-millionths of length 
" Magneucfield — _ nm - Sp eles 
Pa IO i I4 š 20 y 2 coil wid w æ 
I 9 12 unit» tth n> current ith 2 amperes 
$t 6 . 95 16 through strip through strip Difference 
97 4 8 -T e es Vr 
130 o 35 8 34 e I 1 o 
171 -4 e o 50 2 25 -05 
202 9 -4 -—I 84 ' 4 5 -1 
244 135 100 6 6 o 
250 a. -9 -5 119 75 85 ae 
è ae á = 185 : 153 o! II I$. -05 
3 Tv 209 ! 16 16 5 -05 
323 B I5 331 | 26 27 5 -15 








For the sake of easy comparison, the principal results obtained 
with this wire are collected in Table II 


TABLE II —Zron Ware, diameter 0°75 mm 





1 


Retraction in field! Field in which 





Current through! Maximum elonga- 





iron wire tton in ten-mil ofa35CGS | length 1s 
Amperes honths of length units | unchanged 

o 15 | 22 5 . 130 

1 14 5 175 170 

i 2 20 12 200 





Similar experiments were afterwards made with nickel and 
cobalt 

A nickel wire was used, the diameter of which was o 65 mm 
The retractions which it underwent in fields of gradually in- 
creasing strength are given 1n the second column of Table III 


TABLE III —Wichel Wi, diameter 0°65 mm 

















Retractions m ten-millionths of length 
Magnetic field 
à ge With no current With 1 ampere 
through wire öthrough wire Difference 
. 
e 
12 ? 8 8 . o 
15 * iœ e II -Ii 
* 19 15 15 o 
28 | 255 25 o5 
36  : 34 33 I 
50 50 48 2 , 
6o °74 . 42 2 
84 92 92 £ 
99 113 112 eles 
119 134 «53; * De 
150 , 164 162 . e 2 
175 «l 178 178 * o 
209 196 e 194 . 92 
256 217 215 2 
330 241 240 DEDI 
. 








The retractiong of the wire wħen carrying a current of 1 am- 
perg, are given in the third column of the table Remembering 
that the figures in the second and third columns denote 
millionths of a centimetye, the close agreement b&tween the two 
is very remarkable, Sych small discrepancies as exis®can hgrálf 
be entirely accounted for by observational or instrgmental errors , 
they are probably mainly due to the effect gf the 
perature (2° 6 C ) caused by the carrent in dimmishing the sus- 


ceptibility of the nickel, 
. 
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From an inspection of the differences tabulated in the fourth 
column, it appears that the effect of the current 1s to increase the 
retraction very shghtly. 

According to Rowland the susceptibility of cobalt is exereased 
by heating The small additional retraction indicated when the 
current was passing was, therefore, no doubt due to the increased 
susceptibility consequent upon current heatmg It may be 
noted that tension seems to have no material effect upon the 
magnetic retraction of cobalt 


Summary. 

In an iron wire carrying a current, the maximum magnetic 
elongation 1s greater, and the retraction ın strong fields is less, 
than when no current 1s passing. The effect of the current is 
opposite to that of tension 

The magnetic retractions of nickel and of cobalt are not 
sensibly affected by the passage of a current through the metals, 
(Tension considerably modifies the magnetic retraction of nickel, 
but not that of cobalt ) 


“The Human Sacrum " By A M Paterson, M D , Professor of 
Anatomy in University College, Dundee, St Andrews University 
Communicated by Prof D J Cunningham, D Sc, FRS 


Chemical Society, May 19 —Prof A Crum Brown, F.R S, 
President, ın the chair — The President announced that the 
Council had adopted a resolution expressive of the loss the 
Society and chemists géherally had suffered by the death, on 
May 5, of Prof von Hofmann The gesolution would be 
communicated to the family of the deceased, and to the German 
Chemical Society — The following paffers were read —The 
magnetic rotation of compounds supposed to contafh acetyl, or 
of ketonic origin, by W H Perkin The author draws at, 
tention to Bruh!’s determination of the refractive powers of ethyl 
acetoacetate, which favours a ketonic constitution, and’ to its 
magnetic rotataon, which was determined some years ago by 
himself, and which also pos ths wew A list 1s then given 
of seven supposed acetyl Compounds, of which hg has ascer- 
tamed the magnetic rotation, all giving numbers pointing to ae 
ketonic constitution. As such opmpounds as these behave some- 
times as ketonicand sometimes as hydroxy-derjvattves, tow 
thought desirable to exarfime a larger number of gompounds 
supposed to contain acetyl,,or of ketonye origin, betweeg wide 
lémits of temperature The following were selested pyPuvic 
acid, levulinic acid (fused ang in solution), ethyl acetonedicai- 
boxylate, ethyl acetoacetate, aectylacetone, methylacetylacetone, 
and ethyl 8 amidecrotgnate The last-mentioned four were 
examined at widely “ufferent tempergtmes Tap magnete 
iotatong of the first fiye suUfttances agreg with a ketonic con- 
stitution, though that obtained for ethyl agetonedicarboxplate is 
rather high — "lig rotationof agetyla@cetone 16 veryfugh, Showing 
1t tọ be an unsaturated 4 hyghexy-coMpound, whĦsg the value 


rise of tent- (objainal*for methylagtylacetone® sands &etwefn the hydroxy 


and leetonic rotations ‘At tgmperatures neareroe’, howevei, 
these confpounds give much lower rotations that when cold, e 
e. e oe? e. 
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e 
showing apparently that they change into the more stable or 
ketonıc form when heated The refractive and dispersive powers 
of these compounds cowfirm the magnetic rotations The 
rfagnetic rotation and the refractive and dispersive powers of 
ethy! 8-amidocrotonate show 1t to be an unsaturated compound 
—tThe ongin of colour 1 The constitution of coloured nitr®- 
compqunds, by H E Aimstrong The author has previously 
maintained that colour 1s conditioned by a quinonoid structure 
in the case of azo-dyes, such as the rosanilines, methylene-blue, 
&c This view 1s clearly seen to be recommending itself to 
chemists — Nietzki makes reference to the quinonoid character 
of a number of dye-stuffs, although he does not seek to apply 
such a view at all generally The author considers that, in the 
case of cologred compounds which have been fairly well studied, 
it 1s so generally true that a quinonoid formula 1s applicable, 
that the reconsideration of the formula of any coloured substance 
1s warrantable if it do not come within the rule The term 
** quinonoid ” must, however, be understood to include compounds 
of the type of benzil, and in the case of closed chain compounds, 
it appears to be essential that at least one of the quinonoid carbon 
atoms be associated with a dyad radicle, and that the rang itself 
be unsaturated The presence of two ortho- or para-carbonyl 
groups in a saturated ring apparently does not condition colour 
Nitro-compounds as a class do not come within the suggested | 
colour-rule It 1s well-known, however, that nitro compounds , 
are not all coloured, many which are commonly described 
as yellow, being obtained white if prepared with care, | 
from this it follows that the nitro groupedoes not Ze se condition i 
colour This 1s confirmed by a comparison of ortho ahd para- 
nitrophenol The ortho compound is intensely yellow, very 
-volaule, and insoluble in water; paranitrophenol is. colourless, 
non volatile with steam, and fairly soluble in water Such a 
difference as this can hardly be ascribed to a meie change in the 
relative positions of the radicles The difference is rendered all 
the more striking when the substances aie contrasted with 
the methoxy-compounds prepared from ortho- and para-nitro- 
phenol These two substances are colourless, and agree as closely 
m their general properties as do most romec compounds con- 
taming the same radicles It therefore appears justifiable 
to represent orthonitrophenol by a quinonoid formula— 
C,H, O NO,H, and to term ıt quinoneorthonitroxime 
As only para- and ortho-compounds can have quinonoid 
formule, it would follow that metanttro-derivatives must be 
colourless , actually, however, metanitraniline has an intense 
yellow colour, but gives a colourless benzoate The present 
view of 1ts constitution therefore requires revision —The ongin 
of colour 11 Colour as an evidence of 1sodynamic change the 
existence of isodynamic acids, by H E Armstrong Theauthor 
applies the colour-rule dwelt on in the preceding paper to the 
cases of the coloured substances known as paradihydroxytere- 
phthalic acid, dihydroxypyromellithic acid, and the corresponding | 
**diamido" acids These may be represented as quinonoid com- | 
pounds, thereby accounting for theif being coloured Such | 
substances as these readily change in type, yielding derivatives | 
which may be colourless owing to conversion into an isodynamic 
form —Studies on isorfieric change, No 1v Halogen derivatives 
of quinone? Part 1, by A R Ling — Paradichloroquinone on 
.bromination does not yield metadichlorodibromoquinone, as 
stated by Hantzsch and Schniter, but the normal product, 


paradfchlorodibromcquinone Contrary to the statement of 
Levy, this latter substance does not furnish chlorobromanilic 
acid on treatment with ajkali, but a compound of one molecular 
proportion Qf chloramlate and two ofbromanilate Metadichloro- 


e eri on bromination at a high temperature yields paradı- 
c 


lorodibronfoquinone, but at @rdinary temperatures the normal 

roduct, mttadichlorodibremoquinone is chiefly obtained A 
number of, new compounds are descifbed — Halogen derivatives 
of quyione, Part n, by A R Ling and] L Baker Chloro- 
tibFomoquueone is prepared by brominating monochloroquinel 
and subsequently oxidizing the poMat On treatment with 
alkali, ıt generally yields a molecular compound of the composi- 
tion C,CIBr(ONa),0,2Cg,Br(ONa),0, , 1€H4,O — Trichloro- 


e ifemoquimape is obtayed by bromindüung trichloroquinone 


n treatment with sgda, it yreld#the egmpound C,CL(QN2),0,, 
2C,Cl®1(ONa),0,, g03H,O0 —The crystalline forms of the 
sodium Salts pf substituted! amc agids, by #8 J Pope A 
comparison €f the crys@llographgc difnensions of the sodgum 
salts of thesbrofninated andeghlorinated nihe acids ieGrreq toT 


9 in the two preceding papers shows that the crystals possess con- 
e siderable sinmlarity Formation of a nydrocarbof, CyHy 
5 
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from phenylpropionic acid, by F S Kipping | When phenyl-» 
propionic acid 1s treated with phosplfonic anhyårıde, a resinous 
mass 1s obtained whach contains $t least three products The 
first of these ıs a hydrocaibon, C,gH;s, which is oxtdized by 
chromic acid mixture to a quinone, C;gH,,O, The hydrocagbon 
yields a dibromo-derivative, CygHy9Bry Phe second preduct is 
a substance whtch yields a hydrazone of the composition 


bly be CHS” SCH 
C,H,,N, It may possibly be C; H, So 7 CHa owing to 
e 


the fact that ıt seems to be formed on treating, phenylpropionic 
chloride with aluminium chlonde The thir® substance pro- 
duced seems to be an organic derivative ef phosphoric acid — 
Metallic derivatives,of acetylene, by R T Plimpton The 
silver compounds of acetylene, obtained by several methods, 
viz by precipitation of silver acetate or ammoniacal silver 
nitrate solutions with acetylene, on analysis gave numbers 
lying between those required for CpAgs,4H,O, and C,Ag, §H,O 
Aqueous or alcoholic silver nitrate sbiutions yield precipitates 
varying in composition from 3C,Ags,2AgNO;,H,0, and C,Ag;, 
2AgNO,H,O — Silver sulphate solutions gave a product of the 
composition 2C,Ag, Ag, SO, HO ercuric acetate solution 
gives a white pgecrpitate with acetylene, of the composition 
3HgO, 2C, H,, which 15 not explosive, and does nåt yield acety- 
lene when treated with hydiochloric acid, In these two proper- 
tres this substance differs from the precipitate obtained. from 
mercurous acetate —Isonierism amongst the substituted thio- 
ureas, by A E Dixon The author has prepared and examined 
the properties of 1somerides of methylphenylpenzylthiourea 
and dimethylphenylthiourea —Note on diastatic action, by E 
R Moritz and T A Glendmning ‘The authors draw the 
following conclusions from a series of experiments on diastauc 
action The attainment of a resting stage 1n the transformation 
of starch by diastase by no means shows that the energy of the 
diastase 1s exhausted The energy of the ‘‘residual” diastase 
15, m fact, very considerable, but it is lessened to a marked 
extent by subjecting the diastase for some time to a temperature 
exceeding the optimum one for sacchanification When, how- . 
ever, 1t 15 not exposed for any length of time to a temperaturé 
exceeding the optimum, it appears capable, after transforming 
a considerable amount of starch, of transforming further quan- 
tities to nearly the same point, when such further quantities are 
added successively and subsequent to the attainment of the 
resting stage in the preceding transformation 


Zoological Society, May 17—Piof W H Flower, 
F R S, President, m the chr —Mr W T Blanford, FR $, 
exhibited and made remarks on the skin of a Wild Camel 
obtained by Major C S Cumberland in Eastern Turkestam —In 
a paper on the geographical distribution of the Land-Mollusea of 
the Philippine Islands, the Rev A H Cooke showed that the 
distribution of the different sbgenera of Cochlostyla affords an 
intepesting clue to the early 1elations of the various islands of 
the Philippine group Regarded from this point of view, the 
central islands, Samar, Leyte, Bohol, @ebw, Negros, and 
Panay, with Luzdn, were closely related, whgle Mindoro and 
Mindanao were remarkably 1soMted efen from their nearest 
neighbours An examination of the intervenmg seas accounted 
for these phenomena, the depths, between the central islands 
being inconsiderable, while Mindoro and Mindanao are sur- 
nounded by very deep water The Molluscg of the two ridges 
between the Philippines*and Borneo, formed by Busuanga, 
Palawan, and Balabac, and by the Sulu Archipelago, were 
partly Philtppine, patly Indo-Malay Two remarkable, groups 
of HAz2, peculiar to Mindoro, Busuanga, and Palawan, showed 
relations with Celebes and possibly with New Guinea The 
Mollusca gf the Batan, Tular, and Talantse Islarfds were also 
discussed Regarded as a whole, the Land-Mollusca of the 
Philippifies were stated to contain (1) Indo Malay, (2) Poly- 
nesin, (8) indigenous elements, the first decidedly pre- 
dommating s~A ¢ommunwation was read frem Graf Hans von 
Berlepsth, and M Jean Stolzmenn, containing an account of a 
collecti8n of birds made by M Jean Kalinow8ki in the vicinity 
of Lima and Ica, in Western Peru The species of wich 
examples were obtained in the localities were eighty 1n number 
fn an appfndix an account of previous anthonties. on the same 
subject was added! —Mr G A Boulenger g&ve an account of 
Aucioperca maring, a ware species of fish, originally described 
by Pallas from she Black Sea and the Caspian, and little known 
of late yeais*—A communication from Mr Oldfield Thomas 
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* contained a revition f the Ax'elopes of the genus Cephalolophus, 
+ of which eighteen species were recognized as valid A new 
species was destnbed as Cephalolophits jentinckt, from Liberia — 
Prof Bell called attention tothe remarkalye amount of variation 
presente by Ponfaster tenuispinis, numerous examples of which 
he bad been able to examine and compare He came to the 
conclueion that seyer#l North-Atlantic species, which had been 
described as distinct, should be regarded as belonging to ıt —A 
communication was iead fiom Mr H H Druce giving an 
account of the Butterflies Sf the family Lycaenidae, of the South 
Pacific $slands Of tgirty-one species mentioned, seven were 
described as new to science 
Linnean SSciety, ay 24 —Anniversary Meeting —Prof 
Stewart, Presigent, @ the char —The Treasurer presented his 
annual report duly audited, and the Secreaary having announced 
the elections and deaths during tne past twelve months, the 
usual ballot took place for new members of Council, when the 
following were elected Messrs E L Batters, William 
Carrutheis, Herbert Druce, Spencer Moore, and Dr D H Scott 
The President and office& were re-elected The Librarian's 
report having ebeen read, and certain formal business having 
been transacted, the Rresident delivered his annual address, 
taking for his subject ‘‘Commensalism and Symbiosis” On 
ethe motion of Dr R C A Pror, seconded by Mr Jenner 
Weir, a cordial vote of thanks was accorded to the President 
for his able address, with a request that he would allow 1t to be 
printed —-The Soctety's Gold Medal was then formally presented 
to Dr Alfred Russel Wallace in recognition of the service 
rendered by him to zoological science by numerous valuable 
publications After Dr Wallace had replied, the President 
announced the gift by Dr R C A Prior of an oxyhydrogen 
lantern for use at the evening meetings, and moved a vote of 
thanks to him for his valuable donation This having been 
carried by acclamation, the proceedings terminated 


CAMBRIDGE, 

Philosophical Society, May 2 —Prof G H Darwin, Presi- 
dent, 1n the chair — The following communicatign was made — 
Note on the appheatiqn of the spherometer to surfaces not 
Larmor The ordmary form of sphero- 
meter, with equilateral triangular frame, gives a definite reading, 
when apphed to a surface of double curvature, which corre- 
sponds to the arithmetic mean of the pincipal curvatures at the 
pomt , thus ona cylinder it will indicate half the curvature It 
may be modified 1n various ways so as to measure both the prin- 
cipal curvatures by two observations 

May 16 —Prof G H Darwin, President, in the chair —The 
following communications were made —Recent advances in 
astronomy with photographic fllustrations, by Mr H F 
Newajl A series of photographs was exhibited by the lantern 
and described, to illustrate recent progress in astronomical photo- 
graphy The series included some interesting specimens taken 
with the Newall telescope, in evhich the object-glass 1s not 
specially corrected for photografhic purposes —On the pregsure 
at which the electric strength of a gas 1s a minimum, by Prof 
J J Thomsong Phe author showed that when no electrodes are 
present, the discharge passes through air at a pressure somewhat 
less than that due to 1$250 m® of mercury , the discharge passes 
with greater easethan 1t does at either ahigher or a lower pressure 
Mr Peace has lately shown that when electrodes are used, the 
critical pressure may be as high as that due to 250 mm of mer- 
cury, so that as the spark length is altered the critical pressure 
may range from 250 mm to 1/25Qofe mm [It was pointed out 
that this involved the possession by a gas conveying theedischarge 
of a structure much comser than any recogpized by ethe kenetic 
theory of gases The author suggested a theory of such struc- 
ture, and showed that the theory would aceount for'the influence 
of spark lengah and pressure on the potential differenge required 
to produce discharge — On a cofapound magnetometer for test- 
ing the magnetic properties of iron. and steel, by Mr G F.C 
Searle An aluminium wire, 30 inches long, guspended 
vertically by a fibre, cairies at the tog a magaet fixed at nght 
angles to the wire The loweieend cairies a light fork across 
which a fibre ıs steetched horizontally A mirror att&hed to 
thif fibre caries a magnet at right angles to the fibre The 
mirror 15 thus capable of two independent motions The speci- 
men of iron 1s placed 10°a magnetizing coil near the Mirror, an& 
the magnetizing durrerft pgsses also round a cil. placed ned the 
upper magnet The motion of the mirro 1s observed by the axl 
ofaspotofhght On gradually igcreasing ahd diminishing the 
current, the spot traces out the well known hysteresis curves 
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Royal Society, May 16 —Sir Douglas Maclagan, Presid&nt, 
1n the chair —The Astronomer-Roya] for Scotland exhibited a 
stellar photograph, by Dr Gill, of thé Cape Obsetvatory —Dr 
W Peddie read a note on the law of transformation of energy 
qnd its applications A generalization of the second law, 
applicable to forms of energy other than heat, was shown, by 
special examples, to lead to results alieady deduced by other 
methods —Dr C. G Knott and Mr, A Shand communicated 
a short note on the volume-effects of magnetization, which was 
supplementary to results communicated to the Society last year 
by the former author When a paiticular size of 1ron tube was 
magnetized, the internal volume was found to undergo the 
following remarkable series of changes In verg weak fields 
there was fist a slight increase, which, as the field was made 
stronger, passed through a maximum, then vanished and finally 
changed sign From this point (about field 20) up to a field 
of 120 there was diminution Òf volume This diminution. was 
greatest in a field of 64 In fields higher than 120 there was 
again increase of volume, which attamed a maximum about field 
400, and fell off very slowly in higher fields This curious 
variation of cubical dilatation with strength of field was shown 
to imply a transverse linear dilatation of (tn general) opposite 
sign to the well-known longitudinal linear dilatation The 
amounts, the positions of the maximum points, and of the 
vanishing points, of these correlated linear dilatations differed 
sufficiently ın detail to produce this peculiar repeated change of 
sign in the cubical dilatation —Dr Hunter Stewart read a paper 
on the ventilation of sdhocl, and public buildings The first 
part of the paper contained an account of an investigation as to 
the presence of organic nitrogenous matter in expired air 
Several methods were used for absorbing and collecting these 
products, e g breathing through strong sulphuric acid, condens- 
ing the moisture from the breath, &c The organic matter was 
determined by the process of Kjeldahl, by which the nitrogen is 
converted into ammonia The results showed that each cubic 
foot of expired air contained on an average O 01149 milligrams 
ofammonia as such, and o 002 milligrams of ammonia derived 
from organic matte: The water condensed from ro cubic feet of 
expned air contained on an averageo 5 milligrams of solid residue 
which entirely disappeared on ignition These results, con- 
firmatory of the observations of Hermann and Lehmann, proved 
that the organic matter 1n badly ventilated rooms did not come 
from the breath, but from the skin and clothing of the occupants 
Since this must be vartable, depending on obvious conditions, 
Dr Stewart did not determine it, but relied on the estimation 
of the carbonic acid and moisture as a measure of the efficiency 
of the ventilation The following are some of his results taken 
as averages — 
Edinburgh Hospitals, with 2000 cubic 

feet of space per bed— 


ay 5 5c.c CO, per £0,000 
Night . 6 85 5 $5 
Highest 35 n 
Churches { Low est 2 : E 
Schools, with, per child, . 
I54C ft space and 9 8sq ft area 99 $, 33 
I4I ,, » 88 , 133 » rp , 
116 2 ” 71 » 17 2 » ? 


3 
All the schools and churches were without mechanical vtntila- 
tion —Prof James Geikie read a paper on the glacial succession 
in Europe The deposits which firstegive evidence of glacial 
action are generally referre to the Pliocene period , These are 
the oldest groand meraines of Central Europe 
moraine underlying the '* lowergliluvium ” of Swéden, and the 
deposits of the Weybourne Crag witi their Arctic m&rine fauna 
Genial climatic conditions followed this period, With a wide land 
area, Bntam being jomed, to the congnent Then fofowed 
the epoch of maximum glag'ation, the Scottish and &candinafian 
1ce-sheets being continuo enial climatic conditions followed, 
Britain. being again continent Then submergence ensued to» 
the 500-feet level, fellowed by another glacial epoch in which 
the Scottish and Scandinavian 1ce-sheetg were againgontinuowg, 
This was succeeded by genial conditions, Britain being once 
more joined to the continent Submerggnce to the 1@0-feet 
level in Scotland pllowed, end then eame Aretic cGnditi8ns with 
local ice-sheets, succee@ed py temp@rate conditas and the 
ange lap& area, and supsequently epsubmergenc® togthe 50 feet 
level » Another cold penod fgllowed with lca gjaciers—the 
last in Britan * 
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: e * PARIS Neritide, by M E L Bouvier —On the osteological characters, 


Academy, of Sciences, May 3o —M d'Abbadie in the 
chair —Introductiqn of M Guyon, the new member elected in 
the place of M chet —Observations of the small planets, 
made wnth the great meridian 1nstrument of the Paris Observe- 
tory during the second and third quarters of the year 1891, by 
M Meouchez —On the propagation of electrical oscillations, by 
M H Poincaré The disturbance 1s supposed to be propagated 
along a thin straight conductor The enfeeblement of the 
disturbance 1s theoretically shown to vanish when the diameter of 
the conductor becomes indefinitely smal] —Another blow to the 
ascent theory of cyclones, by M Faye A discussion of recent 
observationsmshowing that cyclones are not produced by convec- 
tion from the soil, but by disturbances 1n the general circulation 
of air in the higher regions —On the monkey of Montsaunés 
discovered by M Harlé, by M Albert Gaudry. A portion of 
the mandible of a monkey, contaiming three teeth, was exhibited, 
found by M Harlé, engineer at Toulouse, in the Quaternary of 
the Haute-Garonne It shows the greatest similarity with the 
magot of Gibraltar and Algiers — Physiological effects of a 
liquid extracted from the sexual glands, and especially the 
testicles, by M — Brown-Séquard —On the relations of the 
Devonian and Carboniferous formations of Visé,by M J Gosselet 
—Study of the physical and chemical phenomena under the 
influence of very low temperatures, by M Raoul Pictet 
The calorific ether waves corresponding to low temperatures 
are found to traverse all bodies with hardly any resistance 
A test-tube filled with chloroform was placed 1n a nitrous oxide 
iefrigerator at —120" A thermometer in the tube showed a 
gradual fall to ~68°5, when crystallization commenced On 
removing the test-tube to a refrigerator at — 80°, the tempera- 
ture indicated by the thermometer Jz% ragzdly from — 68° 5 to 
— 80°, while the crystals formed on the walls of the test-tube 
fused and disappeared. On replacing it into the — 120° refrige- 
ritor, the temperature rose to — 68? 5, and the crystals re- 
appeared. M Pictet explains these extraordinary phenomena 
by supposing his thermometers to have acted more as thermo- 
dynamometers than as thermoscopes While the crystals were 
forming in the first refrigerator, the radiation from the bulb was 
neutralized by the latent heat given out by the chloroform in 
crystallizing, whereas 1n the warmer refrigerator the crystals did 
not form, and radiation aloneswas active Alcohol and sulphuric 
ether thermometers were used, which were checked by ther- 
mometers containing dry hydrogen at four different pressures — 
On rectangular co-ordinates, by M. Hatt —On the application 
of the optical properties of “mmerals to the study of the ın- 
closures in volcanic rocks, by M A Lacroix —On a property 
common to three groups of two polygons, inscribed, circum- 
scribed, or conjugate to the same conic, by M Paul Serret —On 
the canonical developments 1n series the coefficients of which 
are differential mvariants of a continuous group, by M Arthur 
Tresse —On the calculation of the ceefficient of resistance of 
air, supposing the resistance proportional to the fourth power of 
the velocity, by M Ye Sparre —On a means of bringing two 
non-miscible liquids imto intimate contact in definite propor- 
tions, by Me Paul Marix This 1s done by pouring both hquids 
Anto the same vessel at a defimte rate, and allowing them to 
leave ıt by an orifice m the side. They will escape together in 
the pfoportion of their volumes, if the level of the hquid 1s 
maintained uniform by a constant supply The surface of 
separation 1s invanably, found at the level of the orifice, 
and if a flattened spout is used, a Ifmellar airangement of the 
liquids 15 pfoduced, thus grving a large Syrface of contact —On 
a hydro-silic&te of cadmium, by MM G, Rousseau and G. Tite. 
This 1s produced by the acion of the glass vessel when the solid 
hydrate of nefttral cadmium nitrate 15 jheatefl to about 309° 
On digsol¥ing away the basic mitrate with boiling alcohol, the 
sili@ate can ge detachedsfrom the flass ın long scales by het 
water Its formula 1s 2(CdO, $103* 3H,O —On the decom- 
position by heat of ammomacaf pentachloride of phosphorus, 
mitrochloride of phosphorus, and phosphamg by M A Besson 
On the ghosphates gf strontium, DyeM L Barthe —The 
Gilorific power of pyt coal and the formule by means of which 
its determination ig attempted, by M Scheurer-Kestner — 
Mechaffical getermnation eof the poiling pgipts of terminal 
complex gubstitution peoductss by M G = Hinrichs —On 
some reacjiong of éhe tree amido-bgnzoic acids ey "Me 
CEchsner ge eGoninck — On the composition of “shloro- 

B Griffiths #On the antisepticeproperties 
of formaldehydeby M. A Trıllat -The negvous system of the 
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of a male Mesoplodon Sowerbyensese recently etranded on the 
French coast, by P  Fieher—On a new species of 
Gammarus of the Lac d'Annecy, and on the fxesh-water 
Amphipoda of France, by MM E Chevreux and J de Guerne, 
—Action of various toxic substances on Awmbyx Mort, by M J. 
Raulin —On the,genetic relations of resinowls and tannic sub- 
stances of vegetable origin, by MM Edouard Heckel and Fr 
Schlagdenhauffen —Researches on tl grafting of Crucifers, by 
M Lucien Damel —Contribution to the study of the toxic 
effect of the diphtheria bacillus, by M Gfinochet —Contribution 
to the knowledge of the Saharian climate, by M Georges 
Rolland A summary of observations age at a meteorological 
station 1n the oasis of Ayata, 1n Southern Algiefs The sparse 
vegetation found hefe and there seems to derive its moisture 
from subterranean sources, whefice it ascends by capillary 
attraction, and from certam deliquescent salts found in the soil 
which absorb moisture at might —On a passage in Strabo re- 
lating to a treatment of the vine, by M. Ant Aublez 
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MECHANICS , 


A T yetise on Andtytical Statecs With ngimerous Ex- 
amples Vol I By Edward John Routh,ScD,LLD, 
F RS, Hon Fellow of Peterhouse, Cambridge, Fellow 
of the Senate of the University of London (London 
Macmillan agd Co, 1891 ) 

The Elementary Pagtef a Treatise on the Dynamucs of a 
System of Rigid Bodies Being Part I of a Treatise 
on the Whole Subject, With numerous Examples 
By the Same. (London: Macmillan and Co, 1891) 


ITH these two volumes the mathematical student 
1s completely eqfipped for the course of Analytical 
Mechanics, af required for Part I of the Cambridge 
Mathematical Tripos.* 
e A second, volume 1s promised of the ‘ Analytical 
Statics," to cover the parts ın Attraction, Ástatics, and 
the Bending of Beams, and this, 1n conjunction with 
Part II of the “ Dynamics,” will complete his library for 


. the second part of the Mathematical Tripos, according 


to present regulations 

The great feature of these works 1s the very complete 
collections of examples which the author has brought 
together with great labour, and enriched with many of his 


, own invention, fit to rank among the theorems of the 


science, rather than as mere problems 
The author is of the opinion that in ofder to learn 


*Mechanics it 1s essenfial to the student to work many 


examples, taken as far as possible from questions that 
have actually arisen 
In this opinion he agrees with Fourier, who says — 


“L’étude approfondie de la nature est la source la plus 
féconde des découvertes mathématiques Non seulement 
cette étude, en offrant aux recherches un but déterminé, 
a Pavantage d'exclure les questions vagues et les calculs 
sans issue, elle est encore un moyen assuré de former 
P'Analyse elle-méme, ? &c 


This is an. opinion, however, that has always divided 
mathematicians mto rival camps, and we find Jacobi 
remonstrating with these words of Fourier by retali- 
ating — e * 

* I] est vrai fue M Fowner avait Yopimon que le but 
prifcipal des mathématiques était Vutilité publique et 
Pexplication des phénomépes naturels, mais un philo- 
sophe comme lui aurait dû savoir que le but unique de la 
science c'est Phqnneur de l'espnt humain , et que sous 
ce titre, une question de nombres vaut autant qu'une 
question du systéme du monde” 

The' developments of matheiflatics" are now fo &reat 
that specialization is a necessity, so that "these rival 
theories need not come inte collision , and «he pure 
mathematician may allow the writer on, Mechanics,to 
treat of what the name of the subject implieg without 
being compelled*to regard | his ewn Gebmetry as mere 
Land-Surveying, according to the strict meaning of the 
word . 

There 1s a tendency in operation among certain mathe- 
maticians, as illystrated by Poincaré's rgmark$ on Max- 
wells writings, to degfade mathergaticaleargument e 
mere Calcul, by reducing the egperimenfalacts on which 
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thetheory 1s based to the barest minimum, and that not 
always clearly established (we venture tó insfance the 
Newtonian Law of Universal Gravitation). A vast array 
of Analysis 1s ın consequence balaficed upon £ very small 
amount of axiomatic experiment, which ın many cases 
tfe smallest divergence of experimental fact 1s macer 
to upset 

We had hoped at the outset that Duchayla's proof ur the 
Parallelogram of Forces had disappeared, never to re- 
appear again, but it unfortunately pops up on p 16 

Considering that Static leals with the Equilibrium of 
Bodies would make a great simplification gf the word 
Resultant was abolished, unless when required to mean a 
single force reversed of a system of equilibrating forces 

In this way a much simpler proof of the Parallelogram 
of Forces can be constructed, as indicated by Prof Max- 
wellin the Mathematical Tripos , and one figure will now 
serve for all the possible cases arising in the equilibrium of 
three parallel forces (p 47) 

Again, when the system is in equilibrium, there 1s no 
need to introduce the restriction that the bodies are 77224 
(p 12) ; the conditions are precisely the same for elastic 
bodies, but the systqm having come to rest, the parts 
are of invariable form Every structure (the Forth Bridge, 
for instance) 15 composed of elastic parts, butthe theorems 
of elementary Statics are still applicable ın the investi 
gation of the principal stresses 

Again, by considering balancing couples, the refined 
theorems concerning the equivalence of couples in the 
same or parallel planes, and the composition of couples 
in different planes, are rendered much more convincmg 

In accordance with its title of “ Analytical Statics,” the 
theorems concerning the composition and equilibrium of 
forces m space are treated with reference to co-ordinate 
axes, but Sir Robert Ball’s purely geometrical concep- 
tions of the Wrench, Screw, and Cylindroid are introduced, 
and discussed from a fundamental standpoint. 

A chapter on the determination of Centre of Gravity 
appears 1n all treatises on Analytical Statics, just as works 
on Rigid Dynamics begin with a long and tedious chapter 
on Moments of Inertia these subjects should form part 
of the ordinary treatises on Integral Calculus, and so 
relieve treatises on Mechanics from at least the principal 
elements of such calculations . 

In the application of the Barycentric Calculus to 
geometry, the author has made a very 1nteresting collec- 
tion of problems, well calculated to illustrate the power 
of this method . 

The principal theorems of Statics involve profound geo- 
metrical argament, and, consequently prove difficult to 
the majority of students, whose proclivities ere usually | 
analytical , but in the applicgtions to Catenafies the ana." 
lytical interest, comes again to «he front , Considering 
that the hyperbolic *funttions. can now be Obtasned tabu- 
lgted numerically—for sistance, ına table hy Mr*Ta H. 
Blakesley, published bythe Physical Society—it 1s curious 
that the author does not employ them 1n the discussion 
of the ordinary Catenary, where their use introduces great 
elegange and simphoity mio the afalysis 
the Catenary on p 316 might with advantage be re- 
drawn, so as t&eexhibyt oe pencil properties 

eofsthis gurve 


"Again, in Example 6, v 352, vitio problem of e 
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the catenary ıs discussed under a cential attraction. o% 
reguision,*varying inversely as the square of the distance, 
when the hyperbolic functions are used in conjunction 
wgth the circular functions, we are able to write the 
equation of the cxtenary in the form— 


Ur = Y + sec a cos (8 sin a), or t + sech a cosh (0 sinh a), 


including all possible cases, and it 1s a curious geo- 
metrical result that 1f these curves are rolled on a straight 
line, the pole will always desctibe a circle. 

The treatment in § 500 of the catenary curve formed 
by an elastic rope can also be rendered more elegant by 
the introd@tion of the hyperbolic functions 

The chapter relating to Catenaries 1s headed “ Strings " 
But sæng 1s used only for tying up parcels, we use a 
rope or chan in full scale mechanics, end ¢hread ina 
model, the word ¢Aread should be used when its own 


weight is to be neglected, and the words rope or chan ' 


when applied to a true catenary 

A short chapter on Graphical Statics 1s very welcome, 
and might with advantage be further developed , and the 
final chapter, on Machines, 1s of the usual academic 
character The interest of this chapter would be much 
increased if the diagrams, particulftrly of the Balance and 
of the Differential Pulley were taken from objects actually 
in existence 

The author never employs the absolute units of force, 
the Zoundal or dyne, which he has defined in Chapter I, 
but works throughout with the gravitation umt This is in 
accordance with the universal practice , ard to satisfy legal 
and commercial requirements, these absolute units would 
require to be defined through the intermediate of the 
giavitation unit, by taking them as one-gth part of the 
tension of a thread supporting a pound or gramme weight, 
the value of g being determined from pendulum experi- 
ments There 1s no apparatus in existence by which the 
theoretical definition of the poundal and dyne, derived 
from dynamical phenomena, could be tested with any 
pretence to accuracy 

The dyne is the unit of force in the C G S system, but 
1t 15 a great pity that the commercial units, the metre and 
the kilogramme, were not adopted; the unit of energy 
would then be the youle, and the unit of power the waft 
or volt-ampere Merely, apparently, for the purpose of 
making 


è wW sV, instead of rooosV, 


.the Committee of the British Association recommended 
these, niggling CGS units, but consideting that for 
ordinary substances, metals, &c., varia iqns of texture 
render ıt unnecessary to tabulate densihes beyond four 


significang figures, the factor 1000 1$ a positive advantage | 


1n numericel calculations, as 1000s may be replaced bya 
@whole number. e " 

The “ Analytical Statics " 1s a fompletely new work, But 
Dry Routh’s “Dynamics of Rigid Bodies” has been the 
text-book in universal use for “hirty years or more, a 

ebetter testimony to its ments*than anythmg that could be 
said here . 


. 
e e'Itis a Mty that a Sufficieng working knowledge of the 


simple ideas of*Moment of Infrtia is not given in a 
course? of She dntegrat Calcules, so samt the author 
might start emmediately or Some familar problem’ of 
the moti8p ef,a Body ma turns 'as well as advandese 
e 
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. 
and relegate the bulk of Chapter I to a latgr chapter, wher? 
the motion of bodies in space is considered This long 
chapter at the outset chokes off many studénts, who would 
be encouraged 1f the principles wêre introduced an smaller 
doses,and only as required The gentlemanly knowledge 
of this subject, as Maxwell called it*wpich. does sot go 
beyond motion m a plane, is a very valuable mathemati- 
cal training, and few students gosbeyond this stage 

D'Alembert's Principle 1s historjcally important, as a 
first clear statement of the mode of forming the equations 
of motion, but now, in accordawce with the modern 
principle of considering the Third Law of M®tion, “ Action 
and Reaction are equal and opposite," as defining 
a stress composed of two equal opposite balancing 
forces, D'Alembert's Principle should now be merely 
looked upon as a convenient mogle of writing down the 
| equations of Dynamics in an analytical gtatical form, 
when stated in the words, “ The reversed effective forces 
and the impressed forces form a system in equilibrium,” 
while “the moleculai, cohesive, or internal férces form a 
system in equilibrium among themselves ” 

The much-abused word “centrifugal force” still sur- 
vives, and need not cause confusion if used to denote 


the normal component of the reversed effective force of ' 


a body moving in a curve 


Early methods of argument in Dynamics were very ` 


suniar to what we now employ in Thermodynamics, in 
the statement of the Second Law 

Sir George Airy's commentary on D’Alembert’s Prin- 
ciple, quoted, on p 52, forms a very curious contrast to 
the corresponding explanation in Maxwell’s “ Matter angle 
Motion ? 

It would be a strange skeleton frame that Sir George 
Airy would have had to create to propagate the attraction 
between the Earth and the Moon or Sun, and an 
interesting subject of speculation arises as to the modi- 
fication of Newton's Law of Universal Gravitation when 
the inertia of the skeletor frame became appreciable * 

The discussion on the Pendulum 1s very complete, 
Katers pendulum is fully described, but we miss the 
account of Repsold’s perylulum In this pendulum the 
effect of the drag of the tyr is eliminated by making it 
symmetrical in shape, but unsymmetrical in density A 
short account of Repsold’s pendulumewij be found in 
the Account df the Great Trigonometrigal Survey , but 
the pendulum 1s obviously looked upon with suspicion by 
our officers, as being employed by their Russ'an rivals on 
the other side of the Himalayas 

The very perfection of the pendulum as a method of 

| determining g is the Cause of its defect as a means of 
recgvering the standard of length, so that equally skilled 
obsetv$rs would differ 1o an appreciable extent if set to 
work to reconstittte the standard yard from*the seconds 
pendulum , the clause in ehe Act of Parlament defining 
the length ofẹ the seconds pendulum ıs ın consequence 
superfiueus 

There x sotnething mysterious ant unconvincing in 
§ ro9,e0n the ** Oscillation of the Watch’ Balance” , con- 
sidering that the ineftia of the spring itself ıs neglectéd, it 
seems that the final equation of ogcillation might well be 
"wniten down ynmediately, without the introduction of 
@ny approxifnation, : 

The Ballisti Pendulum and its theory are fully dc- 
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specimens wlach they have noticed, in various bianchés 
of theanimal kingdom, vet, as a rule, both such collections 
and the reports upow them are more or less unsatis- 
actory to professed naturalists, paitiy because they 
usually represent mere fragments of the fauna of the 
regiqns explored, and partly because inexperienced col- 
lectofs often pass over the most interesting species, and 
bring back common and wide-ranging forms of compara- 
tively little interest 

Alpine climbers im particular, as a class, have done so 
little for zoology in Europe or the Caucasus, that we 
hardly expected that Mr Whymper, whose reputation for 
daring, determination, and endurance, puts him among 
the most distinguished of Adpine climbers, would now 
turn his attention to zoology He has, however, shown 
the best possible example to his confrères by his Great 
Andean expedition , and has proved that it 1s possible 
without in any way neglecting the special objects of his 
journey, to do most valuable zoological work , and as the 
higher regions of the Andes have been neglected by pro- 
fessional collectors, who depend more or less on their 
success fo. payment of expenses, the proportion of new 
Coleoptera brought home by him "s very great Owing, 
no doubt, to the late Mr Bates’s good advice, Mr Whym- 
per has secured the assistance of many specialists of 
eminence in describing his collections, and the work ıs 
profusely illustrated with wood-cuts of the highest 
class, better by far than many of the coloured illustrations 
which often appear 1n scientific periodicals 

The total number of species collected amounts, accord- 
ing to Mr Bates, to about one thousand, but the Diptera, 
Leprdoptera-Heterocera, Hymenoptera (except the ants), 


and Arachnida have not been described, on account of 


the difficulty of finding anyone to work them up , and as 
the birds do not seem to have attracted much of Mr 
Whymper's attention, and fishes ate almost wanting in 
the higher mountain streams, the greater part of the book 
15 taken up by descriptions of the Coleoptera by Messrs 
Bates, Sharp, Gorham, Olliff, and others Messrs God- 
man and Salvin have written a chapter on the butter flies, 
but of these very few occur at elevations of 10,000 feet 
and upwards, and only two Satyridz, two species of 
Lycena, two Piaris, and two Colas, were taken at or 
above 12,000 feet [his 1s a strong proof of the poverty 
of the high. Andes in endemic forms, as compared with 
he high Alps of Europe and Asia, where, notwithstanding 
the severity of the climate, a large number of species are 
found at elevations which, when allowance has been made 
for the latitude, are nyich higher than these This may 
be accounged for to some extent hy the weather, which 
* appears to be, in the high Andes df Ecuador, very wet 
*ind windyeduring the whole year It 1s farther explained 
by the late Mr Bates in the fellowing ‘remarks, taken 
from She igtroduction, which he has contributed to the 


volume — . * 

* «It seems to me a fair deduction from the facts here 

set forth that no distinct traces of a gugration duiing the 
e IWetime oMexisting species, fjom north to south or vce 

verségalong the Andes have as yet been discovered, or 

aie now likely tob discovered — It does not follow, how- 

ever, that tef Darwinian exptapatian of Me peculiar dis- 


tribution qf sfeciessand gewera on mountains in the trêp 


. $ 
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e. 
things in the New World is fhobably*dud to the existence 
of some obstacle to free migratipn, as far as regards m! 
sects, between noith and soyth, both duryng and since 
the Glacial epoci? The problem, like most others relat- 
ing to geographical distribution, 1s a complicated one, 
but there are one*oi two considewations, likely, fb. be 
overlooked, which may tend to its solton One is the 
great altitude at which the vigorous denizens of the 
teeming tropical lowlands flourfsh on the slopes of the 
Andes Mr Whymper found, fom example, species of 
many of the geneia of Longicorn Coleoptera characteris- 
tic of the lowland forests at altitudes of 9000 and 10,000 
feet, and Kirsch has recorded numerus species of Lam- 
pyride, Lyade, amd othe: families belonging equally to 
tropical American foiest genera, as met with by Reiss 
and Stubel in Colombia and Ecuador at 12,000 feet In 
Ecuador all the warm moisture brought by the eastern 
trade-winds is not intercepted gven now by the wall of 
the Andes, and wherever that falls, in the depressions, 
conditions of climate and vegetation will Me created suit- 
able to these encroaching tropical forms If we add to 
this the barregness and generally unfavourable conditiong 
of the zone above those altitudes, there can fle little won- 
der that temperate forms have not freely passed along the 
Andes Another consideration is that there may have 
been a breach of continuity of the land in Glacial times, 
at the Isthmus of Panama, sufficient to prevent free mi- 
gration It may, furthe1, be legitimate to speculate on 
the possibility of the Andes being lower in the tropical 
zone during the Glacial epoch A few hundred feet lower 
than the present altitude, combined with the copious 
warm rains which must have accompanied the age of ice, 
would present conditions undoubtedly favourable to the 
spread of tropical forms over the whole area which would 
successfully eresist. the invasion of high northein or 
southern species The main prmciple in distribution: 
however, 1s that forms sooner or later, and 1n proportion 
to their intrinsic and extrinsic facilities of dissemination, 
will ind their way all ove: the world to wherever the 
conditions organic and organic are favourable to their 
acquiring a footing That these facilities are possessed 
in a higher degree by plants than insects and some other 
groups of animals may be a sufficient explanation of the 
fact that so many speciesof plants have surmounted the 
obstacles to their passage from north to south during the 
last Glacial epoch, while few or no insects have dene so 
The more distant, or generic, 1elationship between the 
insects of Chih and thosé of the north temperate zone 
can only be explained on the assumption of a migration 
at some epoch far more remote than the last Glacial 
epoch ” e. 

Mr Whymper’s book as ag hole.is aeremaikable ex- 
ample of his talent as an explorer, a mountain clineber, 
and an accurate observer both of physical, geographical, 
and natural history phenomena, and though we have 
waited eleven years for its appearance,mothing has been 
lost and much has been gained by this delay, and his 
book willtake ragk among the very best works of scien- 
tific fravel which have ever been written 

. f H J. ELWES 
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* THE HISTORY OF EPIDEMICS 


. 

A History of Epidenuts zt Great Britain Jrom AD 664 
to the Extinction of Plague By Charles Creighton, 
MA,MD (Cantbridge University Press, 1891 ) 

"ee eask undertaken by Dı “Charles Creighton in 

writing, d history of epidemics fn Britain from 

864 (the year ef fhe first pestilence recorded by an 

authority that can be regarded as contemporary) to the 

. ° 2 e 
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June 16, 9892] . V4 ees 
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Scribed, but sw sMould bg pointed out that the pen- 
dulum in which the gyn itself ıs mounted gives very 
untrustworthy records, as fhe effect of the blast of the 
powder and of the air “dragged along"with it 1s so very 
greas The Ballistic Pendulum ıs spill useful for deter- 
mining the velocity Sf small-arm bullets, buf for artillery 
purposes the electrie chronograph has completely sup- 
planted it. ° 

Chapter IV. discusges Motion ın Two Dimensions, and 
is perhaps the most generally important and interesting 
chapter in the book, eA complete dynamical terminology 
1s still a degideratum, and many new words must be 
coined , for, as De Morggn remarks, “ We cannot wait 
for words, because Cicero did not know the Differen- 
tia] Calculus (or Dynamics)" At the same time ıt is 
a pity that the old woed zs Viva, meaning M^, was 
not allowed $o drop, to be replaced by Kzwetsc Energy, 
for }Mv? Vis mortuos forgotten as the name for Work, 
gnd ws viva, as the other manifestation of energy, should 
go too 

The dot notation of Fluxions has been intioduced in 
places this, though easy to write, 1s difficult to print; and 





1s Inconvenient sometimes with tall letters, while others, 


hike z and 7, are already in their “ dotage " 

Dr Routh would, in our opinion, make the working of 
the illustrative examples more clear, if he always followed 
the fundamental principle of taking moments about the 
centre of gravity, as if it was a fixed point very few 
students can be trusted to apply the principleto moments 
about any other moving point, and the equatigns of relative 

*motion on p 178 are Wetter kept out of sight of all but 
a select few 

Dr Besant’s treatment of questions on Initial Motion 
1S in Our opinion simpler of application and quite as 
rigorous as that given in § 199 

A very good collection of illustrative examples com- 
pletes this chapter, but we miss the extension of the 
próblem of the motion of a @ylinder rolling down an 
inching to the case of a wheeled carriage or of a railway 
train, when the rotary mertia of the wheels 1s taken into 
account, including the deteunination of the proper 
position of the coupling chats and buffers, also the 
investigation of the stresses in the intenor of a swinging 
body hike a shep,fot only in causing cargo to saift, but 
also in its physiological Bearing on sed*sickness An 
ofdenary swing is useless as an antidote to sea-sick- 
ness, as the seat 1s close to the centre of oscillation To 
feel the disturbing effect wé must mount up above the axis 
of revolution , and to the deck and up the mast of a ship 

As interesting applications, We "ay mention the dyna- 
mics of bilhards, $$ 179-98, and of tha quintaig 1a $2178 

After Chapter IV the author ‘launches off m® dyna- 
mics 1n spage, and now the difficulty of the.su»ject is 
more than doubled e. . 

Chapter VII, on Energy (or Vis Viva, eas De Royth 
still prefers to call 1t), precedes in importance and "idea | 
the Chapter VI ,on Momentum, ànd might well change 
place The 1deaeof energy as 3Wv'[g very soon received 
a name for its unit in the /oo£-fouziff, but the correspond- 
ing name for the mamentum, Wz/g, of second pound 1S 
as yet hardly known* , e . 

In this chapter the Principles of Dynamifal Simihtudg 
are discussed In Geometry the Principle of Similitude 
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asserts that a theorem 1s true whatever the scale on which 
1t 1s drawn , but in Dynamics the principle 1s nfuch mere 
complicated, and great care 1s required in arguing 
from the performance of a model or of a machine to one 
to be constructed to a larger scale e subject 1s one 
of great importance at the present time in the discussion 
of the design of steamers intended to reduce the time of 
passage across the Atlantic to something under six days , 
and the statement of the laws to be applied as affecting 
steamers, first clearly laid down by Mr Froude, might 
well find explanation and illustration at this point 

The impact of two rough elastic ellipsoids æ treated in 
§§ 315, &c, by a mathematical zour de force, but the 
expression er/fecily rough is never met with outside a 
Cambiidge mathematical treatise What would be the 
state of things, for instance, between two bodies in con- 
tact, one perfectly rough and the other perfectly smooth ? 
When we wish to produce this so-called perfect rough- 
ness between two bodies, we cut teeth on them, to engage 
together, and 1n railway travelling the perfect smooth- 
ness of the road due to the employment of wheels must 
be capable of beimg turned into roughness by the appli- 
cation of the breaks, the continuous breaks now fitted 
to express trains have enabled a higher average speed to 
be maintained 

The General Equations of Motion of Lagrange and 
Hamilton, discussed in Chapter VIII, are not to be 
employed by any but very advanced students the for- 
mation of these equations and the conversion of one 
form into the other constituting difficult and refined 
applications of the Change of the Variables 

In the case where some of the co-ordinates are absent, 
this part of the subject has received valuable develop- 
ment from Dr Routh, by means of a principle now 
called the Ignoration of Co-ordinates 

The volume concludes with an investigation. of the 
Small Oscillations of a System, important as a Stabihty 
Test, in such problems the author expresses the result 
very concisely by means of the length of the simple 
equivalent pendulum which synchronizes with the oscil- 
lations An interesting problem to discuss 1s the theory 
of Mr Yarrow’s Vibrometer, employed for measuring the 
vertical vibrations of his torpedo-boats a platform 
suspended by springs 1s found to pirfseive a constant 
level, 1f the free period of the vertical oscillations of the 
platform is incommensurable with the period of the 
vibrations of the boat s 

It 1s difficult to know where to stop in writihg of 
treatises suclf as these two of Dr Routh, so full of 
detail and interest , andethe two tfeatises together would 
provide nearly a year’s work for an industrioffs student, , 
who would thereby derive a thoroughly sourld and com, 
plete knowledge of the gubjects * e 
A G GREÉNHULL 
e e 


uum us = A 
COLLECTIONS FROM THE ANDES . 
Supplementary Appendix to Travels amongst the Great 
Andes of the Equator ByEdwarf Whympef? (London 
John Murray, 18917 e . 
THOU any gawellers uf pew or htife-kn8wn re- 
«7° gipns, who are nof Ratygalists, have be&n in the 
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parent has*indeed shown how a classification of minerals 
according to their mode of occurrence may be employed 
evgn in a systematic tfeatise; but Dr. Hatch's more 
humble attempt i$ not open to the criticism to which 
an ambitious work on the same lines would obviously be 
liable. It is clearthat in a book of this kind there is not 
much {ope for originality of treatment, but Dr. Hatch | 
has admirably united brevity and clearness in his treat- 
ment of the crystallographical and physical characters of 
minerals. His method of giving the names and commonly 
employed reference letters to the crystal-combinations 
which he figures is well adapted to prepare the student 
for consultif larger treatises on the subject. So, too, 
the reference to the use of symbols, though it must evi- 
dently be very slight in a work of the dimensions of that 
before us, is eminently judidious. A short table of 
symbols of the chief forms belonging to each system, 
according to Miller and Naumann,will enable the beginner , 
to recognize the meaning of all the very commonly occur- 
ring combinations ; and it is clearly inexpedient to attempt 
more than this in such a very elementary work. We can 
confidently recommend the book as an excellent sum- 
mary of mineralogical science, adapted to the wants of | 
the geological student ; and we believe the perusal of this 
small work may even be of advantage to those who 
desire to enter upon the more sysfematic study of the 
science of mineralogy. SMS. 


To the Snows of Tibet through China. By A. E. 
Pratt, F.R.G.S. (London: Longmans, Green, and 
Co., 1892.) | 

THE author of this book says in the preface that he 

has done his best “to withstand the temptation to | 

generalize from limited experience, to which travellers in 

China seem peculiarly liable.” Yet in his last sentence | 

he expressesthe opinion that several incidents he has 

mentioned “ will show what a credulous and cowardly 
race the Chinese are." It ought surely to have occurred 
to him, when he set down this harsh and rather foolish 
judgment, that it was a striking example of the kind of | 
generalization which he had wished to avoid. Fortu- | 
nately the statement, although it seems to convey Mr. 

Pratt's final impression of the Chinese people, does not | 

represent the general character of his work, in which 

scientific readers will find a good deal to interest them. | 

He went to China in 1887 for the purpose of studying 

the natural history of the country, and remained until | 

1890, fixing his head-quarters at Ichang, a town on the 

left bank of the Yang-tze-Kiang, *i110 miles from its 

mouth. He crossed the frontier of Tibet, and at Ta- 
tsien-lu met Mr. Rogkhill, whose excellent account of 
travels in Tibet we lately reviewed. Mr. Pratt worked 
hard in the various regions he visited, and collected 
many valuable specimens in several departments of 
naturabhistory. He has not a very bright or attractive 
style, but many of his facts are themselves sq interesting, 
and his enthusiasm aga collector is so keen and per- 
sistent, that. there are few passf&es which his readers 
will desire t$ skip. In an appendix,"ISr. Albert Günther 
jves a list ofthe species of septiles and fishes brought 

* Mr. Pratt from the Vpper Yang-tze-Kiang and the 

—— Sge-chuen, with a descriptiorfof the new specie’. 
heree«re also lists of ebirds and €f Lepidoptera. 

^ 











LETTERS TO THE EDITOR. 

[The Editor does not hold himself respOrmibte or opinions ex- 

e eM 9, kis corrBpondent, Neither ad he undertake 
to geturn, or to®correspond with*the writers of, rejected 
mangscrifgs intenffed for, this or any other e of NATURE. 

- No moticegh takin of qnonynfys Pownuniions.] à 
Absolute “Electrome®? for Leceure Purposes, e 

I THOUGH? it*afight be welcom§ to some of your reagers"to be 

*made agquaintd with the following simple qnd cheap instrue 
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ments which I have now used for some years with advantage in * 
lectures, and also for many scjentific purposg. They are 
electrometers, whiclf are divid directly into volg. The 
needle, which is made of aluminium, moves about a horizontal 
axis of hard steel, and & repelled from the vertical brass pce 
connected withe the knob above. The instefhents have the 
advantage that théy are much easier of manipulation than the 
gold-leaf electroscope, while the sens@bility is nearly the same, 
and fully suffices for all lecture purposes. Potentials are read 
off directly in volts, so that the measur@ments in the experi- 
ments on electrostatics and electrodynamics cangall be referred 
to the same unit, whereby the conceptiog of the student gains 
in distinctness, and the lecture in simplicify. I» consequence 
of the specially carefid workmanship, the needle adjusts itself 
quickly and with certainty, so that readings may be made to 
about 10 volts. The back and front consist of glass disks 
I mm. thick, each of which covers a plate of zinc of the same 
size, out of which are cut two equal opposite slits, i d 
which the position of the needle on thé brass scale is read off. 
The readings of the instrument are only corres when these 
plates are in position. . 

When the instrument is used in the lecture, the two plates are 
taken away, and the back glass plate covered with gssue paper, e 





illuminated from behind. The deftections 
room for more than a hundred 


the instrument bei 
are then easily visible in a 
students. e 
The method of graduation eof these instruments I have 
described in full in Wiedemann’s Annalen, vol. xliv., 1891, p. 
771. "They can be procured from the Univesity mechanician 
here, Herr Albreght, in three different sizes, 0-1500, 0-4000, 
and o-10,000 volts. The first ofghese is the @ubstitute for a 
gold-leaf electroscope. Herr Albrecht also makes the instsu- 
ments for technical purposes, F. BRAUN. 
Physical Laboratory, Tübingen, May 28. 


Satfrn*s Rings. 


Tug writer of the ** Astronomical Column,” in your number 
of Jung €, directs &ttenti®n to some observations of M. 
Bigourdan or certain, peculiarities in the appearance of the 
following arm of Saturn's Rings observed by him &n May 21. 
He mentiorfs ip particular a protuberance situated near Cassini's 
division. , This, J think, is easily accounted for in a quite 
différeet manner. At gh. 6m. p.m., according to Marth's 
epleemeris, two satgllites, Enceladus and Tetbys, were in con- 
junction gvitifthe east end’ of the ring. They were going in 
apparentgy opposite directions, E away from Saturn. 
Their conjunctions with the middle of the Cassini divisien 
would, I find, tgke place at 8h. 36m. p.m. for Tethys, and at 
gh. 36m. a.m. for Enceladus. Both*satellites would be so 
closeeto the ring @s to appear € fsom it. Tethys, 
moving in an orbit ingined as muc “as 65' to the plane of the 


rings, might easily e half ge in appearance upon the 
cile boagaky of the ri y The following remarks are 
from my observgtion-book of date May 21:— g 
. 
. 
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extinction of plague is ‘one of enormous difficulty. 
The materials*for such à history must be sought for high 
and low, chance allusibns in private lêtters or municipal 
records will supply links in the chain of evidence for 
whichethe writings 8f the medical authorities of the time 
may be searched in vain, if indeed there ‘be any medical 
authorities ; and Dr. Creighton found that for his purposes 
* medical books proper are hardly available . . . until the 
end of the Elizgbethan period, . . . and do not begin to be 
really important... ugtil shortly before the date at which” 
his present I@bours end. When such evidence as can 
be found has been found and sifted, there still remains 
the most intricate problem of all—that of tracing the 
epidemics recorded to their origin, accounting for their 
spread, and in some «ases explaining why a country 
should in mpdern times be spared diseases. which 
scourged it in the Middle Ages. 

No better illustration of these difficulties could be found 
than is supplied by chapter ii., “Leprosy in Mediæval 
Britain." The first point that Dr. Creighton hasto make 
clear is that all the so-called lepers were not really lepers. 
In extreme cases the word “leprosus” may have been 
used simply as meaning “beggar or common tramp” ; 
elsewhere it may have been applied to victims of syphilis, 
lupus, and so forth. For the sufferers special provision 
was no doubt made, on a scale due in part to a morbid or 
mistaken religious sentiment; but examination of the 
charters and other decuments relating to these charities 
suggests that, of the supposed foundations foy lepers, some 

-were merely refuges fer sick and infirm poor, in others 
provision was made for three or four times as many non- 
leprous as leprous inmates, while from others, towards the 
end of the thirteenth century, the lepers were disappear- 
ing or getting displaced. Finally, the author concludes 
that the prevalence of true leprosy at any timein England 
was probably not so great as in the worst provinces of 
India at the present day ; but, however justifiable scepti- 
cism as to its supposed ravages may be, that the disease 
really id prevail can hardly be doubted, and the reasons 
for doubt are lessened, if a vega causa for its presence 
can be found. Such a veragemusa, compatible with its 
subsequent disappearance, may be discovered, not in 
“importation,g eg. by Crusaders—a suggestion Dr. 
Creighton does pot consider worth thinking about—but in 
the gtaple diet of the times, semi- putrid or toxic character 
of animal food combining with other depressing influences 
to give rise to leprosy, just is a similar character ef bread 
or porridge givesgise to pellagra. 

We have. given. the argumehts* of this chapter some- 
what in detail, because the criticism which obvigusly 
applies to them, applies elsewhe:t. CBnsidering *he un- 
certainty which surrounds the facts, i$ is clear that the 
traditions of the leprosy of thespast cannot very materially 
assist, though they may be explained by, the study of 
modern leprosy. Similarly, in the case of the glagite, to 
which naturally Ir. Creighton des*otes mtich ef his book, 
to say nothing'ef that old' question, the valuegof the 
eviflence of the Bills of Mortality, ehe inquirer is met at 
once by the great diffigulty of knowing whene“the plague” 
which is spoken gf aseinvading out-of-the-yay pl&ces really 
was the genuine plague*-a point of ital importance, as 
soon as any etiological questiogs are raifed, and we may 


n ; £ as “sores and veinstone “salts angeother- useful 
here observeæthat Dr. Creighton writes :— ° minerals” and “gems or” precious stones@ De Lap- e 
. D . - 
- NO. I 181, VOL. 46° s . S4 . - 
. . c ee . e e 
a e s’ é e ® . oe x . e. 
s . * e @e M oe 





| 
| 





| 
gus but cqnvenient exeuping of. Aher minerals 


. 

* In concluding the career of the sweat ih Eifeland, ye 
may pass from it with the remark that it did not cease until 
other forms of pestilential fever wese ready to take its place. 
The same explanation remains to be given of the tot&l 
djsappearance of the plague from England after 1666: it 
was superseded by pestilential contagious fever, a disease 
which was its congener, and had been establishinggitself 
more and more steadily from year to year as the con- 
ditions of living in the towns were passing more and more © 
from the medizval type to the modern.” ue 


1t would be impossible here to enter into the merits or : 


the reverse of all Dr. Creighton’s explanationgof the facts 
he records. In the chapter on small-pox, which is likely 


to be the one first consulted, we find a passage which ~ 


disarms criticism : “ It habeen the fate of small-pox as 
an epidemiological subject to be invested with bigotry and 
intolerance." Yellow fever has as yet hardly sunk to that 
deplorable level ; and as Dr. Creighton’s theory appears 
to be that “ the dysenteric matters of the negroes" carried 
on the slave ships * had themselves in turn bred an infec- 
tion of yellow fever for the whites," it may be asked . 
whether the alleged protection of Africans of pure blood 
from the infection of yellow fever “in all circumstances 
ashore or afloat,... not by acclimatization but by some: : 
strange privilege of their race,” is either supported by all. 
recent authorities, or not capable of the explanation that. 


in infancy they may pass through some disease too slight —.— 


to be recognized as yellow fever, but which serves to 
confer immunity. 


The general impression left upon the mind by this x 


history is that it would have been a wise policy to make <- 
two books instead of one out of the materials collected 


—in one simply to bring together such facts as Dr. - 


Creighton industry has gleaned from the authorities, 
and in the other to enter upon the questions of etiology, - 
which are bound to give rise to interminable discussion. 
Besides those we have mentioned, gaol fevers, in- 
fluenzas, * the French pox," and scurvy in early voyages, 
are the principal diseases treated of in this volume. 
dealing with influenza Dr. Creighton draws attention to 
the relation in point of time between the outbreaks inthe 
latter half of the sixteenth century and great epidemics - 


e. di » 2 
of plague, and a somewhat similar relation between fever. 


Inn 


and influenza and exceptional climatic tonditions in the. 


years 1657-59. 





OUR BOOK SHELF. E 
Mineralogy. By Frederick H. Hatch, Ph.D., F'G.S., - 
of the Gedlogical Survey of England and. Wales. 
(London; Whittaker and Co., 1892.) : 


Dr. Harc has fgMowed up the publicatfon of his , : 


excellent “ Introduction to ghe Study of Petrology,” re- 
cently noticed, in these pages by a littles book on® 
mfneralogy, which will we think, be of edtial gervice to 
students. He has recoggized the fact that for one person 
who desires to ente upon a “systemati@ study* of 


mineralogy, regarded as aenatural-history science, there. 
are twenty who need only stich an amount of mineralogi-* | : 


cal information as’wiglenable them to profitably commence 
the study of geology. We think, thtrefore, th? the prow. 


minent®place given t&* the felspars, te pyroxeneg, the - 


amphiboles, thymicas, and similar cofipon wek-frming 
species in this work, ie uljyejustified ; and nBeless so the 
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x 13 m d M Ta oer of E Exe ansa Carnivorous Caterpillars s s 
near its end y probably due fo Tethys and Enceladus being on 
opposite,sides of it near fts east end — 9lf 22m The east ansa EVERY experienced breeder of Lepidoptera knows to his, or 


Seemed a little longor than the west, perhaps due to Tethys Bee oe es Teeny caret nila are either hapitually, or casualty, 
nov owing it one was seen closéto the east end " o 

With the oth ebservations and remarks of M Bigourdan I e hints on d subject dm OR m Dr Kmaggs “Lepi 
qute agree The stmughtening of the northern edge of both p (Gurney and Jackson). 


* 
ansæ has frequently beew noticed by me both before and after Lewisham, June 13 R MCLACHLAN. 
May 20, So lately as June 3 both ansæ seemed broadest at a T 
distance of three-fifth of their length from the ball, and the The Cuckoo in the East 


following ansa gvas almost detached from the ball, partly by the Ix May 1887 I wrote to you that I had heard the cuckoo at 
shadow thrown by te ball on it, and partly by the more fuss oars This year, d coming up here, I heard ET at 
elevated parteof the middle ring concealing all within it m | Donera (about 2000 feet) and at Mamul (4000 t) I have 
the neighbourhood of the ball ° A FREEMAN been here five days and have not heard it at all There has 
Murston Rectory, Sittinglsourne, June 6 been a deficiency of rain here, and it has been unusually hot 
Both notes were very clear apd distinct, 
Dalhousie, May 22 F C CoNSTABLE 


* Aurora 





THE NEW LONDON UNIVERSITY. 


WE have received for publication from the Associa- 

tion for Promoting a Professorial University for 
London the following proposals, adopted by the Associa- 
tion at a meeting held on Tuesday last — 

(1) It 1s desirable that there should, if possible, be one 
University in London S 

(2) The objects of the University should be to o1ganize 
and improve higher education and also to promote the 
advancement of science and learning 

It 1s desirable that the University be constituted on the 
following hnes — 

(3) Subject to Clauses (9) and (12) the University to be 
governed by a Senate which shall ultimately consist of the 
Professors and a certain number of Crown nominees 

(4) The Professors to be nominated in the first instance 
by some independent authority, such as the Crown or the 
Commission contemplated in Clause (14), afterwards in 
such manner as the Senate may determine 

(5) The University to have power to absorb institutions 
of academic rank in London, which may be willing to be 
absorbed, due provision being made for protecting the 
interests of the teachers in such institutions, and for pre- 
serving the character of special trust-funds 

(6) The University to have the power of appointing 
Readers and Lecturers, either to supplement the teaching 
of the Professors, or to deliver graduation or other courses 
of lectures within the metropolitan area at such places as 
may be determined by the Senate? 

(7) The University,to have power to grant degrees and 
to institute. degree examinations These examinations 
may, 1f found necessary, be different for those who have 
followed prescribed courses and fow those who have not 
Each Professor of the University to be er offic;zo an 
Examiner 1n the subject of his chair, but not necessaril 
to take part in every examination in that subject. Examin- 
ers, who shall not be Professors in the University, to be 
appointed by the Senate to take part in all degree examina- 
tions e . 

(8) The Professoys, Readers, Lecturers,gand other 
Teachers of the Uhiversity to be grouped 1gto Facultiese 
which shall have such corSultative and admunistratiy 
powers as shail be determined By the Senate 

1 This side of the University work would probably include®eaching of the 


THE aurorfof May 18 was seen here I first noticed ıt at 
irpm (Dublin time)*and watched it until 1 am, though I 
did not see either the beginning or the ending It extended 

* from west-rrth-west to north-north-east, aftd had a general 
altitude of 30°, though occasional streamers reached beyond 
Polaris It was modeiately bight, but certainly not brilliant, 
and showed no colour About 12 o'clock horizontal stieamers 
began to show themselves like electuc search-lights, and con- 
tinued for some time, their appearance being accompanied by a 
lengthening upwards of the radial streamers The air was 
shghtly hazy, and there was much stratus about, with detached 
masses of cumulo-stratus coming up fromthe west Wind-force 
3 of Beaufort's scale, barometer 30 05, stationary 

JAMES PORTER 
Crawford Observatory, Queen's College, Cork, May 31 


e 
š The Atomic Weight of Oxygen 


I NOTICE that Lord Rayleigh gives the following summary of 
results on the atomic weight of oxygen — 


Dumas 1842 15 96 

Regnault 1845 IS 96 

Rayleigh 1889 15 89 

55 1892 15 882 
showing the remarkable fact that the atomic weight has been 
steadily decreasing for the last fifty years I would suggest, as 
the gxplanation of this, that the increased population of the 
world, together with the great consumption of coal, have 
caused great wear and tear of these atoms, so that they are now 
mostly deficient in weight It would seem, in fact, desirable 
that a Congress of chemists sRould be called to consider the 
question of providing for the renovation of the oxygen sitpply, 
and issuing tgustevorthy atoms of the standard weight, 16, as 
sealed patterns . 
à e ROBT LEHFELDT 

irth College, Sheffield, June 3 





eThe Nitric Organisms 


I AM most reluctant to occupy any of your space wgth a claim 
to prigrity A statement made on p 137 ef your last se can 
hardly, however, be allowed to pas? without notice Or P F 
Franklandsstates ın his lecture at the Royal Inst®ution that the 
possibility of the existence of a nitric organism. was foreshadowed 
by himself, and that this hypotlfesis has recently pesh confirmed 


by Winogradsky He then describes the method ajlopted by | gollowing kinds — e | . e 
Winogradsky for separating the nitric fiom the nitrous *organ- é (a) Teachıng, conducted ya the University Buildings, Supplementary to 
ism, and the chengical properties of the former The fact ehat | that of the Professors ° 


(B) Courses of instruction of a special or advanced character recognizgd 


the existence of a nitric orgapism was proved 1h the first n- by the University, ¢ g of the type given by the German /7zvat-Docenten 
stance by mysel ,@ts separation from the nitrous organisne effected, (c) Teaching of a mor@oe less academic character conducted by lecturers 
appointed by the University at Institutions wd Colleges, t$ objects Srghe 


afd its chemical behaviour studied, before any publication on 
^ h letdi ab: t the U t desir- 
the subject by Winogradsky, 1s exzirely omitted! Franklang’s sanding of which rencer complet@absorption inġp the University undesir 


statement of the case fs the more remarkable as Winogradsky (d) Lectures at oe local centres of the fre, lnowg as tg Caiversity 
e 


Extension ” lect i€s * 
frankly admits im be Papg! thationr results ware nearly thse ane, de) Courses of lectures of occrgional lectufes by memberSo$ the University 


ENCORE Md ee LL 


and that his were published subsequently to mp own e. staff, qj @y other persogs reccgnizedebep the Universi, for which a con- 
e Re WARINGION 4| vemept centre might with the co-operation of the Cogporation of London » 
Harpenden, June 1o e and of they Mercers' Company, beffound at GreshamCóllegt P 
NO *1181, VOL 44] . . a . . .* * 
x : ce . * e. 
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®©) The Body of Graduates ın Convocation assembled 
to have the power of appealing to the Pirvy Council, but 
te have no veto upon the action of the Senate The Chair- 
man of Convocation to be ev officio a member of the Senate 

The Medical Schools will probably require special 
treatment Though they might advantageously hand 
over tħe teaching of pure science to the University, each 
school might retain control over its own teaching of 
medicine and surgery and over the funds devoted 
thereto 

(10) The Medical Faculty to consist of representatives 
elected by {he Teachers in recognized London Medical 
Schools 

(11) The recognized Medical Schools to be determined 
in the first instance by the Gommussion referred to in 
Clause (14) but afterwards from time to time by the 
Senate, subject to appeal to the Privy Council 

(12) A certain number of the members of the Medical 
Faculty to be nominated University Professors in accord- 
ance with the provisions of Clause (4) The number 
of Medical Professors on the Senate not to exceed one- 
fourth of the total number of University Professors on 
the Senate 

(13) A teacher of pure science in a recognized Medical 
School to become a Member of the Faculty of Science, 
whenever the appointment to hfs post is entrusted 
permanently or fro hac wece to the Senate of the 
University 

(14) To facilitate in the first instance the organization 
of the University, it 1s suggested that a small and inde- 
pendent Commission of legal and educational authorities 
be appointed by Act of Parliament with full powers— 

(æ) To investigate and determine upon the claims of 
institutions wishing to be absorbed under Clause 5 

(6) To arrange for the proper disposal of the trust- 
funds of those institutions which may be absorbed, and 
to determine the conditions under which their property 
shall be vested in the Governing Body of the University. 

(c) To arbitrate on all matters concerning the interests 
of existing teachers as affected by the action of Clause 
(5), and 

(d) Generally to make such arrangements as may be 
necessary for the establishment of the University on the 
foregoing lines 


We are requested to add that the names of those de- 
sirous of supporting the Association will be received by 
any member of the Executive Committee, or may be 
sent directly to the Secretary (Prof Karl Pearson, Christ- 
church Cottage, Mampstead, N W) The Association 
already numbers gome seventy members, includ- 
ing ProfseH E Armstrong, FRS, W. E Ayrton, 
FRS,F O Bower, FRS, O Henna, FRS, E 
Frankland, FR S, E Ray Lankester, FR S, F Max 
Muller, O J Lodge, FR S, Norman Lockyer, FRS, 
W J Russell, FR S, W A Tilden, FR S,H Marshall 
Ward, FRS, Principals H R, Reichel, W. M Hicks, 
FRS,anqC Lloyd Morgan, b&sides many other names 
eequally well known in literature, s&ence, and art A 
@mplete ligt will shortly be sued 


« 
SUBDIBISIONS IN ARCHEAN HISTORY? è 


I Subdivisions based Yn Kinds of Rocks 


W ERNER’'S idea that kinds of roeks ana grade of 

` crygtallization fford a basis fér the chronological 

subdivision of crygtalline rocks 1s gore or less apparent 

m nedtiy all attempts that have since been made to lay 
. . 


o . e . 
1 This Comp@tee at prese consist of, theollowing —F V Dickyns, 
G Carey Foster, R S Heath, gfRay Lankester, Karl Peargon, HYE 
Roscoe, A W* Rucker, T E Thorpe, W C Unfin, W I R Won . 
? Reprinted fon? tHe June number of$he Arwerzcan Journal of Stience, 
* rom advance shgets forwarded by the &uthor ‘Lhe paper is9to be con- 
tinued the 2172677087: fous nat of Serene e e 
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down the general subdivisions of Árchzean serranes The 
“fundamental gneiss” has gone ,to the bostom and the 
thinner schists to the top There is a degree ef truth 
in the idea But the assumptions are so great that 
at the present time little reason existsffor ie earnestness 
sometimes shown by advocates of such Systems The 
idea has little to sustain 1t in the known facts of geology 
The following are sufficient to decide the question 

According to the thorough petrolagical and geólogical 
study of the rocks of the Bernardston region by Prof B. 
K Emerson 1—a 1egion in the Congecticut valley, in the 
towns chiefly of Bernardston, Massachusettsyand Vernon, 
Vermont—there art the following rocks granite, largely 
feldspathic , dioryte, so like infrusive dioryte that 1t had 
been pronounced trap, quaitz-dioryte , gramitoid gneiss 
faintly foliated with biotite and passing into the granite , 
hornblende schist , quartzyte , quartzyte prophyritic with 
feldspar crystals, staurolitic and garnetyferous mica 
schist , hydromica schist , argillyte, massive magnetite, 
making a bed of magnetite rock, along with coarsely 
crystalline limestone and quartzytic limestongcontaining 
Crinoids, Corals, and Brachiopods all together making 
one series of rocks of later Devonian age My own ob- 
servations 1n the region confirm the conclusions of Prof 
Emerson Such facts prove, moreover, that “ massive” 
as applied to crystalline rocks does not signify zgneous. 
The granite ıs not eruptive granite, but part of a stratum 
which 1s elsewhere quartzyte, the quartzyte graduating 
into granite , the latter was never in fusion 

Again on the borders of New England and New 
York there are schists of all gradations from massive 
Cambrian gneiss to Cambrian and Hudson River hydro- 
mica schist and argillyte, the age fixed by fossils Becker 
reports similaf facts from the Cretaceous of Cahfornia 
Such observations, and others on rècord, make it hazar-. * 
dous to pronounce any gneiss in an Archzean area 
“fundamental gneiss,” or any associated slaty schist the 
younger of the two It may be true, but ıt may not be 
It is probable that the thin-bedded schists are absent 
from the older Archzean, but not that the thick-bedded 
and massive are absent from the later Archzean 


The little chronological value of kinds of crystalline 
rocks in the later Archzean comes out to view still more 
stiongly if we consider with some detail the lengtl# and 
conditions of Archean time 

The earth must have conted many milhons of years 
from the first existence ofea solid exterior, when the 
temperature was above 2500? F , to the time, when, at 
a temperature below 1000? F —probably pear 500° F, 
supposing the atmospheric pressure to have then been 
that of 50 atmospheres—the @ndeneatio? of the waters 
of the dense aerial envelope had made such progr&ss 
that an ocean, moving in tides and currents, had taken 
its place on the surface? There were other millions 
afterward along the decline in temperatre to the 180° F. 
mark—180° F the méan*temperature of the ocean— 
whey, a€cording to observations on hving species, the 
existénge “of plants in éhe waters became, as regaids 
tempfrature, a possibility ,? and still other millions from 
the 180° E mark'to that of 120° F, or nearly, when 
marine axirgal life may posssbly have begun its existence. 
And singe cooling went on at a decreasing rate toward 
the end, time was also long from the 120° F mark to 
that of a mean oceaniq temperature of@90° F , or below 
it, wher Paleozoic life found econgenial cqnditions in the 
wate: * The mean temperature now 1s aBout 60° F 

! A description of the «“Bernardston Senes" of Metamorphic Upper 
Stee aioe ey Ben K Emerson, «dae (e Journal of Science, 1, 

2 To Mallet estimated, in view of the density of tbe atmosphere—over 
200 atmospheres t@the square inch—that thé first drops of water may have 
bæn condensed on the ed&th’s surface when the temperature was that of 
molten iron —Phil, Mag , January 1880 

3 They hive ngw in waters havirg a temperature of 2co? F Brewer, at 


Pluton Creek, ae heb 185°, W H Weed, Yellowstor Park More- 
over germs o$ Bacilli have germinated after having been bled for an hour. 
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The ocean, sooner Q1 later after ts maugural, began the 
work of making permanent sediments, that 1s sediments 
that were not speedily*recrystallized , and these sediments, 
through the millions of years that followed, must have 
béen of all he end of great thickness 

The condi&ps became still more hke,tlee present after 
the introduction of life with the further decline of tem- 
perature Even befof its introduction, iron oxides, iron 
carbonate, calcium) carbonate, calcium-magnesium car- 
bonate, and calcium phosphate had probably commenced 
to form, foi*the atmosphere, although it had lost the 
large: portign of 1@ Water-vapour, still contained, as writers 
on the *& primzval earth” have stated, the chief part of 
its carbonic acid, amounting to all that could be made 
from the carbon of the limestones, coal and carbonaceous 
products now in the world It hadalsoa great excess of oxy- 
gen—all that has since been shut up ın the rocks by oxida- 
tions And these most effectual of rock-destroying agents 
worked under a warm and dripping climate 

The amount of carbonic acid, according to published 
estimates, has been made equivalent in pressuie to 200 
atmosphefes, or 3000 pounds to the square inch 20018 
probably too high, but 50 atmospheres, which 1s also large, 
is perhaps no exaggeration Hence, the destruction of 
rocks by chemical methods must have been, as Dr Hunt 
and other writers have urged, a greatfeature of the time , 
and long before the introduction of living species, the 
temperature had so far declined that the making of sili- 
cates must have given way in part to the making of 
deposits of carbonates and oxides 

But with the existence of life in the warm waters, 
through the stil later millions of years, there should 
have been, as Weed’s study of the Yellowstone Park has 
iendered probable, abundant calcareous gecretions from 
the earhest plants, and, additions later, through the 


* earliest of animal life Great limestone formations should 


have resulted, and large deposits of iron. carbonate, and 
perhaps iron oxides, over. the bottom-sediments of shal- 
low inland or sea-border flats, besides carbonaceous 
shales that would afford graphite by metamorphism 

In fact, long before the Archzean closed, the conditions 
as to rock-making were much hke those that followed in 
the Paleozoic Surely, then,,all attempts to mark off the 
passing time by successions“ in /&zds of rocks must be 
futike Some varzeizes of the various kinds of rocks are 
probably Archzean only, but not all those of its later 
millions of years Even cryséalline and uncrystalline may 
not be a criterion of chrerfological value The beds of 
the Upper Archzean, under the conditions existing, may 
well, over some reg:ons, be uncrystalline still, and may 
include carlfonaceous shales that hold go this time their 
caibonaceousprodgcts Such uncrystalline beds may now 
e@ist over the Continental Interior , for the gieat Interior 
has generally escaped when metamorphic work was in 
progress on the Continerftal borders 

The amount gf carbonic acid 1s most readily estimated 
by first obtaining the probable amount foi all post- 
Archean sources, and then adding to this thet which 1s 
mdieated by Archzean terraneg The calculation 1s here 
given in detail that others may use ıt for degucfio&s from 
other estfmates . . 

For thé estimation theig aie the following data A 
cubic foot of pure limestone which ıs haff calcite and 
half dolomite and has the normal specific gravity $ 75, 
weighs 171 4 ponds , and this, allowing,for hth impusity, 
becomes 157 pounds and, corresponds to » pounds of 
carbonic acid’e A cubic foot is equal to an ineh-square 
@lumn 144 feet in height — Sincee72 1s half of 144, each 
foot of the column of such hmestone contams half a pound 
of carbonic acid Ifence a layer of thelimesténe one foot 
thick would gfve to she atmosphere, én ,decomposition, 


half a pound of carbonic acid fct egch square incle of 
se . 


surface, ° 
A foot layer of good bituminous coal Containing 80 
. 
NO. 1181, voL. 46] 5 ° 
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per cent of carbon, G1 5, will give to “the *itmosphere 

by oxidation 1 9 pounds of carbonic acid per square inch 

of surface e . : 

If the mean thickness of the limestone over the whole 
ecarth's surface, that of the oceans included, reckoned on 
a basis of p th impurity, is 1000 feet, the contained 
carbonic acid amounts according to the above?to 500 
pounds per square inch, or 34 atmospheres (of 14$ pounds), 
and if the mean thickness of the coal 1s one foot, the 
carbonic acid it could contribute would be 19 pounds 
per square inch Adding these amounts to the carbonic 
acid coiresponding to the carbon in the mineral oil and 
gas and other carbonaceous products of 9he rocks and 
organic life, supposing it to be six times that of the coal, 
the totalis 513 5 pounds, or 35 atmospheres The mean 
thickness of Archean cakium, magnesium, and iron car- 
bonates 1s not a fourth of that of post-Archean Estimat- 
ing the carbonic acid they contain and that corresponding 
to the graphite of the rocks at ten atmospheres, the whole 
amount becomes 45 atmospheres 

To bring the amount up to the estimate for early Archaean 

time of 200 atmospheres of carbonic acid, the mean 
thickness of the limestone for Archzean and post-Archzean 
time should be taken at nearly 6000 feet 
Part of the limestone of post-Archzan terranes was 
derived from the wear and solution of Archzan hme- 
stones, iron carbonate, &c , and hence all the 35 atmo- 
spheres to the square inch were not in the atmosphere 
at the commencement of the Paleozoic But if we 
reduce the 35 atmospheres, on this account, to 25 
atmospheres, 1t 1s still an enormous:amount beyond what 
' ordinary hfe, even aquatic life, will endure Reducing 
the estimated mean thickness for the limestone layer over 
the globe from 1000 to 500 feet would make the amount 
nearly one half less ! 

The making of carbonates early began the work of 
storing caibonic acid and purifying the atmosphere, and 
| the mtroduction of life increased the amount thus stored, 
| and added to it through the carbonaceous materials from 
‘living tissues contributed to the earthy deposits But 
| with all the reductions that can be explained, the excess 

is still very laige It has been proved by experiment 
that an excess also of oxygen diminishes the deleterious 
influence of carbonic acid on plants, and that if the 
amount of this gas 15 made equal to that of the oxygen in 
the present atmosphe:e, plants will still thrive How fai 


| this principle worked in early time cannot be known 
IH 


| 2 Subdrurstons based on Stratification 


The stratification in an Archean 1egion affords the only 
safe and right basis for subdivisiofis This method has 
| been used in the sepaiation of the Huronfan fiom the 
older Archean, and recently, with good success, by 
Irving and Van Hise in the study of the Penokge-Mar- 
guette region, or the Huronian belt of Wisconsin and 
Michigan The intimate relation of the beds in the series 
has been worked out amd then uficonformability with the 
lower rocks thus ascertained, besides the Stratification 
and constitution of the irgn-ore series w&hin the belt. 
This ıs the first step toward that complete «study whifh 
should be carried en throughout all Arch&an areas, how- 
ever “complex” The,distributiog of the rocks aad their 
apparent or real gtratigraphfc succession, wifether 
massive or schistose, theepositions of the planes of folia- 
tion or bedding, the uncdnformities ın superposition, afid 
those of mere fdultang, and all structural conditions, should 
be thoroughly investigat Costelation by hkenesseof e 
rock#has its value @ithin limited gfeas, but only after 


e e . 
A night estifffte 1s very ÆsiraBie If made fo? Nort[gA merica, it could 
net be far out of the way to assw@n@ it to be à mean for like asas of the other 
onting fts as regards thg limestone eBux withethe best pagsible result for 
fhe gontments, the oceanic area, three times that of rd continents, and out e 
of the reagh of investigation as tagdepths of bottom deposits, remains a large 


source of doubt ë * 
. . . 
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much quesflonitg? The work 1s easy 1n its methods, yet 
perplexmg because in North America the uplifts and 
flexures of different perioals have in general taken place 
1n"parallel directioms, so that unconformabilities are dıs- 
guised, especially when the two formations are neatly, 
alike m grade of metamorphism Follow along the over- 
lying tę places where 1ts metamorphism 1s of low grade, 
and there may be success 
There 1s a first point of special importance to be accom- 
plished by Archzean investigation The Huronian of the 
Penokee-Marquette region 1s partially metamorphic To 
the east, the iron ore, according to the describers, 1s 
mainly metamorphic magnetite and hematite, to the 
west, especially in the Penokee region, it ıs largely iron 
carbonate, or the ore in its original state Other facts 
show a diminishing grade of ntetamorphism to the west- 
ward In the Penokee distiict, the ore 1s underlain by a 
bed of *cherty hmestone," the chert of which, hke the 
interlaminated jasper of the iron ore bed, 1s regarded by 
Van Hise as probably of organic origin, like later chert 
It has among the overlying beds carbonaceous shales 
contaimng, according to Chamberlin, 40 per cent. of 
carbon, bearing thus evidence of very large organic car- 
bonaceous contributions when in process of formation 
The great beds of iron ore, the upward gradation east- 
ward in metamorphism, the relations in position to the 
admitted Archzan adjoining jt on the south, seem to 
prove the Huronian seues to be Upper Archean, as it 
has been generally regarded, but in a non-metamorphic 
and partially metamorphic condition The question 
thence arises Are the ore-bearing 10cks of the Archean 
of Eastern Canada, New York, New Jersey, and other 
parts of the Appalachian cham, Huronian m a state of 
Aigh-grade metamorphism? Are the chondroditic lme- 
stones, which, in some localities, occur in and with the 
ore, part of the Huronian formation? Does the eastern 
iron-bearing series rest unconformably on inferior 
Archean ? 
The Algonktanx (or Agnotozoic) beds belong either to 
the Archzean or to the Paleozoic 
The Archzan division of geological time is of the same 
category with the Paleozoic, Mesozoic, and Cenozoic, all 
are grand divisions based on the progress of life, and they 
include together ts complete ıange There is no room 
for another grand division between Archzean and 
Paleozoic any more than for one between Paleozoic and 
Mesozoic In contrast, the Algonkian division ıs not 
above the Cambrian ın grade, it being based on series of 
rocks Its true biological relations*are in doubt, because 
fossils representing the supposed hfe of the period are 
unknown, or imperfectly so The discovery in any rock 
so-called of Trilobites, Crustaceans, Mollusks, Brachio- 
pods, or Crinoids, whatever the species, would entitle 
such rocks to a place in the Paleozoic, and either within 
the Cambrian group or belowit Walcott has already 
1eported such fossils from the beds at the bottom of the 
Coloradocafion referred by him to the Algonkian—namely, 
1 As a prelimwary in the study of any such region, thousands of dips and 
gies of planes of foliation or bedding should Be taken (in imitati n of 
ercival's work @efore 1842, mentiongd in the note on p 440 of the last 
velume of the Aymerzcan Journal of Science), and all should be plotted on 
maps of large scalegby means of @mbols with affixed numbers recording the 
dips and strikes, for full comparison in thé final elaboration Even tht 
PenoheesMarduette region need» further investigation with a clinometer- 
compresn hand ei . e 
Before commefteing the study of any crystakyne rocks, models of flexures 
should have been studied until the factis fully appreciated that a flexure 
having an inclined axis—the commonest kind—ranges through 180°, or 
neirly inits dips and strikes, and until the characters of the bedding in 
different transverse sections of flexures are wel apprehended A good 
megl for studShag flexures nmy be made from a cylindrical stick of coarse- 
gramed wood having the gark on (if of afgmooth kind), it may be algput four 
inches ingliameter and bur rs to fifteen long raw a straight line through 
the centre @f one gnd and from thys line saw across or cud to the edge at 
the opposite end, @After*planing smoothtthe sfwed surfa& the layers of the 
wood may they LA coloured by"groups,Samd thPee colours, or two besides 
that of the wogd, aff bettew than tape The modgl of a flexure Imying an 
inchned axis is thergcomplete — Cross-sections of the model may be Cyc ard 
the colours addéd to fhe new surfaces or models of overthrust flexures, 
*his method 1s n@ piacticable, as wood “of elliptical section would be re; 
quired @hey may be®ingde of paper pulp ef three coleurs 
eo 118%, voL.e46] 
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besides a Stromatoporid, a small Patella-like or Discina- 
lke shell, a fragment of a Trilolyte and a sma}! Hyolithes 
—forms which mak® the beds Paleózoic beyond question 


3 Subdwisiwns based on Physical gnd feed d 
. Conditions . 


e 

Although the physical and biological conditions of the 
early globe are within the range of'observation, there are 
generally admitted facts which affordea basis for a*philo- 
sophical division of the time , and from it geology may 
derive mstruction The subdivisiongto which we are led 
are the following — bd e 

I The ASTRAL zwon, as it has been called, or that of 
hquidity . 

II The AZoIc zon, or that without life 

(1) The Lethzc era, commencing with completed 
consolidation the time when lateral pressure for crust- 
disturbance and mountain-making was initiated, and when 
metamorphic work began 

(2) The Oceanzc era, commencing’ with the ocean in 
its place oceanjc waves and currents and embryo rivers 
beginning their work about emerged and emerging lands, 
and the tides, the retarding of the earth’s rotation 

III The ARCH/EOZOIC zon, or that of the first life 

(1) The era of the first Plants the Alge and later the 
aquatic Fungi (Bacteria), commencing possibly with the 
mean surface temperature of the ocean about 180° F 

(2) The eva of the first Ammal life the Protozoans, 
and forms related to the embryos of higher invertebrate 
species, commencing possibly with the mean surface 
temperature of the waters about 120° F , and ending with 
90? F or below 

The subdivisions, as is evident, mark off great steps in 
the progress of the developing earth, although the rocks 
bear no marks of them that can be distinguished 

The Huromian period covered, probably, much of 
Archaozoic time , and this is all in the way of correlation 
that can be said It is well to note here that if the 
Eozoon is really animal in origin, the “ Laurentian " rocks 
of Canada in which it occurs must be Huronian, or the 
later of Archzan terranes 

Respecting the'Oceanic period ıt 1s observed above, 
* commencing with the ocea% in :ts place” It appears tò 
be almost a physical necessity that the oceanıc depres- 
sion should have been made ın the frst forming of the 
solid crust, if the globe cooled to the surface fiom the 
centre outward , that 1s, unfess a liquid layer remained 
long afterward beneath the crest 

The depression was certainly made long before the 
close of Archean time For the enormoys amount of 
rock-making of the Archean over the continent implies 
the existence of emerged rocks With r@ach of the decom- 
posing, eroding, and denuding agencies of the atmosphere 
and atmospheric and oceanic waters A submergence 
in the ocean of 50 feet 1s almost a complete protection 
against mechanical and chemical wear. eMoreover North 
Ameuica has its Archafan‘lands not only in the great 
nucleal mags, 2,000,000 square miles ın area, but also in 
the segias of Arch%an ranges parallel to the outlufes of 
the nucleus, ‘which extend eastward to the eastern limit 
of Newfoundland, and westward to the Pacifie And it 
has corre$pandingly shallow-water Cambrian deposits 
lymg between these ranges from Eastern Newfoundland 
and the goast-region of New Burnswick and Massa- 
chusetts, westward across the continent about most of the 
Archæat outcrops, to within 300 to 400 miles of the Pacific 
Ocean, às shown by Walcott , " 

There 1s hence reason for the conclusion that, at the 
close of Aych%ean time, the contineat of North America 
was present not merely in outline, but ajso in general 
features, and at shallqw depths wh&ie not emerged 
e this fact with reference to North America means much 
It means thaé by the end of Archeean time, the continents 
generally weree essentially in a hke conditiqh—outlined 
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and at shallow deptlss where not emerged , that, there- 
foie, the eceanic deprassion was then large and deep 
enough tos hold the ocean — Fuithet, this last fact indi- 
cotes, 1f the mean level of the continents was coincident 
with the waWer's Surface, that the oceanic depression had 
alheady a d@pth of 12,000 feet, or that*of the present 
mean depth of the, waters, and that the lowering, 
through later time, ofthe bed 1500 feet on an average (or 
2000 “feet accordneg to othe: estimates) would give the 
continents their present mean height And it 1s a fact of 
deep geogenic siggificance, that nearly 1000 feet of this 
mean height was 1eceived after the beginning of the 
Tertiary * JAMES D DANA 








OPENING OF THE LIVERPOOL MARINE 
BIOLOGICAL'STATION AT PORT ERIN 


TEE Liverpool Marine Biology Committee, which 
commenced fhe investigation of the fauna and flora 
of Liverpool Bay and the neighbouring,seas seven years 
ago, and has kept up a small biological station on Puffin 
Island, Anglesey, for the last five years, passed on Satur- 
day (June 4) into a new phase of its existence, and, it 
may be hoped, a more extended sphere of labour, when 
His Excellency Spencer Walpole, Lieutenant-Governor 
of the Isle of Man, declared the new marine laboratory 
at Port Erin to be open for work The Puffin Island 
establishment has been very useful to the Committee, and 
well worth the small annual expenditure requu ed for its 
modest outfit It has been used by a few students who 
wished to gain a general knowledge of the common 
marine animals and plants in a living state, and by a 
limited number of specialists who went there to make 
observations, or wHo had the material for their investi- 
gations collected there and sent to them But the Com- 
mittee has felt for the last year, at least, that a station 
which was moie readily accessible from Liverpool, and 
with hotel or lodging accommodation obtainable on the 
spot, would enable then membeis to do more work, and 
be of more use both to students and to investigators 
Also, it was evident that after five years’ work on the 
*shoies of the small island ghe gieater numbei of the 
plants and animals had been collected and examined, 
an@ that a change to a new locality with a rich fauna and 
a more extended line of coast would yield increased 
material for faunistic worle On looking round the 
Liverpool Marine Biologe* Commuttee's district, Port 
Emin, at the southern end of the Isle of Man, ab once 
presented ifselg as the best available place 
From its position, and the shape of the land, Port Erin 
has within & distance@of a couple of mules in three 
&irections—to Fleshwick Bav, to the Calf, and to Poit 
St Mary—a long and varied coast-line, with a numbei 
of small bays, furnishihg good collecting-g10und and 
pareve rec A Two of these bays, Port Erin 
and Port St Mary, have harbotis with sailing-boats, and 
face 1n nearly opposite directions, so that in E urs 
one tr other is sheltered and gas a@jutet se& e rich 
fauna around the Calf and off Spanish Head 19 within 
easy reach at a distance of three to four mules from the 
labouatory are depths of 20«o 30 fathoms, an at fourteen 
miles 60 to 70 fathoms Although itis a cqnsiderable 
distance from Liverpool, still ıt ıs reached by a®egular 
service of swif$ steamers and gonvenynt trains, so*that 
there 1s no upcertainty or delay in the Journey e 

~ The plan *f Port Erin shows the pos@ion and 
surroundings of the Biological Station It ıs on the 
beach at one corneg of the bay, near where the sand and 
locks join, and ag the foot of the cliff upoh which the 
Bellevue Hotel stands, It 1s connected, with the road 
by means of a winding gravel påth eand steps, and i2 
about a third of a mile front the railway station It i$ 
just at theebottom of the hotel grounds, and arrangements 
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have been made with the proprietor” bv yhich. those 
working at the Biological Station can live comfortably 
and economically at the hotel e The sea comes to within 
a few yards of the windows, and theebay immediately in 
frontis sheltered pure sea-water with a varied bottom, 
suitable for small boat diedging and tow-netting , while 
the rocky coast, extending out towards Braddg Head, 
has many creeks and good shore pools 

The station 15 a substantially built, three-roomed house, 
measuring a little over 30 feet by 20 feet, and standing on 
a solid stone and concrete platform, which raises it 
about 10 feet above high tide It has windows looking 
out in three directions, noith, south, ans west The 
front door leads into a passage, from which open to 
right and left two small rooms, which can be used as 
the Directos room afid the Secretary’s office, and 
wil also be available for the use of members of the 
Committee, or any special students who require a 
separate 100m for their woik Opposite the entrance 1s 
the doo: into the main laboratory, which measures about 
22 feet by 20 feet, and has windows on both sides In front 
of the windows 1un stiong fixed work-tables, which will 
accommodate five students with ease At the ends of the 
room are fne-place, sink, tables, bookcase, and abundance 
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Plan of the Liverpool Marine Biological Laboratory at Port Erm x, Main 
laboratory (22 X 20) with work places for five students 2, strong 
table for aquaria, 3 to 9, tables, 10, small laboratory for Director or 
members of Commuttee , 11, passage , 12, small laboratory or Secretary's 
office, 33 small yard 


of shelving, while along the centre runs a stiong table for 
small aquaria and vessels contamipg animals A door in 
one corner opens into a useful small yard between the 
house and the cliff,in which the concrete fresh water 
cistern 1s placed, and where dredges and other implements 
can be stored " 

The Liverpool Salvage Association had kindly pro- 
mised to lend their useful stegmei, the Hyena, to the 
Committee for four dt five days at the time of opening , 
but as she was calléd off on duty at the last fhoment, they 
sent the steamer /a//ard» instead, on Fritay afternoon, 
across to Post Exin, where she femen die Monday 


“Dredging tups uf théneighbourhood took place on thiee 


of the days, and on Sateirday evenmg tow-netting wath sub- 
marie electric hghtsewas carried on after d&rk in the bay 
At one o'clock on Safurday the Lieutenant-Govr i nor, 
the Bishop, the, Manx Attorney-General, and a number of 
members of the Hefise of Keys, and others, agived at,Port 
Enn,wheie they were met by Pfof Herdman, Mr IeC e 
Thompson, Mr A 9 Walker, Mr. J Vicars, Sg James 
Poole, andegthers of the LM B C, alo@g with some 
biologists from elsdivhege the Biverpool Paşty number- 
ang edver thirty e The Gofefnor was Gnwyed to the 
froht of the Biological eStation, where,*after being pie-® 


,sented* by Prof Herdnfan with the ceperts upon the 
e 
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fauna of Liverpool Bay published by the LMBC, 
he declared the building open for work, and then the 
pasty entered and proceeded to examine the results 
of the forenoon’s*® dredging, laid out in dishes and 
under microscopes At two o'clock the Governore 
and the Bishop were entertained to luncheon at the 
Bellevue Hotel by the LMBC, Prof Herdman 
being in the chair, with the Governor on the right and 
the Bishop on the left Mr I C Thompson, Hon Sec 
LM BC, occupied the other end of the table, and about 
seventy in all sat down to luncheon, including the Presi- 
dent and Secretary and some other members of the Isle of 
Man NaturafPHistory Society The Governor proposed 
the toast of “ The Liverpool Marine Biology Commuttee,” 
to which Prof Herdman replied 

The whole of the following day was spent in dredging 
and tow-netting from the Mallard to the west and south 
of Port Erin at the following localities — 

(1) 3 miles west of Fleshwick 20 fathoms, 6 hauls of 
dredge good varied ground, old shells, &c 

(2) 14 miles west of Dalby 60 fathoms, 2 hauls , sticky 
clay mud, with few animals 

(3) 8 miles west of Fleshwick 33 fathoms, 3 hauls 

(4) 6 miles west of Port Erin 24 fathoms, 2 hauls 

(5) 1 mile west of Calf 20 fathoms, 2 hauls 

(6) Off Kitterland, Calf Sound 17*fathoms, 1 haal 

At each of these localities, besides the ordinary large 
dredge, tow-nets were used, and also Mr Walker’s small 
dredge with a canvas bag for bringing up samples of the 
bottom to be washed for small Crustacea, &c 

On the following day (June 6), on the way back to 
Liverpool, dredging from the Mallard was conducted at 
the following places — 

(I) 20 miles south-east from Poit St Mary 26 fathoms 

(2) 25 miles south-east from Port St Mary 25fathoms 

Both of these localities were good productive ground, 
and large hauls were obtained 

(3) 20 miles north-west from the Bar 18 fathoms 

(4) 15 miles north-west from the Bar 16 fathoms 

On all these occasions, besides the surface tow-nets, a 
bottom tow-net was attached a little way in front of the 
dredge, and appeared to work well, its contents were 
usually a good deal different from those of the surface 
nets 

Amongst the forms dredged in these two days were — 
Clathria serzata, Spongeha fragilis, Sarcodtctyon cate- 
nata, Palmifes memb anaceus, Stechaster roseus, Porama 
pulvillus, Antedon rosaceus, Adamsa pailata, Crania 
anomala, Pandora tnegurvaluis, Cynthia echinata, and 
the rare little Ascidian Fordeselia tessellata, and a large 
number of other species, representing most of the mver- 
tebrate groups, which have not yet been sorted out and 
identified A lst of the species previously found in the 
neighbourhood of Port Erin will be found in “Fauna of 
Liverpoél Bay,” vol 1 pp 318-41 


The Liverpool Marine Biology Committee’s Station at ' 


Port Erin 1s now open, agd 1s provided with a few micro- 
scopes, micrgtome, ordinary reagefits, dishes, & Any 
beologists wishjng to go there for collecting or other work 
are requested to apply for particulars to Prof Herdman, 
orto Mr I C Thompson, 4 Lord Sireet, Liwerpoo! 
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* THE ANNUAL VISITATION OF THE 
. GREENWICH OBSERVATORY 


a 
THE report of the Astronomer-Royal to the Board 
ofeVisitors thisgyear commences with a 1eference 
to the los sust§ined by thesObservatory byeke death of 
Sir G B Aisy? who for sf&ty years wat closely connected, 
with the working ot tlas ind&ifition . e 
* As regards «hé'lsuildings, that f the south wing gf the 
ptoposed PhystcalObservatory has been guthorized by 
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the Admiralty, considerably more pace beyng required 
for the sto1ing of chronometeis and deck watghes The 
buildings of the thfee other wing$ and the,two upper 
stories of the central tower have, for the present, been 
laid aside, sufficient Provision not being mgle for whem 
in the present*financial year The new*46-foot dome, 
which 1s being provided for the effici€ént working of the 
28-inch refractor, 1s still in course 8f erection, while the 
pair of semi-domes for the Transit Pagilion in the Front 
Court has been found to be quite satisfactory The 
electric hght installation, which hasan a forme: report 
been suggested by the Astronomer-RoYal fore the photo- 
graphic equatorial and for other instruments, has been 
sanctioned by the Admiralty, and will, during the course 
of the present year, be provided The advantages of 
such a means of lighting will at once make themselves 
apparent, for by the old method the storage cells had to 
be charged from primary batteries é 

The Observatory, by the will of the late Sir George 
Airy, has had several valuable wotks bequeathed to 
it Mr Wilfred Airy has as yet transferred 94 
volumes and 134 unbound tracts, which will form a 
valuable addition to the library, together with the manu- 
script containing the calculations of Sir George Airy’s 
numerical Junar theory Hus bust, by Foley, has also 
been received and 1s now placed in the Octagon 
Room 

With 1egard to the work done with the tiansit-circle, the 
number of observations was not so great as m former 
years, as the object-glass was removed for repohshing on 
August 10 to October 5 The definition and colour- 
correction of this glass has been greatly improved by Mr. 
Simms New steel screws to the RA and Z D miro- 
meters were added at the same time, and the wire system 
also 1eceived a slight modification ‘The wires are ten in 
number, distant from each other by exact multiples of a 
Screw-revolution, and so arranged that the mean of the 
ten nearly coincides with one of them A httle compu- 
tation 15 thus saved 1n taking the mean of a transit, and 
the only thing lost ıs symmetry in the arrangement 

During the 1est of the year the sun, moon, and planets 
have been regularly observed on the mendian as 


before — 4 . 

Tiansits, the separate limbs being counted as e. 

separate observations 4801 
Determinations of collimatign error 249 
Determinations of level erioe 335 
Cncle observations * 4465 
Déterminations of nadir point (included in the 

number of cucle observations) 319 
Reflexion obsérvations of stas (similaily jn- 

cluded) e . 436 x 


The annual catalogue of stars observed in 1891 con- 
tains 1813 stars 

The results fiom the observations for thgdetermination 
of variation of personal efuation with stellar magnitude, 
indicated fhat there was a general tendency with all the 
observérs tô obser% staws later when the light ‘was 
diminished by placing a gauze screen before thg object- 
glass, but it was stated that “ıt ıs not clear that we are 
here measufing a real change of peisonal equation in 
observations of fainter stars, as the introduction of the 
screen fhodifies the image of the star, and this modifica- 
tion $f the imgge may givg rise to a change of personal 
equation unconnected with the diminution of bight- 
ness ” 

It 1s noted that as the*external thermometer rises there 
is a nearly urfform decrease of the readings of the 
internal therfnomegers over that of the stanglaid exterior 
thermometer, the excess vanishing at something over 70° 
Thi is accounted fer by the variation of the temperature 
of the walls of the*’100m, thé permanent temperature of 

. 


which 1s always slowly changing . 
e . 


. " " 
* e. . 
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The total umber of observations made with the alt- 
azimuth in the year ending 1892 May x0 1s as follows — 


Azimuths*of the moon and stars 345 
eAzimuths ef Mark I . 1 162 
A*imuths NE II & 182 
Zenith distantes of the moon $ 166 
Zemth distances of Mark I 164 
Zenith distances of Mark II. 176 


Thesé numbers are slightly greater than 1n recent years, 
owing to the fact that during August and September, 
when the transit-circle was under repair, the observations 
ofthe moon with fe altazimuth were made throughout 
the lunation instead of being confined*to the first and last 
quarters T 

With regard to clocks and chronographs, we may 
mention that the daily rate of the sidereal standard clock 
underwent a very corsiderable disturbance, changing 
from a daily gain of 10s to that of 20s The cause of 
this difference was dug to some workmen who were fixing 
a new shelf, the necessary hammering setting up vibra- 
éions m the puilding . 

With the reflex zenith tube, eighteen double observa- 
tions of y Dracoms have been made, but owing to the 
pressure of work the reductions are not yet complete 

Ten occultations of stars by the uneclipsed moon (8 
disappearances and 2 reappearances) and 48 phenomena 
of Jupiter's satellites have been observed with the equa- 
torials, or with the altazimuth These observations are 
completely reduced to 1891 December 31 On the occa- 
sion of the partial eclipse of the moon on 1892 May 11, 
7 disappearances and 3 reappearances were observed of 
the faint stars in a list prepared by Mr Crommelin , and 
the times of transit of the shadow over some principal 
craters were also noted But it ıs to be r@gretted that, 

‘although favoured by fine weather on this occasion, the 

Observatory was seriously crippled in their instrumental 
equipment,the 13-inch refractor of the south-east equatorial 
and the Lassell 2-feet reflector being both dismounted 

With the photographic equatorial, 301 plates with a 
total of 1190 exposures have been taken on 112 nights, 
many of these being taken for special investigations Of 
these, 62 plates were taken to determine the relations 
between diameter of image, @ength of exposure, and 
brightness of the star, the results of which have already 
appeared in the Mozthiy Notzces for January of this 
year The discussion indicated that, through a range of 
exposures corresponding to 8 gnagnitudes, “the square 
root of the diameter increases*as the logarithm of the ex- 
posure , and further, that for equal photographic effects 
duration of exgos@re should vary inversely as the bright- 
ness of the star 3 These results were based on as many 
as 2200 measures of *5o stárimages The »‘seaux seem 
to have given much trouble, the silver film developing 
pin-holes, the 1mages of which resemble on the photo- 
graphic plates those of stars M Gautier is now supply- 
ing the Observatosy with two more, coated this time with 
a film of collodion, m the hopes’ that it may be fregd from 
the deficiencies mentioned above The, catalogue whgch 
has beeh undertaken at Greenwich of fhe guiding sars 
for the zones + 60° to the pole, + 25° to + 29? and — 3° 
to — 5°, is very near completion The catalogues of 
places (epoch 1900) are corfplete for the Greenwich 
zones + 65° to + 80? (the reductions for the circumpglar 
region being deferred), also for the zones + 60° to -]- 6.9 
to be photographe& at Rome, an@for thé Oxéord zones 
+ 25° to +29° + The stars for the San Fernand¢ zone 
(— # to — 5°) have all been selected, and their places 
have been computed for those between R A 12h and 18h 

Spectroscopic and Photographic Observatiogs —The 
Observations of the displacement of the hnes in steMar 
spectra for the determination of ther motiot in the line. 
of sight have not this year been regularly, continued , a 
preliminary discussion of the former observations sug- 
gesting that (hey were affected to some e&tenj by the 
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position of the spectroscope, Vega and Altair were bb- 
served during the summer and sin ied at as wide a range 
of hour-angle as possible, and with the spectroscope set to 
each of the four positions 0°, 90°, 180°, and 270°, the slit 
bing parallel to the declination circle ato” The numbers 
of observations obtained of the F line ın the spectrum of 
Vega are at 0°,39, at 907, 42, at 180°, 36, 4nd at 
270°, 39, and of the F line in the spectrum of Altair 
at o, 30, at 90°, 32, at 180°, 26, and at 270°,29 The 
measures are now under discussion, and give clear ndi- 
cations of the existence of the systematic error 1eferred 
to The observations were interrupted by the gismounting 
of the 123-1nch telescope on 1891 November 19 
At the appearance of the new star in Auriga the south- 
east equatorial was unfortymately dismounted, but the 
object-glass presented to the Observatory by Sir Henty 
Thompson was mounted as quickly as possible on the 
Thompson telescope , but alterations of the telescope tube 
were found necessary to bring the spectrum to focus on 
the photographic plate, and before these could be 
completed, the Nova had become nearly too faint for 
observation 
For the year 1891, 360 out of 365 photographs of the 
sun’s surface have been selected for measurement, 136 
of these were sent to the Solar Physics Committee fiom 
India and Mauritius 
The solar activity has increased ın a 1emaikable man- 
ner during the past yea While there were 175 days 
without spots 1n the year 1890, there were only 21 such 
days in 1891, and since 1891 March 28, the sun has not 
been free fiom spots on a single day on which it has been 
observed The number of groups visible on the disk at 
the same time, and their average size and complexity, 
have all greatly increased during the past twelve months, 
the group of February 5-18 being the largest ever photo- 
graphed at Greenwich This group has had an unusually 
long life, appearing first on 1891 November 15, and 
persisting till 1892 March 17 
Magnetic Observations —The continuous register by 
photography of the magnetic elements has been satisfac- 
torily maintained It has been found that serious dis- 
turbances of the earth-current registers is due to the 
trains of the City and South London Electric Railway, 
situated at a distance of 2} miles from the nearest earth 
plate, and about 44 miles from the Observatory The 
change of potential takes place every two or three minutes, 
varying in amount from “a small fraction of a volt to 
one-third of a volt or mere ? 
The following are the principal results for the magnetic 
elements for 1891 — M 
Mean declination (approximate) * 17? 23' West 
3 9587 (in British finits) 
1 8253 (in Metric units) 
67° 19' 49" (by 9-inch needles) 
67? 21' o" (by 6-inch needles) 


{er 23’ 22" (by 3-inch needles) 


In the year 1891 there were five d&ys of great magnetic 
disturbance, but there were also about twenty otlfer days of 
lesser disturbance, for which tjacings of the pHfotographic 
curves will be published , these days having been selected 
in goncert with M Mascaet according to the Arrangement 
mentioned in the last reput The calculation of diugnal 
inéqualities from five typical dun ons in eath monfh, 
commenced in 1889 at Pref Ruckers suggestion, has 
been continued . 

From February t3 je 14 a very large disturbance was 
recorded, commencing a day,after thé large sunSpot wase 
on the céntral meridiane. Considerable fhagnetic disturb- 
ances also occurred on March 6,11, aid12 ther dıs- 
turbances occdifed og 1807 Septamber 9, £892 April 
25-26 and May 1, and may perhaps ^ Se comneced with 
spots th&n on the sun's disk” e* o 

Meteorodogial ObservatiAis —The mean tqmperature 
of the year 1891 was 48° 4ebeing 1°1 be]of the ave$age 

. 
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Mean horizontal force 


Mean dip 
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of*the fifty years, 1841-1890 The highest air temperature 
1n the shadg was 85° 1 gn July 17, and the lowest 12°0 on 
fanuary 10 The mean monthly temperature in 1891 
was below the average in all months excepting June, 
September, October, December In January it was 
below the average by 4? 4, m April and August by 3^0, 
and 1h May by 2°8 
The mean daily motion of the air in 1891 was 278 
miles, being 4 miles below the average of the preceding 
twenty-four years The greatest daily motion was 960 
miles on December 10, and the least 34 miles on February 
23 and 24 æ The greatest pressuie registered was 31 5 
lbs on the square foot on Novembe: 11 On December 
Io the pressure plate was not 1n action 
The number of hours of, bright sunshine recorded 
during 1891 by the Campbell-Stokes sunshine instrument 
was 1222, which 1s about 66 hours below the average 
of the preceding fourteen years, after making allowance 
for difference of the indications with the Campbell and 
Campbell-Stokes instruments respectively The aggre- 
gate number of hours during which the sun was above 
the horizon was 4454, so that the mean proportion of sun- 
shine for the yeat was 0274, constant sunshine being 
represented by 1 
The rainfall in 1891 was 25 o inches, being 0 5 inches 
above the average of the preceding fifty years 
Chronometers, Time Signals, and Longitude Opera- 
Zt0ns —The number of chronometeis and deck watches 
now being tested at the Observatoiy is 157 (91 box 
chronometers, 19 pocket chronometers, and 47 deck 
watches) The annual competitive trial of chronometers 
commences on July 2, and the trial of deck watches on 
October 22 
In the year ending 1891 May 10, the average daily 
number of chronometers and deck watches being 1egularly 
rated was 243, the total number 1eceived was 765, the 
total issued 750, and the numbe: set to 1epan 442 
At the annual trial of chronometeis the performance 
was good , the average trial number of the first six was 
21 4, which compares favourably with those of previous 
years 
The dropping of the time-balls is next referred to 
The Greenwich one was not raised on October 14, Dec- 
ember 1o and 13, 1891, owing to the violence of the 
wind, on April 1, 1892, the springs of the mean solai 
clock failed to act, and on October 19 and November 22 
failure in the connections was the cause 
The return signal from Dea] was interrupted last 
November several times, owing to an accumulation of 
grease which had been applied to the piston Signals 
from Devonpoit cleck failed on 51 days, and those fiom 
the Westtninster clock on 14 days 
» The publication of the obseivations for the Paris- 
Greenwich longitude in 1888, and of those for the Dun- 
kerque-Greenwich longitude in 1889, has been delayed 
pending a redetermination of the former lengitude which 
was commenced oneJune 6 gf the present year, and 
it 1s hoped to settle several questions of importance 
raised by the discussion of the resufts obtained ın 1888 
© The first stage of the Operations for the longitudes 
Montreal-Camso-Waterville-Gregnwjch wes completed, on 
May 23* The time of transmission along the cable 
Waterville-Canso Was about # quarter of a second-e-a 
result confirmed by a rough, cOMnparison of signals on 
* 1892 May 11 Prof McLeod, of Montreal, paid a similar 
preliminary visit to Canso in 189r June, and found an 
edtcordat& value fo» the time of "transmission 
portable transitsevere used for tke time determenations 
The&g latter were made in all on 14 nights at Greenwich, 
12 at Watgevilld, an@about*the*same n@fnber at Canso 
and Mofitreal The pyepmiirfary reduction giyes ever, 
promise * of satisfactory accuracy* at Greenwith ang 
Waterville ' 4$. 
Captan Grant, RE, has been at wogk at the Observa- 
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tory practising the requisite tgansit. observations fore 
determining the boundary of Mashonalan 

In the Astronofher-Royal's gentral remarks at the con- 
clusion of his report, he refers to a plan he has devised 
for making obsérvatfons out of the manidiay with a trahisit- 
circle He proposes to have it so coffAructed that by 
means of a turn-table ıt can be placéd and firmly fixed in 
certain definite azimuthal, the Snstrument “ being used 
essentially as a transit-circle for a gomplete series of ob- 
seivations in the selected azimuths plane” This instru- 
ment, as he says, would advantageously replace the 
existing altazimuth, and could be us@l “ngt only for the 
important object of making extra-meridian observations 
of the moon but also for observations of the sun, planets, 
and stars (in the meiridian as well as out of the meridian), 
for the elimination, as far as piacticable, of systematic 
errors, and for the more accurate determination of as- 
tronomical constants? The aperture of the instrument 
he suggests should be 8 inches, with cudles of 3 feet 
diameter, read by four microscope$, and he thinks that a 
suitable positign for ıt could be found about go feet north 
of the declination magnet, where “an unobsfructed view 
could be secured by mounting it with its aais at a height 
of about 20 feet above the ground ” 





NOTES 


THE Ladies’ Sow? of the Royal Society 1s being held this 
evening as NATURE goes to press 

THE annual meeting of the American Association for the 
Advancement of Science will be held at Rochester, N Y , from 
August 18 to 24 

Tue late Dr W J Walker placed at the disposal of the 
Boston Societ? of Natural History a grand honorary prize “‘ for 
such investigation or discovery as may seem to deserve it, pro-* 
vided such investigation or discovery shall have been made 
known or published 1n the United States at least one year pre- 
vious to the time of award ” This prize has been unanimously 
awarded to Prof James D Dana In recognition of the value 
of Prof Dana’s scientific work, and in testimony of the Society’s 
high appreciation of his services to science, the maximum sum 
of one thousand dollais hastbeen awarded . 

IN the new number of the Journal of the Marme Biological 
Association Mr Ernest W L. Holt gives an interesting account 
of the work he has lately done ın connection with his North 
Sea investigations The obfegts of these investigations, as ex- 
plamed in the report of Mı Calderwood, the Director of the 
Plymouth Laboratory, are —(i) to prepgre a history of the 
North Sea trawling grounds, comparing the present condition 
with the condition say twenty®r thurt&. yeafs ago, when com- 
paratively few boats were at work, (2) to continue, verify, 
and extend operations as to the average sizes at which the 
various food-fishes become sexually mature, (3) to collect 
statistics as to the sizes of al] the fish captifted in the vicinity of 
the Dogger Banks and the region lying to the eastward, so that 
thenumbtr of immature,fish annually captured may.be esti- 
matéd be (4% to make experiments with beam tiawl nets of 
various meshes, with a view to determine the refation, if any, 
between $izq of mesh and size of fish taken — It 1s obvious that 
agonsiderablegime must elapse before trustworthy data can be 
collectedeon all these points by one inquirer Mr Calderwood 
therefore motes that in@Mr Holts early®reports it has been 
though} advisable not to treat each heading yn detail, since one 
season of the year may be more suitable for collecting infosma- 
tion on one pomt than on another, but 1ather simply to state 
the result of work accomplished Dünng the spawning season 
most attentiog must necessarily beegiven td heading No 2, so 
fhatin Mr Holte present report the relation of size to 1mma- 
turity 1s prigcibálly mentiorfed Work of a similar pature done 
| by Mr Holts himself in. Ireland, by Dr Fuln im Scotland, 
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„and by observers at Plymouth, shows that a very considerable 
variation takes® place in the sizes at which fishes become 
sexually matie in diferent? localities, aad Mr Calderwood 
thinks 1t 15 probably not too much to say that,as surely as legis- 
latidh ywill hav to he resorted to for the preservation of fish 
until they have Wfawned, so surely will the matter have to be 
studied for each coast Sepagately 

MR CALDERWOOD recoids ın his report that the demand on 
the Plymouth Laborat@ry for specimens to be used in labora- 
tories and museums throughout the country increases, and 
requires constant attemffon The Laboratory can supply speci- 
mens which, in very many cases, coujl not otherwise be 
obtained The proper pieservation of ceitain classes of soft 
animals 1s 1n itself an art developed during the last fifteen years, 
almost entirely by the persevering efforts of Signor Lo Bianco, 
of ‘Naples — Within. the past year these methods have been 
published, and ¢1s hoped that with practice the specimens sent out 
from the Plymouth Laboratory may gradually gain the character 
so long possessed by the Naples specimens alone. 

* Ar the gefferal monthly meeting of the Royal Institution on 
Monday, June 13, the special thanks of the members were 
returned for the following donations —Mrs Bloomfield Moore, 
480, Sir David Salomons, Bart , 450, Mr Chailes Hawksley, 
450, for carrying on mvestigations on liquid oxygen 

A COMMITTEE appointed by the Botanical Club of Washing- 
ton to consider the questions of a botanical congress and 
botanical nomenclature has lately presented its report, which the 
Club has unanimously adopted While favouring the final 
settlement of disputed questions by means of an international 
congress, the committee do not regard the present as an oppor- 
tune time They recommend the reference of ehe question of 

* plant nomenclature first*o a representative body of American 
botanists, and suggest the consideration, by such a body, of 
various questions Among these questions aie tne following 
the law of priority, an initial date for genera, an initial date for 
species, the principle ‘‘once a synonym always a synonym,” 
what constitutes publication ?, the form of ordinal and tribal 
names, and the method of citing authorities 

THE anticyclone, which at the me of our last issue had Jain 
over these islands for some days, then began gradually to give 
way, and in the night of the oth northerly winds and cloudy 
weather set in over Scotland, while depressions formed over 

England, causing thunderstorms 1% this country and in Ireland, 
with heavy rainfall in places, as much as rr inch bging 
measured at Mullaghmove during the twenty-four hours ending 
8h am on Saffirday, the 11th. These changgsin the distribu- 
tion of pressure ®causesl grea® fluctuations of temperature , the 
mama observed over Scotland on the roth were in some cases 
as much as 30° lower than those of the previous day, while in 
England, on the r1th and 12th, a still larger decrease of 
temperature was experienced A small depression which lay 
over the south-east of England on ‘Sunday, caused a stgady rain 
for some hours in that part of the coungy , thee maxifhum 
temperature registered m London Was 51°, being aBou 18° 
below the average maximum for June In fact, so low a maxi- 
mum temperature has not occurred in London, im, Jene, for at 
least a quarter of a century On the might of the „19th the 
temperature on the grass fell to 29° at Oxford uring the 
early part of the present week an antigyclone,dying,to the wet. 
ward, extended ever the western and northern parts® of the 
courtry, and a lafge depression appeared to the soutitward of 
these islands, causing moderate northeily and, north-easterly 
breezes, while temperatutes continued low in all parts of the 
Country Se * s f 

THE Meteorological Council have just fssuedl, as the comple®- 
ing portion of the Weekly Weather Report for 1801, tables giving 
unproved morghly and annual means of tempegature, rainfall, 
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%nd bright sunshine for all the stations 465 jg number) 
used in the preparation of that publication The large amount of 
labour expended on the calculations, gnd the trustworthiness of 
the values may be judged of from the fact that the temperature 
means extend over 20 years, the rainfall over 25 years, 

and the sunshme over 10 years A glance at the figures 
at any station is sufficient to show the chief characteristic$ of its 
climate, as compared with any other locality They show that 
London has the highest mean maximum temperature in July, 

72° 4, Cambridge, the lowest mean minimum, 31? 61n December, 
although several other stations have a mean minimum of 31° 7 
in that month, and Cambridge and Hillington hgye 31° 7 and 
31° 8 respectively in January. The wettest station 1s Laudale, 
N B, with an annual rainfall of 79° 57 inches, and the driest, 

Spurn Head, 2092 inches ‘Phe stations with most and least 
sunshine are Jersey and Glasgow respectively, the deficiency of 
the latter being due to smoke 


Dr J Hann laid before the Academy of Sciences at Vienna, 
on May 5, another of those elaborate investigations for which he 
1s so well known, entitled ** Further Researches into the Daily 
Oscillations of the Barometer” The first section. of the work 
deals with a thorough analysis of the barometric oscillations on 
mountain summits and in valleys, for different seasons, for which 
he has calculated the dafly harmonic constituents, and given a 
full description of the phenomena, showing how the amplitude 
of the single daily oscillation first decreases with increasing 
altitude, and then increases again with a higher elevation The 
epochs of the phases are reversed at about 6000 feet above 
sea-level as compared with those on the plains The minimum 
on the summits occurs about 6h am, and m the valleys be- 
tween 3h and 4h pm The double daily oscillation shows, 
in relation to its amplitude on the summits, nearly the normal 
decrease, 1n proportion to thedecreasing pressure, but the epochs 
of the phases exhibit a retardation on the summuts, of as much as 
one or twọ hours In the tropics, however, this retardation 1s 
very small He then endeavours to show that these modifica- 
tions of the daily barometric range on mountam summits are 
generally explamed by the differences of temperature im the 
lower strata of air In connection with this part of the subject, 
he considers that even the differences in the daily oscillations at 
Greenwich and Kew are mostly explained. by the different 
altitude of the two stations, and by the fact that Greenwich 1s on 
an open hill In the second section he has computed the har- 
monic constants for a large number of stations not contamed in 
his former treatise ofa similar nature, including some valuable 
observations supplied by the Biazilian Telfgraph Admunistra- 
tion, and others at various remote parts of the globe. 


e 
A SECOND attempt 1s to be made to build an Observatory at 
the top of Mont Blanc As the workmen who tunnelled last 
year through the snow just below the summit did not comé upon 
rock, M. Janssen has decided that the building shall be erected 
on the fiozen snow A wogden cabin Was put up, as an experi- 


ment, at the end of lasj $ummer, and m January an@early in the , 


spring 1t was found that no movement had occmre® Accordin 

to the Lucerne corespondent of thee Ziies, the, Observatory 1s 
to*be a wooden building"$ metres long and 4 metres wide, 
agd consisting of two floor& each withtwo rooms, Theqwer 
floor, which 1s to be emb@ided in the snow, will be placed at 
the disposition of climbers and guides, and the upper floor rey 
served for the purp@ses qf the Observatory The 100f, which 1» 
to be almost flat, will be furnished with a balustra@e, runnfhg 
round 1? together with a cupola for obserf&tions The whole 
building will rej upon six power&il screw jacks, so @hat the 
eqylibrium may be restéred gf éhere b@any displatergent of the 
*:now fafidations Tae building®i@now being nade in Paris, 
and Wull shortly be brought 4n sections to Gifimeunix The 


transport of the Quilding frofn Chamounix fp te summit of ° 
s 


e . 
*. e . 
s e . . 
^". . 
e > . e 


ad 





Mont Blarf and'its erection there have been mtrusted to thé 
charge of two capable guides—Fredeiick Payot and Jules 
Bossonay . * 


LECTURES on subjects of great practical interest are being de- 
livered daily ın connection with the International Horticultuml 
Exhibstion Mr H Cheshire will lecture to-day on ** Guano 
its origin and composition, use and abuse" Among the sub- 
jects of other lectures for which anangements have been made 
are “The relation of insects to flowers,” ** Strawberry culture,” 
and ‘The tomato its diseases,” by Prof F L Cheshire , 
‘‘Hatchmg the management of the brooding hen," by Mr W 
Cook , and “Plant food and the formation of composts,” by Mr 
H Cheshire 


Dr W L Asgor has pgepared for the Smithsonian 
Institution an excellent descriptive catalogue of the col'ection of 
ethnographical objects from Kilima-Njaro, presented by him to 
the National Museum Dr Abbot expresses his belief that 
Kihma-Njaro, with its cool, healthy, and biacing climate, will 
some day be a great sanatorium for Europeans from the hot and 
fever-stiicken coast regions He would be sorry, however, to 
see civilization mvade this region, and hopes the day may be far 
distant when a railway shall open the way mto the interior, and 
drive off “‘ the herds of game that still pasture within sight of 
Afnca's great snow mountains ” s 


MESSRS JOSEPH BAER AND Co , booksellers, Frankfort, are 
selling the botanical library of the late Prof L Just, director of 
the botanical gaiden connected with the Polytechnicum at 
Carlsruhe The list includes many important works ın various 
departments of botanical science 


Mr. L RYvB0T writes to us from Southampton that he caught 
a very perfect specimen of the rare crimson speckled Dezopesa 
pulchella, on the afternoon of Friday last (June 10), ın a field 
on the nght bank of the Itchen, not far from Southampton 


IN 1874 the British Association published a volume of 
“Notes and Queries on Anthropology,’ the object being to 
promote accurate anthropological observation on the part of 
travellers, and to enable those who were not anthropologists 
themselves to supply mformation wanted foi the scientific study 
ofanthropology athome A second edition has long been wanted, 
and a Committee was appointed by the British. Association to 
consider and report on the best means for bringing the volume 
upto the requirements of the present tume The Committee 
iecommended that the work should be transferred to the 
Anthropological Institute, and tnis proposal was accep'ed, the 
Association making grants amounting to 470 to aid in defraying 
the cost of publication The new edition has now been issved, 
the ed.tors being Dr J G Garsonand Mr C H Read, and 

* every one who may have occasion to use it will find ıt thorough 
and niost suggestive The first part —Anthropography—has been 
entirely recast, the second part—Ethnography—has been 
revised, and additionalechapters have been written Among 
the contribttors to the volume are Mw F Galton, Mr A W 


: Franks, Di 9E B Tylor, Gengral Pitt-Rivers, and meny other 


well-known authorities e 


Mr Cyrus THOMAS announces fn Stence, of May 27, thaf he 
has discoveged the key*avhich will®unlock the mystery of the 
Maya codices, and, probably, the CeMtral American inseripuons 

e The progress of decipherment wall be slow, but he 1s confident 
that it will be ultimately accomplghed® He has already 


e determine the signific&tion of gome dozens of characters, and 


in segeral instance® ascertained the feneral sense offa group 
forming a se@tencg although there age a number of conventional 
symbols Br Thomas®holds éhgt tlf great majority of, the 
characterseare truly Phoneðt Pand that tle writing is de highe? 
grade than*ha?Itherto been suffposed g , 


e NO’IPSI, VOL 46] . E d 
e. M *, "e D e è id 
te e . 


NATURE, `s > 


[JuxE* 16, 1892 
= x e e-* 

THE membeis of the Johns H@pkins Maunf Station accumu 
lated during the summer of 1891, 1g addition to the results of 
their special researches, many general observations upon the 
fauna of Jamaica * These notes are printed, in the April 
number of the ]fhns Hopkins University Circujars, and will be 
of considerablg s@rvice to any one who my degKe to obtaan what 
1s called in the Cneula “a preliminary wiewof the material " 





THE new number of the ZnternaMonales Archio fur Ethno- 
graph, contains interesting notes (ine English) by A Ernst, 
Caracas, on some stone-yokes from Mexico J Parkinson con- 
tributes (in Geiman) a paper on tatteqng among the natives 
of the district Siarr, on the east coast of New Metklenburg, New 
Ireland A paper on the development and geographical dis- 
tribution of the various types of building ın use among Finnish 
peoples is contributed by Axel O Hekel, of Helsingfors The 
illustrations, as usual, have been carefully prepared 


THE Society for Promoting Christian Knowledge has issued 
a fresh series of coloured representations of plants ‘Lhey have 
been printed in Germany, and ought to be of good service to 
students and teachers of botany s , 


THE first volume of ** A Tieatise on Hygiene,” edited by Dr 
Thomas Stevenson and Mr Shuley F Murphy, will shortly be 
issued by Messrs J and A Churchill It consists of articles, by 
eminent writers, on many different phases of hygienic science ` 
The second volume 1s ın the press 


Mr C F MABERY gives in Sczence, of May 13, a full account 
of the new chemical laboratory of the Case School of Applied 
Science, Cleveland, Ohio In devising plans for the labora- 
tory, Mr Mabery felt that while ıt was not good economy to ' 
construct a bmilding several times larger than present needs 
demanded, it was important to provide for the possibility qf» 
unlimited extension A plain, rectangular form was therefore 
designed, and it was found that extension of the main hall into 
a wing of any size would not interfere with a convenient 
arrangement of the rooms for present use 


ICEBERGS seem to be unusually plentiful in the Atlantic this 
year According to a writer in the 72265, the log of the Inman 
liner City of Bertin, which Arrived on the 3rd inst , shows How 
dangerously close to the Transatlantic path the icebergs are 
hovering On the afternoon of May 31, about 5 45 o'clock, 
the Cz/y of Berlin was m lafitude 50°20’, longitude 42°15’ It 
was a clear and pleasant evefiipg, and almost all the passengers 
we on deck About 5 o'clock the air became very chilly, and 
the temperature of the water was very low. Captain Land at 
once suspected scebergs, and steered a more southerly course 1n 
the hope of avoiding them Al ut 6 o&lock® only a few miles 
to the north, a towering double-pmnacled berg was sighted 
The berg was fully 200 feet high and about 600 feet long Twenty 
minutes later another berg was sighted on a direct hine with the 
first, between 6 and 8430 „o'clock four Bergs were sighted 
None ofethem was less than roo feet high and 300 feet long , alk 
were m a food state of prgservation, and looked as though they 
woul Be alle to drift about for some time Icebergs have also 
been sighted by other vessels B 


e 

THE Tod&s, inhabiting the Nilgin plateau, are not dying out 
gfadaalfy, as his long been supposed The last census figures 
show tha?they have incregsed by no lessthag 10 per cent during 
the lasiten years, there being now nearly eight hundred of them 
altogefher id 


e "- 

IN the new,number of the Journal of the Straits Branch of 

the, Roya? Asiatic Society there 1s ah, mteresting note on the 

little mnsectivqre Tupara javanense It 8 very common in 

Singapore, and especifilly 1n the Botanic Gardens, where 1t may 

be often seey rfxining abou? among the trees It 1s easily mis- 
e 
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taken for the*common ittle squirrel (Serurus Aippurus) of 
which it has much the &ppearance When alarmed it quickly 
darts up the tfunk of the nearest tree, but 1\1s a poor climber, 
and ngver see to ge high up hke the oM Besides these 
points of resemBNance, it appears to be largely frugivorous It 
was found that the seeds gown in boxes were constantly being 
dug up and devoured by some animal, and traps baited with 
pieces of coco-nut or @anana were set, and a number of tupaias 
were caught @hese being put into a cage appear to live very 
comfortably upon bannas, pine apple, rice, and other such 
things , refusing meat The Rev, T G Wood, 1n his “ Natural 
History,” states that 7° fegzzgenea is said to feed on beetles, 
but to vary its diet with certain fruits The common species at 


Singapore seems to be almost entirely frugivorous, though tts 
teeth are those of a typicgl insectivore 


THE thirtieth Bulletin of the Botanical Department, Jamaica, 
contains a careful pape», which ought be be very useful, on the 
sugar-cane borer, by which much damage 1s being done 1n sugar 

*plantations 9 The author s Mr T. D A Cockerell, Curator of 
the Institute of Jamaica Another contributor to the Bulletin, 
wnting of gardening 1n Jamaica, mentions that about a year ago 
Messrs Cannel and Sons, Swanly, Kent, sent her some small 
plants of chrysanthemums by post They were all new and 
valuable , and the English season being so short, Messrs Cannel 
and Sons begged her to try whether she could succeed in getting 
seed from these for them, offering to send her a collection of 
choice chrysanthemums in repayment of her. trouble should she 
be successful Out of thesíix plants one died, killed by a grub , 
the rest turned out magnificent, blowing with a profusion such 
as she had seldom seen before—they were perfect umbrellas of 

* bloom, but the flower died off withoutseeding The plants 
then threw out a perfect little forest of offsets, and she finds that 
any cuttings bioken off from the old plants will root easily 


A MErHOD of rabbit-destruction which has been tried with 
considerable success in the Hay district, 1s recommended by the 
Agricultural Gazette of New South IWales as worthy of the con- 
sideration of pastoralists throughout the colony, more especially 
where the rainfall is light The gestroying agent is poisoned 
water, which 1s prepared as follows —Cover 1 ounce of strychnine 
with c&ncentrated hydrochloric acid, or what is commonly known 
as strong muriatic acid or spirits of salts, and leave to soak all 
night, The mixture easily dissolwes 1n half a gallon of boiling 
water After making the solutidn, bottle off and use as required 
A, pint of the mixture will poison 60 gallons of cold water , 
possibly a wealfer fixture might be efficactops This system 
has been adopte@ at enereugbah Station, sixteen shallow 8- to 
10-fallon troughs being used to each tank, and the number of 
rabbits poisoned at each tank nightly 1s stated to be 10,000 In 
the Mossgiel district no less than 27,000 rabbits were destroyed 
in two weeks by the use of poisoned water 


THE idea of flower-fat ming for perfumes seems to be exciting 
a good «leal of interest in New South Wales, as mary S 
on the subject have lately been submitted to thee Agricultural 
Department”, There are at present ın the colony no means of 
illustrating the practical operations of this industr}, but the 
Agricultural Gazette of New South Wales hopes thas this de- 
ficiency will soon be supplied by the institution of euperimental 
plots on one or mofe of the experim€ntal farfns The, Gazette 
points out that ut gcent farms large quantities of waste gnaterial 
from nurseries, gardens, orchaids, and erdinary farms might be 
profitably utthzed, while occupation would be found for some 
who are unfit for hard manual labour A Governméhnt perfume 
farm was lately established at Dunolly, in Vicgoria, and this 
promises to be remarkably successful * 4 s 


.* 
AT the'megting of the Field Naturalists’ Club $f Victoria on 


March 14, Prof Baldwin Spenger, the Prefideit, gave ane| mto account 
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interesting account of a tnp he had made to Queensland in 
search of Ceratodus Special int&est aitache$ to this fown, 
since it 1s the Australian representative “of a small group of 
@nimals (the Dipnoi) which is mte:xmediate between the fishes 
and the amphibia — Ceratodus has its home in the Mery and 
Burnett Rivers ın Queensland, whilst uts ally, Lepidésiren, 1S 
found in the Amazon, and anothei relative, Protopterus, flourishes 
in the waters of tropical Africa Although unsuccessful in 
obtaming the eggs of Ceiatodus, owing to the eaily season, 
Prof Spencer was able, from a careful study of the surroundings 
under which the animal lives, to infer that its lurff 1s of as great 
aservice to 1: during the wet as during the dry season—a theory 
in direct opposition to the generally accepted one that the lung 
functions principally dunung the dry season, when the animal is 
inhabiting a mud-cocoon within the dry bed of the river, 


THE additions to the Zoological Society’s Gardens durmg the 
past week include a Macaque Monkey (Afacacus cynomolgus) 
from India, presented by Mr Oswald Norman, a Common 
Fox (Canis vulpes), British, presented by Mrs Onslow Wake- 
ford, two Four-hoined Antelopes (Zetraceros quadiıco nes 
9 9) from India, presented by Mr. W F Sinclair, a 
Magellanic Goose (Bewzcla magellanica) from the Falkland 
Islands, presented by the Rev J Chaloner, six Common 
Lizards (Lacerta vipara), a Slowworm (Angius fragilis), 
Bnüsh, presented by Mr Percy W Farmborough , three Little 
Green winged Doves (Chalcophaps chrysochlo:a) from North 
Queensland, deposited , two Diamond Snakes (Mor ela spilotes), 
a Punctulated Tree Snake (Dendrophis punctulatus), a Bearded 
Lizard (Amphibolurus barbatus), a Burton's Lizard (Leales 
žin toni) from Austraha, received in exchange, a Great Kan 
garoo (ae: opus giganteus), born in the Gardens 





OUR ASTRONOMICAL COLUMN 


THe LATE New STAR IN AURIGA —A very interesting 
table, showing a summary of all the observations made with 
iegard to the magnitude of the late new star in Aunga, will 
be found in L'Astronomie for June Commencing with the 
photographs taken by Prof Pickering, when the Nova was very 
nearly of the 12th magnitude, the table shows a tremendous 
increase of brillancy up to December 18, when it had 
reached a maximum, its magnitude then being about 4 5 From 
that date to March 2, the diminution in intensity was 
only very slight, being réduced only by about one magnitude, 
but, subsequent to this, the fading was nearly as rapid as the 
biightening, the star diminishing, on an average, a magnitude 
1n a pertod of about 3 2 days i 


PHOTOGRAPHIC MEASURES OF THE PLLIADES'—The third 
number of the ** Contributions from the Observatory of Columbia 
College, New York," consists of the Rutherfurd photographic 
measures of the group of the Pleiades reduced by Mr Harold 
Jacoby These photographs were among the complete set of 
original negatives that wegg presente to this Observatory by 
Mr Rutherfurd, and were taken in the years 18% and 1874 
This special group wd chosen foi reduction in oyler to investi-9 
gate the accuracy obtainable by*the methods employed, and the 
results show tha& the reduced plac& can be thoroughly relied 
upon The table corftaining a catalogue of the starsein question 
gives the places for the epoch 1873 oy together with tMe,pre- 
Cessional and secular vartion In the discussion*of the results, 
the Yale and Konisberg helianeter measures have been used fo 
the sake of comparison, and Mr Jacoby clearly demonstrates 
that the photograj%hicgresults are of very considerable accuracy 
Taking the case of the nght ascensidhs, the diffefence of "tle 
residuaés, obtained frons the Yale and New York results, and 
those from Yale and Konisberg, amounts4n only fwo casts toas 
much as o" 50, “Phile the fhear*may bg roughly esymated as less 
then o” 25 ‘That part of tRe*table relating toghe declinations 
fwrnislte$ equally sattsfactory values, sh8wing us that, fo. any 
futur& study regarding the détermination of @fopér motions 1n 
this regioh, these protograph c observations guelet to be taken ° 
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and declination amount to Æ o" 05 and + o" o5 respectively, 
the actual probable errors somewhat exceeding these values, as 


uey involve the scaJe inaccuracies and other possible sources 
of error 


THE PLANET Mars —In the ealy morning Mars 1s now 
visibleeon our eastern horizon This period of 1892 will be the 
most favourable for observation that we have had since the 
year 1877 The opposition takes place on August 4 next, 
when the planet 1 near perihelion, so that its proximity to us 
will not be quite so great as was the case in 1877 The longi- 
tude of the planet at the time of its perihehon passage will be 
333° 49’, but our earth will not reach this until August 27 
The apparenÉdiameter on the 18th of this month will amount 
to 17" 66, while on August 5 it will be 24" 78 , the phases 
for these two dates will be respectively 1" 34 and o" o5 The 


positions for the 17th, 21st, and 25th of this month are as 
ollows — 


June R. A. Decl. 

17 21h. 16m -20° 4' 
21 21h 20m 20? 7 
2 21h. 22m 20° 13! 


L'Astronomie for June contams a very interesting article by 
M Camille Flammarion, in which some quite recent observations 
of this planet are inserted There are also several illustrations 
of the physical features, including the new map by M Lohse 
and the drawings made by M Nieston guring the year 1888. 





GEOGRAPHICAL NOTES. 


TH French Ministry of Pubhe Instruction has authorized M 
Ch Amand, of the Natural History Museum of Limoges, to 


study the Seychelles Islands m detail with special reference to 
their fauna 


THE Geographical Society of Lima has just issued the last 
number of the first volume of its Boletin, a most creditable pub- 
lication containing many articles bearing on the geography of 
Peru and the Andes Amongst the more important papers in 
the current issue are a monograph on Lake Titicaca, a dis- 
cussion of the climatology of Peru, by Dr Luis Carranza, and 
the report of a recent Commission sent out by the Peruvian 
Government to inspect the new road across the Andes leading to 
the highest navigable point on the eastern rivers The road 
starting from Chicla, the temporary terminus of the Oroya rail- 
way, crosses the watershed at Casapalca at 17,500 feet of eleva- 
tion, passes Tarma, Palca, La Merced, and thence runs north- 
ward through a little hnown region inhabited by native tribes to 
Puerto Tucker, at the Junction of the Pichis with the navigable 
tributaries of the Ucayali — In referring to this road at a recent 
meeting of the Royal Geographica Society, the Peruvian 
Consul pointed out [hat it would be easy, if a. railway were con- 
structed following the line of this road, and connecting steamers 
run on the Amazon anfl Ucayali, to reach Lima from London in 
twenty day$instead of a month as is now necessary Other 
papers in the Boletzx deal with the archeology of the Andes 
region, all branches of geography being well represented 


A NEW Russian Expedition to Eastern Tibet and Sze-chuan 
in China has been decided on, and will set out next year, under 
the leadership of M. Pot#hin It is wtended to spend three years 
in the expl@ration, a sum of 30,000 rulsles (about £3000) being 
granted by ethe Russian Govgrnment towards the expenses 

apt Roboroffsk: accompamies the expedition, on the staff of 


which various @cientific specialists wy] also be placed : 


. 

4ymthe May meeting of the Parig Société de Géogiaphie the 
great gold fhedal was Presented t Elisée Reclus for Ms 
** Nouvelle Géographie Univergglle,” a work which, though 
*unfinished, 15 of unique value, and 1s respected and consulted in 
all countries This award 15 significang pf the feeling that care- 
dul and coificientious collation and generalization of the work of 
explorers and travellers occupifs a much higher plage in the 
sciendt pf geography shan has been hitherto accordedit Amongst 
those to who other gold nfedale wexe awardedenre the Prince of 
Monaco, feróceanograpliical res@ameh , M A Pame, for explera- 
tions in Indo-Chinae M $ te Morgan for travels Sq Peys? 
and Kurdistan? M H Coudreau, for ten years of expleration 


* in the anterigc of French Guianaĝ and M Alfred Fourneau, for 


explo®tion in Fach Congo ° 
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NAPLES 4CADEM X OF SCIENCES? 


THIS volume has been much delayed on accoufit of a memoir 

by Prof rens on Rhodope veranu à That paper 
should have copsftuted the first of the ptes sf rins a 
notice leaf after tlre urle-page informs us that 18will be sent later 
on asa separate pamphlet Inc nsequgnce the volume starts with 
an elaborate paper in Fiench, of 72 pages and three plates, by 
M S Kantor, ‘‘ Sur Ja solution canoniqug du probléme des trans- 
formations birationnelles périodiques," 1v € partie. This memoir 
treats of ** Méthodes et problémes , les caractérftiques internes 
et les caractéristiques permutables , les camctéristiques à 6, 7, 8 
points , théorie arithmétique des caractéristiques de transforma- 
tions birationnelles , les complex agallagmatiques de singulantes 
et de la reductbihté des caractéristiques. par équivalence 
birationnelles , les groupes impropres , les matrices birationnelles 
de M de Jonquière , et sur plusieurs groupes de caractéristiques 
et de transformations ” ° 

Piof F Bassani contributes a paper on the Migcene Ichthyo- 
htes of Sardinia, from specimens collected and placed in his 
hands by Prof Lovisato ‘The tables, cross references, and index 
are admirable, apd of great use to specialists in this branch 
Many of our English workers, and above all, Socfeties, should 
take a lesson from this It 1s occasionally the author ofa paper, 
but far more fiequently the responsible authorities of some 
scientific body, that are the cause of such valuable details not 
appearing in a paper How often does ıt occur that for a paltry 
economy, a valuable memour 1s cast upon the world a dismembered 
tiun, little comprehensible to the reader, and often a curse to the 
writer, who 1s exposed to all sorts of absurd criticisms because 
his original statements have been pruned to deformed stumps 
and his tables entirely suppressed 

Several old species are more fully illustrated by descriptions 
and neat plates drawn by Mrs Bassani, as well as a new species 
of Thyrsites, Thynnus, Lamna, Myliobatis, &c 

Prof Eugenie Scacchi has a memoir on the crystallography of 
certain new salts obtamed by Prof & Mauro 
molybdate of copper ıs found to be monoclinic Hypofluoxi* 
molybdate of copper 1s also monoclinic, whilst the hypofluoxi- 
molybdate of zinc 1s rhombohedral Observations were difficult 
on account of the great deliquescence of these salts The memoir 
15 accompanied by one plate of crystal drawings. 

Dr Otto Schmiedeknecht, on his return from an entomological 
excursion to the Ionian Islands, placed in the hands of Prof A 
Costa all the Tenthredinidee and Cephina that he had collected 
there Prof Costa describes ¢hese under 68 species, 9 of whith 
are new This 1s followed by a new genus of Italan Tenthre- 
dinide, named Laurentia, represented by the species Laareniza 
Craverit ‘The third section of this ** Miscellanea Entomologica” 
1s constituted by the description of four species of Armenian 
Hymenoptera  Aylotoma cura, Allantus violacerpennis, 
Lissgnota ducalis, and Lissonota decorata The '* Miscellanea 
Entomologica" terminates with a new African Blattid, the 
Derocalynma Brunneriana, and is ilustraféd &y one plate of 
figures in black ° e á 

Prof G Nicolucci, ma ‘Glimpse at tht Ethnology of Egypt,” 
discusses the different theories conceimng the origin of the 
ancient Egyptians By comparipg the results obtained from 
historical records, monuments, anatomical observations, and 
descriptions of the people by ancient writegs, he concludes (1) 
that the Egyptians belong*to & white family related 1n prehistoric 
timeg to #Semitic branch , (2) that their physical characters form a 
type apart, which iseclearlyrevealed in the: monuments and the 
skull oftaingd from the tombs of all periods , (3) that this type 
1s the purer the more remote ıs the period of the monuments , 
(4) that 14 1s true the immigrgtion of other peopfe nto Egypt 
modified in fait the primitive type of the population, but that 
the pyindipal part of the Egyptians have always retained their 
pymutive sharacters , (5) at the present, although the type has 
been crossed by i&termarmage with differenttpeople in the cities, 
and othêr points frequented by strangers, it retains its original 
charactr in the Fellah, who are the trte and legitimate 
modern descendants of fhe constructors of the Pyramids 

Prof Nicoltcci considers the Coptg to be descended from 
ancient Efyptians, but with some infiltration of negro blood 
The paper 1s agcómpanied by two plates, one®of several modern 
Isgyptian types, agd ofe of the portrait of Rameses II side by 
side with that o£ a Fellah è 


. » 
1 Attı della Rgale Accademia delle Scienze Fisiche @ Matematiche di 
Napoli, Ser Seconda, vol iv , Ngpoh, 1891 . 
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* Signor G F Mazzarelly contributes some researches on the | 
morphology and physiology gf the glands of Bohadsch in the | 
Aplysudæ (thelopaline glahd of Vayssiére)a. He also gives the | 
diagnosis of al]new species of Aplysia Thg author gives an f 
elab@rate histoNgical gescription of the organWllustiated by two | 
coloured plates, And amongst othe: conclusionsklyows that three 
liquids are secreted—a white odortfeious, a violet, and a mucous— 
which he declares to have gn important biological value, and to 
concur with the secretions of the mantle for the defence of the 
animal e 

Dr N Teiragpano in a note on some plants of the flora of 
Terra de Lavoro descrilges several species so far not met with in , 
that distiict, otleers nd? included in the Itahan flora, and some 
new speciesand varieties Figures aregiven of A ades su culosa, 
Amaranthus crispus, and Kader ta colina 

Next follows a monograph of the fossil Pristis, with a descrip- 
tion of anew species (77 estes Jyceenis) from the Miocene limestone 
of Lecce, and of course figured 

Dr L Manfiedi has an” interesting paper on the contamina- 
tion of the street surface of large cities, from a hygienic and 
samitary engineer’s porat of view, with special reference to 
Naples Sweepings of the streets were made at 9 a m —that is, 
afte: the regglar cleansing had been performed, so that the 
materials collected represented what remains all the day to con- 
taminate the an and whatever objects ıt comes 1n contact with | 
The material, collected with all due precautions, were submitted | 
to bactertological and chemical analysis One gramme of fiesh ! 
sweepings contains from 910 ooo to 668,000,000 vital or hving | 
bacteria, or double the amount found in fresh foeces, or about : 
1319 times richer than drain wate. Compared with the streets 
of Munich we find that the author there founc 8000 to 12,840,000 ' 
He demonstrates that, so far as Naples goes, the more cleanly 
kept are the streets the lowe: 1s the numbei of bacteria m their 
sweepings, whilst they or their spores have gieat 1esisting powers 
to heat, sunlight, and desiccation They are most abundant in 
the temperate seasons of spring and autumn , small rains increase 
them, torrents markedly diminish them — The*Schizomycetes 
are the predominant type, but ferments and moulds are common 
The chemical examination is equally interesting, and, as the 
author shows, the material is a most favourable culture medium 
for micro organisms, which research leads up to a sertes of 
experiments to show how the number of hese increase up to a | 
certain date and then diminish ın a given sample of sweepings, | 
the effects of rain ın facilitating this giowth are demonstrated, | 
and also the gases given off as the result of such changes | 

The inoculation experiments are also not without interest 
An examination of the sub-soil of the same lines is of gieat | 





importance, and several practical and important conclusions are 
drawn from these researches, which the limits of space forbid our 
more fully reviewing The memoir ıs one that should be cən- 
sulted by every municipal officer $ 

Signor G F Mazzarell: hae anothe: long paper on the 
morphology and physiology of his favourite Aplysi of the Gulf 
of Naples, and illusgated by four plates 

Altogether th? volume does credit to the Aqidemy, but one 
regrets not to see paper, by some more of its members 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


OXFORD —In a Éonvocaton hẹldøn June 7, the thanks of 
the University were ordered to be conveyed to Mr C DE Fort- | 
num, Hon DC L, for hus munificent gift, to the Ashmatean 
Museum, and an indenture was sealef, the provisions of which | 
place the Ashmolean Museum on an entirely new fodting 

In the yea: «888 Dr Fortnum gave to the University a large 
portion of his collection of antiq@ties and works of tt, which 

ad been exhibited on loan in the upper room of fhe Asbmolegn 
Museum Dı Fortnum has now notified his intentio. of 
bequeathing to the gJniversity the remainder pf his collection 
together with his library, and he has undertaken to transfer to 
the University a sum of £10,000 on certain conditions, the main 
objett of which ıs to provide for the cave and maintenance of 
the Museum m the future Under the indenture, which was 
signed on Tuesday last, the University is bound— © 

(1) To provide 2$sum; ng exceeding 411,008, for the erecffon 
of a new Ashmolean Museum, on ground adjorfing the Una 
versity Galleries u^ 

(2) To provide a sum, not exceeding £4009, fo» the fitting 
up and furnishiflg the Museum 
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these aforementioned photometnic catalogues 1s now complete 


e. 
(3) To augment to £600 a year, at least, thè mc@me arising 


from Dr For*num's benefaction of £10,000 x: 

Dr Fortnum's kindly mtentionsgto the new Ashmolean 
Museum include a further bequest to the University of £500@ 
contingent upon the University voting the 41,000 for buildings, 
f@ting, and furniture With regard to this amount the Uni- 
versity authoiiues make the following remark —‘‘ Ofthe £11,000 
required foi the building, ıt appears that the Curators f the 
University Chest will have funds in hand in the course of this 
year and next, out of which this expenditure may be defrayed 
It is night, however, to state that this will leave the Unversity 
Chest for the present without further resources, in the form 
either of stock or of cash, fo. meeting any other new expendi- 
tue upon a lage scale ” e 

It 1s proposed that the old Ashmolean Museum, when no 
longer required for its present purpose, shall be available as an 
extension for the Bodleian Libgaiy, for which additional accom- 
modation must have soon been provided 

The Oniversety Observatory —The annual meeting of the 
Board of Visitors took place on Wednesday, June 8, when the 
Savilian Professor (Rev C Pritchard, DD,FRS) read his 
annual report After remarking on the present condition of the 
buildings and instruments, the Professor said — 

* As anticipated m the last report, the work connected 
with stellar parallax 1s now complete, and I have placed 
upon the table a manuscript containing the result of that 
research Į need hardly say that it has been a work of 
unremitting labour, and,one which has occupied the strenuous 
efforts of myself and the Observatoi y staff during the 
last four years The manuscupt thus completed con- 
sists of (1) the concise but complete history of all effective 
reseaiches in stellar parallax up to the piesent date, (2) the 
results of the parallax work completed 1n this Ooservatory, ex- 
tending on the whole to some thirty stas , (3) a catalogue of all 
parallactic determinations effected by other astronomers 

** The provision of photometric catalogues of stars ofthe ninth 
and eleventh magnitudes, within small specified areas for the use 
of the eighteen Observatones engaged on the international chart 
of the heavens has been effected, and the results distributed 
through the agency of the Paris Observatory The cause of this 
proceeding originated 1n the unsuccessful attemp s to secure the 
requned uniformity of stellar magnitude on the photographic 
plates by the employment of metallic gauze screens of one definite 
mesh Much time was consumed on the experimental research 
into the action of such screens on the photographie image, and 
in the course of the inquiry certain unexpected and mteresting 
results came to light, the substance of which I communicated to 
the Paris Academy, and which were subsequently published in 
the Transactions of that body It 1s satisfactory to find that 
these photometric determinations have been appreciated and 
found to be of practical service, and have been acknowledged as 
such by both the Directors of the Greenwich and Paris 
Observatories . 

** Notwithstanding these very serious interruptions, considei - 


! able progress has been made 1n secuiing the Photographic plates 


for the international chart and catalogue 4n number these plates 
amount to about 150, and it 1s hoped im futwe they will ac- 
cumulate more rapidly, since the work on the preparation of. 
The report concludes with the usual acknowledgments to the 
assistants, and with this very satisfactory expression, on which 
we beg to congratulate the Savilian Professor—‘‘ The state of 
my health and other circumsiinces prevented my being present 


| at the last meeting of thé Board, but I am glad to sy that the 


anticipation of the speedy and cognplete recovery, Mentioned in 
the last report, has been fully realized,” bd 
Radehffe Travelling, Fekowshtp —The Exanfiners for this 
Fellowship give notice that a Fellowship is thrown "oper this 
er to all persons who havd*been placed! in the Figst Classein 
the School of Natural Scidfice, without further restriction The 
examination will be as far as possible in the subjects specified , 
by the candidates who offer themselves for examination, and 
will take place in the fiit*week in Noverpber 
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e Royal Society, Mgr 19 *— Qnethe dMeasuseméht of the 
eMabnepf Properties of Iron." By Thomas Graf, BSc, 
FRSE Communicated by ford Kelvin, PRS 
This paper gives the method of experimgnt “nd results 
E e. 
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obtgined 18 some investigations on the time-rate of rise of 
current in a circuit having large electromagnetic merta The 
experiments were made qp a circuit containing. the coils of a 
large electromagnet having laminated cores and pole pieces 
The mean length of the iron circuit was about 250 cm, and its 
cross section 320 sq cm ‘The magnetizing coil had 384@ 
turns, when all jomed 1n series, and a resistance of 10 4 ohms 
The ceils were so arranged that they could 5e jomed in a 
variety of ways so as to vaiy the resistance, inductive co- 
efficient, &c , and also to allow the magnet to be used either as 
an open o? a closed circuit transformer 

The electromotive force used in the experiments was ob- 
tained from a storage battery, and the method of experiment 
was to trace tle curve, giving the relation of current to time, on 
a cronograph sheet 

One set of experiments shows the effect of varying the ım- 
pressed E M F onthe time reqyred for the current to attain 
any given percentage of its maximum strength The results 
show that for any particular percentage there is always a 
particular E M F which takes maximum time Thus for the 
circuit under consideration, and with successive iepetitions. of 
the current inthe same direction, it takes longer time for the 
current produced by an impressed E M F of 4 volts to reach 
95 per cent. of its maximum than it takes for the current pro- 
duced by either 3 or 5 volts to reach 95 per cent of their 
maximum The results show also that, within considerable 
limits, the time required for the current to become uniform ıs on 
the whole nearly inversely proportional to the impressed 
EMF, and that fo. moderate values of the EMF the 
tme may be very great, when the E M F was 2 volts, and 
the current sen? m such a direction as to reverse the mag- 
netism left ın the magnet by a previous current of the same 
strength, the time required for the current to establish itself 
was over three minutes The difference of time required for 
repetition and for reversal of previous magnetization was also 
very marked when the iron circuit was closed The results 
show that great errors may arise by the use of ballistic methods 
of exper:ment, especially when weak currents are used, and that 
for testing resistances of circuits contaimng electromagnets, a 
saving of time may be obtained by using a battery of consider- 
able EM F 

Another set of experiments gives the effect of successive 
reversals of the impressed E M F at sufficient intervals apart 
to allow the magnetization to be established in each direction 
before reversal began In this set also the effect of cutting out 
the battery and leaving the magnet circuit closed 1s illustrated, 
showing that several minutes may be required for the magnet to 
lose its magnetism by dissipation of energy in the magnetizing 
col The effect on these cycles of leaving an air space in the 
iron circuit 1s also illustrated It 1s shown that a comparatively 
small air space nearly eliminates the residual magnetism, and 
diminishes considerably the rate of variation. of the coefficient of 
induction and the dissipation of energy in the magnet 

Several cycles are shown for the magnet used as a transformer 
with different load? on the secondary ‘The results give evı- 
dence that there 1s les,eneigy dissipated in the iran the greater 
the load on«he secondary of the transformer 

Some experiments are also quoted which go to show that the 
dissipation of energy due to magnetic retentiveness (magnetic 
hystertsis) 1s simply proportional to the total induction produced 
when the measurements are made by kinetic methods Refer- 
ence 1s made to the recept experiments of Alexander Siemens 
and others winch seem to confirm tiis view 


. 

* Physical, Society, May 27 —Mr * Walter Baily, Vice- 
@resident, in the chan —Th® following communication was 
1ead —On thg present s@te of our knowledge of the con- 
nection between ether and matter ` an ^ustorical summary, Sy 
Prq*O J Lodge, FRS  Referung to difficulties connected 
with the abefration of light, if the magium were supposed to Be 
carried along by the earth in 3s orbit, Dr Lodge described 
*Boscovich's suggested experiment with a telescope filled with 
water, carried out by Klinkerfues, who yas {ed to conclude that 


e ‘he aberrfhon constane depended on the medium within the 


telescope Klinkerfmes’s experiments were repeated by SirG B 

Airy, Sgt nog confirmed Astronomical observaticns were not 
necessary togleterifine the poin» at 18sue, for @&xed source near 
a collimate might be used with av&ntage Hoek had examiged 
the subjeciin this way with Similar negative results *k migh® 
therefore bé cofi@uded that surveying operations are unaffected 
by terrestrialsmotion This resuR, however, did not®prove the 
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existence or non-existence of an ether drift relative to the earth, , 
for, since the source and receiver movÉ togetherany effect pro- 
duced by such a driff would be compensated by jberration due 
1o motion of the receiver Spealing of refracugh, he pointed 
out that, if the fher were stationary in space, glass and other 
terrestrial bodies vould have ether streamsg thugh them, ‘and 
that the refracfiog of, say, glass might differ" the direction of 
the ether drift through it varied To test'this, Arago placed an 
achromatic prism over the object glas® of a telescope on a mural 
circle, and observed the altitude of stars, To vary the girection 
of the ether drift through the prisms, star m different azimuths 
were observed , but the results showed noapprewiable change in 
the deviation produced by the prism dhe to direction of the 
earth's motion Maxwell used a spectroscope t test the same 
point, Light from illuminated cross wires passed through the 
telescope, prisms and collimator, arfd was reflected back along 
the same path by a mirror and viewed through the telescope, 
Observations made with different aspects of instrument showed 
no change in the relative positions of the wires and their images 
Mascart had also tried the experiment with simpler apparatus, 
but was unable to detect any change The-€ observations 
naturally suggest that the ether 1s at rest* relative to the earth, 
but the apparently simple nature of aberration makes this view 
difficult to hold “Both phenomena are consistent wtth Fresnel's * 
hypothesis that only the excess of ether, which the substance 
possesses over that of surrounding space, moves with the body, 
for on thus supposition the effects of altered refraction and ether 
drift compensate each other.  Fresnels view is practcally 
established by Fizeau's well-known experiment on the effect of 
moving water on the velocity of light, and by the more accurate 
numerical results obtained by Michelson The only other theory 
which accounts for the experimental results 1s one by Prof J J 
Thomson, which requires that the velocity of hght in Fizean’s 
experiment should be altered by half the velocity of the medium 
For media whose refractive indices are ,/2, the two theories lead 
to the same result, and as the indices of substances such as water 
do not differ mych from this value, it 1s difficult to discriminate 
between them Looked at m another way, Fizeau’s experiment 
raises a difficulty, for, as Dr Lodge pointed out, all water 1s° 
moving with the earth, hence light should be hurried or hindered 
according to the direction in which it passes through the water 
This effect doubtless exists, but the results of ıt have never been 
detected by experiment It is therefore necessary to inquire 
why the effect could not be observed directly, for the experiment 
had been tried with interference apparatus by Babinet, Hoek, 
Jamin, and Mascart, and in no case was any effect observed. 
It would therefore seem as K the ether must be stagnant, 2 € 
stationary relative to the earth Mascart had also tested whether 
Newton’s rings, or the rotary powei of quartz, were affecged by 
ether drift, but with negative results These observations are, 
however, likewise compatible, with Fresnel's hypothesis of an 
ether fixed relative to matter, end a free ether of space permeat- 
ing all substances, for, according to this view, there 1s no more 
motion of the ether 1n water or glass than in air, hence the 
time of journey round a closed contour ıs mdependent of the 
direction in which the hght traverses that contour. The time of 
journey between two points is *üso uneffectfd by terrestrial 
motion, as was proved by the experiments of Babinet, H8ek, 
and Mascart on interference, hence he (Dr Lodge) inferred 
that ether was either stagnant or llad a velocity potential In 
moving ether it was necessary to define a ray, and Lorentz's 
method 1s the best — Suppose CP represdhts the velocity of 
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light (V) in stil? ether, and SE the velocity of the ether (2), then 

a disturbancé originating at S will travel along SP, which 1s the 
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direction of tht raf, whilst®CP is the wave normal In the 
above figure, n . 
sm ea SC. 
smo, CP F 
The velocity\along the path of the ray is 
veloaty V', wi pave 
V' = V cose + 7cos6 


The path of a ray 1s deteftnined by the ume of journey being a 
minimum, and the fognula 


y 


«= d, the constans of aberration 


P Calhng this 
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1s the equation to a ray, where A and Bare the extremities, and 
ds an element of the path If the ether be moving, V’ must be 
substituted for V, and we get— 


P d 
s 
T= = a minimum 
AV cis e 


+ vcos8 
This integral tan be written exactly— 
T- ds cos 8 Teese s 
Vri-a Vr — e% 
— T cos 8 


7  cos8 
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The last term 1s the only one involving the first power of ether 
drift, and it vanishes in case there 1s a velocity potential , for, 





since v cos @ = op where 1s the veloctty potential, 1t may be 
ls 

written $8 — 94. , and so its value depends only on the end 
VX(1 — a) 


points and not on the path If these pomts are the same, ze 
the contour is closed, 1t becomes zero, and reconciles all the ex- 
perimeuts hitherto made It must be admitted, however, that 
if a 18 not a constant, the question 1s again opened, but there 1s 
no reason to suppose 1t gan vary in the same Horizontal plane 


"If the medium be changed, V becomes —, and, ın order to re- 


tain the same velocity potential in the changed medium, v must 
become Lm which 1s Fresnel’s law Hence Prof Lodge pointed 


out that the velocity potential condition includes Fresnel’s law 
as a special case It can, in general, be inferred that zo fist 
oi der optical effect due to terrestrial motion can exist in a detect- 
able form It ıs always compensated by something else 

Quantities of the second order of magnitude must, therefore, be 
attended to From the first equation above, it follows that 


cose = VI ze sme, 
and the time of journey 1n moving ether 1s given by 
— dsn 
: Tar"! a^ sın? g 
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where T ts the tiie if ewerythi@g were stationary This is, in brief, 
the*theory of Michelson’s recent experiment If the light travels 


along the ether drift, 0 = o gnd T} = g» Whilst if 8 = 90°, 
-a 





I 


T 
Tee TRerefore the velogty along the ether drift 
-a 


should differ from that across the drift ın the ratio of NI — e? 1 

This point has been very carefully teste by Michqjsog, but 
nothing approaching to a quarter of the theoretital effect was 
observed is negative result would seem to preclude any 
relative motion, even irrotationad, and shows that thesether 1s at 
rest relative to the earth's surface On the other hand, the 
author (Dr Lodge) had recently made experinfents on the*in- 
fluence of rapidly-rotating steel disks on the ether, Which preve 
that the ether 1s not affected by the nfotion offcontiruogs matter 
to the extent of r/200 part of the velocity of the mattere Thus, 
these two experiments are at present gn conflict Prof Fitz- 
gerald has suggested a way out of the difficulty by supposing the 
size of bodies to bea funetion of their velocity through the ether 

Returning to the gtatements which have been, made of Fremel’s 
law, Glazebrook has showfh that actual extra-density of ether 1s 
not necessary, for, 1f the virtual mass be Altered, the same resufts 
follow , all that ıs required 1s a tern dependutg? op the relative 
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acceleration of ether and matte, To modern ideas the loading 
of the ether by the presence of matter 1s most likely 4o be 
correct, and the observed effec‘s of relative motion are regarded 
as the results of secondary reactiows of mattereon ether On 
this view, the ether of space may be wholly unaffected by fhe 
motion of matter On the vortex ring theory of matter, it is not 
“innatural to suppose that the ether 1n us neighbourhood should 
be only affected irrotationally by its motion And if the 
velocity potential be granted, nothing of the nature of Viscosity 
being admissible, the results of all the interference, refraction, 
and aberration experiments could be predicted, and the whole 
theory ıs as simple as ıt can possibly be The only trustworthy 
experiment ever made which tends against this view ıs that of 
Michelson The author surmised that this must somehow be ex- 
plamedaway In reply toa question from Prof Ayfton, Dr Lodge 
said that when air was substituted for water in Fizeau’s experi- 
ment no effect was observed This might have been expected, 
for the difference ın the twnes of journey by the two paths 


2 
depended on ^ i L and as g 1s nearly unity for air, the aic 


effect 1s too small to see [In Hoek's interference experiment ıt 
might be said that the effect of ether moving 1n stationary water 
is balanced by that of the ether moving ın stationary air, but 
while motion of water itself would disturb the balance, motion 
of air would do nothing appreciable The only kind of motion 
that could display an optical effect 1s rotational motion, or 
motion of layers at different speeds, not a simple uniform drift 

Prof J. V Jones asked how the Fizeau experiment could be 
expressed on the loadeal ether theory, for, since the speed of 
matter affects the velocity af light, it seemed to involve a 
directional loading A mere extra-density term, or acceleration 
coefficient, will not explain this, it seems to require a co 

effictent of a velocity term This question has been hinted at 
by Lord Rayleigh, who points out (under the heading 
t Aberration,” NATURE, xlv p 499) that the rate of propaga- 
tion of waves on a loaded string will be affected by a travelling 
of its load The question ıs not perfectly simple, and the 
analogy not complete A good deal depends on the nature of 
the connection symbolized as **loading ” 4} 


Royal Microscopical Society, May 18 —Dr R Brath- 
waite, President, in the char —Mr R T Lewis, m his 
paper on the process of oviposition as observed in a species 
of cattle tick, said that the tick was observed under a low 
power, after some time the nead with the extended rostrum 
and palpi was retracted, producing a deep depression, the softer 
adjacent portions of the ventral surface between the basal joints 
of the first pair of legs being drawn over the margin Parts 
surrounding the depression changed colour, and a white vestcle 
appeared upon the lower internal wall The palpi separated, 
so that they rested on each side of the vesicle A membranous 
body, glistening with mucus, was protruded from the cavity, 
from the lateral extremities of which two papille were thrown 
out, extending across the depression The vesicle was then 
elongated and embraced by the papıllæ , through its walls an 
egg was seen ın motion, whicn, being delifered into the giasp 
of the papillz, the ovipositor at once metracted The papilla 
closed round the egg, covering 1t with an albuminogs secretion, 
and withdrew, leaving ıt suspended from the under surface of 
the dorsal plate The palpi closed together until in contact 
with the rostrum, the head elevating, clearing the eggeout of 
the depression, leaving it adhering to the outer margin, the 
, entire process of laying each egg occupying aperiodofzmin 42 

sec Mr A D Michael nemarked that the word ‘ head " was 

somewhat misleading, “because these animals had'ho heads in, 
the sense 1n which the term applied to insects, &ut the whole 
movable organ was really the rosgrum —Mr E M Nelso& 
| 
*. 
e 


read a note on Penetration in the microscope, showing that for 
his own sight the penetrating power was only onetsevepth of 
that given by Prof Abb@, whose my pic sight accounted for 
the difference ın the estate —Mr Nelson also read a note 
on rings and brushes of crysfals, for the observing of which g 
petrological microscope was generally thought to be necessary 
This was not essent as :t was really a telescqpic object 
All that had to be done wag to convert the microscope inf 
a telesfope by placing “in objective ingle the tube gf the 
instiument se e > ° > e . 
Geological Societyl Mayes —W* H Hudlefan, F R.S , 
Presidgt, in the chaw,— The folling «commfnications were 
e . 
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read —On (De/zjinognathbus: conocephaius (Seeley) from thee Entomological Society, Junar —R McIAchlan, FR S, * 
Middle Karoo Beds, Cape Colony, preserved in the South | Treasurer, in the char — The Hon Walter Rothschild sent , 
African Museum, Cape Town, by Prof H G Seeley, F RS | for exhibition Neptis siuetica, ns, from Témor, mimick- 
The skull described in thi@paper is believed by Mr T Ban to | mg Andasena oropę, one of tht Ruplæidæ, pnd Cynihza 
håve been collected by himself near Beaufort West The pre- | eguccolor, ns, Fs remarkable for the de of the 








servation of the specimen leaves something to be desired, but | two sexes, from fhe game locality, also a hyprid between 
notwithstanding defects the skull belongs to a most interestinf | Saturna carpungfand S pyri, and specufRens Calling pha 
Anomadont, indicating a new family of fossil Reptiha The | domznula, var Somanovi, var talca, and vdy donna, bred by 
skull 1° fully described in the paper, and its relationships are | a collector at Zurich , he further e a very large and 1n- 
discussed The author has already given reasons for iegarding | teresting collection of Rhopalocera mide by Mr W Doheityin 
"Elurosaurus fenus, Lycosaurus eurounola, and their allies, as | Timor, Pura, Sumba, and other islandy, during October and 
referable to a suborder Gernetothesta, which 1s nearly related | November 1891 Colonel Swinhoe remarked that the various 
apparently to the Pelycosaurea, and hes midway between the | species of WVeftzs were usually protected and immtated by other 
typical Zhertodontza and the Dzcynodontia It is to this sub- | insects, and did not themselves mimic nything, and that the 
order that DeM/:nognathus may be referred, though it forms a | pattern of the Neptis gn question was very comnfon among the 
family-type distinct from the Z/urosauride, distinguished by | butterflies ın the Tımor group Mr Jenner Werr, Prof Meldola, 
the comical parietal with a large foramen, the anterior supia- | Mr Trimen, and others contmuéd the discussion —M A 
condylar notch in the squamosal one, and other modifications | Wailly exhibited fertile ova of Zrelocha varzans, which are 
of the skull and teeth —On further evidence of Eudothtodon | arranged in small square cells, fastened together in large 
bathystoma (Owen) from Oude Kloof, in the Nieuwveldt Moun- | numbers, and present an appearanceequite different from the 
tains, Cape Colony, by Prof H G Seeley, FRS Two | usual type of Lepidopterous ova —Mr F Merrifield exhibited 
bones found by Mr T Bain at Oude Kloof consist of the left | a series of Drepana falcatarza, half of which had been exposed 
ramus of the mandible and what the author regards as the left | for a week or two, ın March ot Apiil, to*a temperature of about 
squamosal bone of Æ éathystoma The small cranial fragment | 77°, and the other half had been allowed to emerge at the 
preserved shows that the cerebral region probably conformed to | natural out-door temperature The latter insect#were in all ® 
the type of shull seen 1n some of the Dicynodonts A descrip- | cases darker than the former, all being equally healthy Mr 
tion of the remains is given, and the author notices that the form | McLachlan, Mi Barrett, Mr Jenner Weir, and others took 
of the articular condyle indicates a difference from Dicyzodontia | part in the discussion which followed —Mr McLachlan called 
and all other Axomodonta hitherto described , it implies an | attention to the reappearance in large numbers of the Diamond- 
oblique forward inclination of the quadrate bone—a character | back Moth, Plutella cruciferarum, which was very abundant in : 
important in defining the suborder Hxdotheodontza All the | gardens near London, and expressed his opinion that the moths 
characters of the dentition of the animal suggest near affinity | had been bred in the country and had not immigrated —Mr 
with the Zhe todontia, especially the long lanceolate teeth | Jenner Weir, Mr Bower, an! Prof Meldola stated that they 
stiongly serrated —On the discovery of Mammoth and other re- | had recently seen specimens of Colas edusa m different localities 
mains in Endsleigh Street, and on sections exposed in Erdsleigh | near London ~The Hon Walter Rothschild communicated a 
Gardens, Gordon Street, Gordon Square, and Tavistock Square, | paper on two new species of Psendaci aa 
N W , by Dr Henry Hicks, F R S Inthis paperthe author gives 
a description of the deposits overlying the loam in which the . CAMBRIDGE 
remains of the Mammoth and other animals were found in Philosophical Society, May 30 Prof G H Darwin, , 
Endsleigh Street, N W Under about six feet of made ground | President, in the chair —The following communications were 
there was about ten feet of a yellowish-brown clay contammg | made —-The hypothesis of a liquid condition of the earth’s 
fits and much ''race " Below the clay there was about five | interior considered 1n connection with Prof Darwin's theory of 
feet of sand and gravel, and under this about one foot of clayey | the genesis of the moon, by Mr Osmond Fisher It was con- 
loam, in which most of the bones were embedded This loam | tended that a liquid condition of the earth’s interior 1s not nega- 
contained many seeds, recognized by Mr Clement Reid as | tived by the existence of a sem: diurnal ocean tide, because it 
being those of plants usually found in marshy places or ponds, | appears by calculation that a tide in an equatorial canal would 
and having a range at present from the Arctic Circle to the | in that case be diminished by only one-fifth of what its height 
South of Europe A list of the bones found ıs given by Mr E | would be upon a rigid earth & It was then recalled that all Praf 
T Newton, of the Museum of Practical Geology, Jermyn Street, | Darwin's numerical results in Table IV of his paper on the pre- 
who describes them as being those of one full-grown Mammoth, | cession of a viscous spheroid, as for instance that the mogn was 
of another about half-grown, of the Red Deer, the fossil Horse, | shed from the earth about 57 millions of years ago, depend upon 
and of a small rodent The author gives sections through | the assumption of a certain high value for the internal viscosity, 
Endsleigh Street and along the southerp side of Endsleigh | and will not hold good for a lsqud interior The total amount 
Gardens, and shows that where the bohes were found there was | of hgat, however, which must have been generated since that 
a distinct valley im, the London Clay, running in a. direction | event, does not depend upon the viscosity, and will have been 
nearly due north and south, the inclination of the valley being | the same in the case of a liquid interior ‘Tis, af applied all at 
towards the north he London Clay reached nearest to the | once, Prof Darwin says, would raise the whole earth through 
surface towards St Pancras Church aud m Upper Woburn Place, | 3000° F if it had the specific heaPof sro® Lfrd. Kelvin holds 
the total thickness of the overlying deposits and the made | that the earth 1s solid, and that ıt solidified in a short spac of 
ground there being only about 12 feet Other sections, | time, and that the matter of the inferior at every depth ıs at the 
given along the southern sides of Tavistock and Gordon Squares, | temperature of solidification for the pressure there But if heat 
and through Gordon Street and the western side of Gordon | ıs being continually communicated to the interior, and chiefly to 
Square, show varying thecknesses of the deposits, overlying the | the more central regions, et seems impossible that the state of 
uneven flogr of London Clay, dP from 16 to 21 feet, the | solidity spposed could be maintained The author has shown 
* greatest ges here 1s found at the north-western corner | m hs * Physics ofethe Earth's Crust” that, 1f the cryst 1s as 
ef Gordon Square, Seeds were also discovered in a loam near | thin @ Many geologists suppose, then there must exist convec- 
the bottom of Gordon Stmet, at the same hoyzon as that con- | tion currents in the interior, which prevent the crusj from grow- 
taning thg mammalian remains, anå some shells were foundem | ing thick by melting off the bottom of ıt neaılas fast as it 
a barel of sandy clay, unger a calcargous deposit, about half-way | thickens The central heat ifmpaited to the interior by tidal 
down the wé&tern side of Gordon Square The author says tht | aciop explains ehe maintenance of such currents But the diffi- 
the deposits above the mammalifegous loam overlying the London | culty anse that the heat generated has been so great that there 
Clay in this area cannot be classed as post-Glacial nver-deposits, | se&ms no obgiouseadequate mode of getting wd of ıt The heat 
but must be considered as of Glacial orgin The animals, there- | conductfd away through the crust would not have been sufficient 
e fe, whicP evidently ded on the old land-surface where thei | to redu the mean temperature of the globe by more than about 
remains were foung, lived thefe eaxy in the Glaciab period | 209° F in 100 million yfars fiom the first formation of a crüist 
The r@ging of this paper was followed by a discussion, ın which | Volcanic action on an extravagant estimate would help only to 
the Presiden Mie Monckton,s SireHenry Weworth, and the | the gatent®of 4° or 5° F , and the work of deformation of the 
author took Part —The morphology of *Stephanocer as zigzag, by | crust would accotfnt for still less Ig appeafs from the above 
° 


S.S Buckman ._ > *a . °] that, if Prof Daryin's theory ıs true, the solidification of the 
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* crust cannot ha&e cammenced until long after the birth of the 
moon , so that the still molten surface would be able for ages to 
* 1adiate its heag directly bto space Otherwise we are thrown 
back on the nebular hypothesis, according to which the moon 
was left beh 1n the process of evoluto? of the system —On 
Gynodicecism{n the Labiate, by Mr J C Willis Among the 
heifhaphroditeMloweys of Oszganum afd otier Labiatze, there 
ocene on the sa; «* plant) female flowers, and Aiso flowers with 
one or more imperfeet stamens, the corollas of these flowers 
are usually smaller than thse of normal hermaphrodites Their 
number, varies from 1 to 7 5 per cent of the total flowers 
Experiments conducted in 1891, to determine if these abnor- 
, Malities varied yi number with the season, gave no result, no 
two plants (though qjle were from one stock) gave similar re- 
sults Observations were also made on Nepeta Glechoma , the 
relative numbers of female and hermaphr8dite flowers were de- 
termined weekly during the flowering season, and the propor- 
tion of females found to be greatest at the beginning of the 
season It was also noticed that the female plants bear more 
open flowers at one time,than the hermaphrodites (3 1 to 2 1) 
It was observed that the amount of protandry in the flowers 
appears to vay, being small at the beginming, and larger to- 
wards the end of the season Further observations are 1n pro- 
gress upon this subject —On the steady motion and stability of 
edynamical systems, by Mr A B Basset —Note on the geo- 
metrical interpretation of the quaternion analysis, by Mr J 
Bril The last two papers were taken as read 
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Royal Dublin Society, May 18 —Dr G J Stoney, FR S, 
Vice-President, in the chair —Mr G H Carpenter presented 
a report upor the Pycnogonida collected in Torres States by Prof 
A C Haddon The collection comprises only three species 
Pallene austrahensts, Hoes, for which (together with a new 
species) a new genus (Jarajfallene) 15 suggested, and a new 
Ascorhynchus —Mr H H Dixon gave a preliminary note on 
the mode of walking of some of the Aithropoda, illustiated by 
means of instantaneous photographs He found that the 
limbs move together 1n, * diagonals”, in insects the first and 
third legs on one side move with the second on the other, in 
spiders the first and third on one side with the second and fourth 
on the other, while the antenna of an insect 1s moved with the 
first leg on the same side —Sn Howard Grubb, FR5, 
described lus new chronograph for the Cape Town Observatory 
This chonograph 1s built on the model of that at Dunsink 
Observatory, Dublin, with such improvements as have been 
suggested by recent developments in the clock-work of equa- 
torial telescopes The barrels, twp in number, either or both 
of which can be brought into action, aie 28 inches long and 9 
mcbewin diameter The screws which carry the wagons are 
one-tenth pitch, revolving once per minute The circumference 
of the barrel being about 27 inchas, the seconds are foui-tenths 
of an inch long, ana each barrel i9 available for about four and a 
half hous’ work The principal modifications upon the Dun- 
sink instrument consist in the application of the electrical con- 
trol of the clock, # described in the Proceedings of the Insti- 
tation of Mechanical Engineers for the year 1888 The 
governor shaft of the @ock gefrs directly into the driving spindle 
without any intermediate wheels, and as there 1s maintaining 
power to the clock barrel, yt is possible to wind during the 
operation without at all affecting the rate of the clock — The 
axes of the barrels are supported upon sets of bicycle balls, in 
hardened steel boats The wagons cariying the electro-magnets 
for the registration of the signals are canied on ene plain 
roller and two grooved rollers, the latter hgving hastienedesteel 
end-plates to insure accmacy of“pos.tion Wyh theemain 
instrument, ewhich is inclosed in a glass case, is supplied a 
distributor for the purpose of working the electrical con- 
trol, for the explanation off the action of which the 
above paper may be referred to —On a newe electro- 
lytic galvanometer, by J Joly In the ordinary methods 
of determining tle strength of @ cune&t bg means *of 
electro-chemical , action, the element of time enttrs into 
the measurements which further require considerable@care in 
carrying out In this mstrument the observer 1s not concerned 
with time observations, and its indications follew fairly rapid 
variations of current Ít consists of a glass bulbcontajing 
dilute sulphuric aid, in wQich are immersed pfatinum electrodes 
placed close together to diminish resistance | This vessel cong- 
muntcates below with a tube bent twice af.ught angles and 
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carried up to a height of about 50cm above the level of the 


bulb A httle mercury contained in the butb rises normally 
into this tube to a level which ıs the zero of the instrunfent 
The tube is open at thetop The qub 1s furnished. with two 
tubulures on its upper surface ne is kept closed by ea 
stopper, and merely serves to admit the *electrolyte into the 
lulb when filling it The other is furnished with a brass 
attachment upon which 1s cemented a small piece of platinum 
foil pierced by a hole of very small bore The pungéture is 
protected above and below from obstruction by receptacles 
containing cotton wool When a curent is passed between 
the electrodes the gas evolved can only escape through the 
fine puncture At normal pressures this will only let the gas 
pass out slowly Hence there is an accumulation of gas 1n the 
bulb, and the increased pressure causes the memgury to rise in 
the vertical index tube , but as the pressure rises, the iate of 
eflux of the gas increases till ıt equals the rate of evolution, 
when the mercury column comes to rest The reading of a 
scale alongs'de the tube then gives the currentinamperes The 
instrument constructed for trial is very satisfactory It reads 
ona very open scale up to 25 amperes The electrodes are 
not large enough to cary heavier currents , if they were so, of 
course by enlarging the orifice the range could be increased 
At the higher readings there is some delay befoie the mercury 
column becomes stationary, due probably to a rise of tempera- 
ture in the bulb There 1s probably some small variation of 
the readings with atmospheric temperature change The 
calibration 1s effected by placing it in circuit with a trustworthy 
galvanometer The inventoi has had but little leisure to de- 
velop the instrument, afd brings ıt before the Society m hopes 
that someone may think it worth while to further investigate its 
capabilities 
PARIS 


Academy of Sciences, June 7 —M  d'Abbadie ın the 
chair —On the application of M — Linstedt's method to the 
problem of three bodies, by M H Poincaré —On a class of 
analytical functions of one variable dependent on two real 
arbitrary constants, by M Emile Picard —On the products of 
the residual life of the tissues, especially of the muscular tissue 
separated from the living being, by MM Gautier and Landi 
(continued) The authors found that meat when kept at a 
temperature not exceeding that of the living animal, acquired 
an acidity of about o 5 per cent after several weeks, during 
which 1t was protected from air and bacteria They attribute 
this acidity to the formation of acid phosphate of potassium 
under the influence of fatty acids, and especially to the partial 
peptonization of the albuminoids Two substances, found in 
milk, but not 1n fresh meat, are also abundantly produced, viz 
casei and nucleo albumin The albuminoids steadily decrease, 
whereas there zs a proportional inciease of alkaloids, these 
being identical with those produced during the life of the oigan- 
ism —Effects produced upon numerous morbid states by sub- 
cutaneous injections of a liquid extract from the testicles, by 
M Brown-Séquard —Oft the densities of liquefied gases and 
their saturated vapours, and on the consfants of the cuitical 
point of carbonic acid, by M E H Amagat —On new methods 
of forming certain substitution imides? by M A Haller — 
Reports of the Committee charged with the examufation of the 
calculator Inaudi, by MM Charcot and Darboux Jacques, 
Inaudi, a peasant born in Piedmont in 1867, learned to reckon 
before he acquired the art of reading and wiiting, which he did 
not master till twenty He therefore owes his extraordinary 
calculating powers to an abnormally developed memory for 
figures, aided by a mental Mpresentation of nambeys which the 
Committee proved by a Serres of careful experiments to be purely e 
acoustical, and quite independent of visualizatiof The ruleg 
of Inaudy’s operations are original eIn addition and subtrac- 
tien he begins on the left side, and deals wfth each whole 
number in its turn The extraction of  rootse and 
tRe solution of equations,are perfornted by tentative appfbxi- 
mations, executed with remarlgable rapidity At the end of a 
long sitting Inaudi was able to recount the whole series of nume 
bers dealt with, ameuntigg to some 400 figures —On the stability 


of motion 1n a particulfr case of the praplem of three bodies, dy 4 


by M Goculesco —Solax obsefvations durigg the first quarter o 
the year 1892, by M Tacchim At the Roman College,eluring 
this period, the &gquency of mejallicteruptions, spé, aif faculæ 
wag greater in the southêrn hemuspher of the sun? whereas the 


prgtubegnces were mere fiequente 1 the enorthÉn, nd nearer 


the pole The auroral maximam ıs probablygmore dependent 
. ' 
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on that of the protuberances than that of the sun-spots —On a 
property common®to three groups of two polygons, inscribed, 
circufnscribed, or conjugate to one conic, by M Paul Serret — 
On discontinuous groups of non-linear substitutions with one 
vasiable, by M° Paul Panle% —On the acceleration of mortality 
m France, by M. Dflauney From a calculation based upon 
certain tables published by the Bureau des Longitudes, 14 
appears that the death-rate is accelerated during the ages ranging 
from 100 32 and c4 to 82, while it 1s retarded between 1 and 
16, 32 and 54, and after 82 This gives the numbers 16, 32, 54, 
and 82, which may be regarded as natural epochs of human life 

They may be derived from the equation 3x? — 5x + 4, by sub- 
stituting for x the values 3, 4, 5, and 6 The equation represents 
a parabola —Optical method of determining the conductivity of 
metallic bars, ky M Alphonse Berget This ıs based upon an 
application of interference fringes or Newton's rings produced 
at the ends of two bars to be compared, by means of which the 
ratio of their elongations is found Applicable to bars of rare 
metals —On the propagation of feat within crystallized sub- 
stances, by M Ed Jannettaz —On a new determination of the 
ratio v between the electro-magnetic and the electrostatic C G S 

units, by M H Abraham Obtained by measuring the same 
capacity—-of a plane condenser with guard ring—in both 
systems The value obtained for o was 2992 « ro? — 
On the basic nitrates of zinc, by M J. Riban —On the 
permolybdates, by M E  Péchard —On a reproduction 
of leucite, by M A Duboin —Contributions to the study of 
mineral waters preservation of these wateis, by M P Par- 
menter —On the fixation of 10dine by starch, by M Gaston 
Rouvier —Mechanical determination. of the boiling-points of 
alcohols and acids, by M G Hinrichs —Preparation and heat 
of formation of monosodic resorcm and hydroquinone, by M 

de Forerand —' Thermal study of the dibasic organic acids 

methyl-malonic and methyl-succimic acids, influence of 
isomerism, by M. G Massol—-On an oxidation product of 
starch, by M P Petit —Oigano-metalhc combinations of the 
aromatic acetones, by MM E Louise and Perrier —On the 


chlorine derivatives of the isobutylamines, by M. A Berg — 
Researches on the ptomaines m some infectious diseases, by M ° CONTENTS. PAGE 
A B Griffiths —On the droptase of the French Congo, by M | Mechanics By Prof, A G Greenfill, F R S 145, * 
E Lacroix —Researches on the filtration. of water by the Collections from the Andes By H J Elwes 147 
Mollusca, and applications to ostreiculture and oceanography, y oe 
by M H Viallanes —On a parasite of the locusts, by M L The History of Epidemics. ste e148 
Trabut —-Tuberculous vaccination of dogs, by MM Héricourt | Our Book Shelf — 
and Ch Richet The effect was tried of vaccinating some T » 
dogs with aviary tuberculosis, which proved a perfect prophy- Hatch m Mineralogy ”—J. W J h h 5 149 
lactic to human tuberculosis, the injection of which proved fatal Pratt “To the Snows of Tibet through China” . . 150 
to those not so vaccinated, the rest being unaffected Letters to the Editor — 
Absolute Electrometer fo Lecture Purposes. (Zw ^" 
BERTIN trated)—Prof F Braun . . s.e wg I50 
Physiological Society, May 13 —Prof Munk, President, Saturn’s Rings —Rev A Freeman 130 
in the chair —Prof Loewy gave an account of experiments on B : $ y 
respiration under reduced atmospheric pressure, carried out ma Aurora —James Porter à tc . ES 151 
confined space which admitted of very rapid reductions of | The Atomic Weight of Oxfgen —Robt Lehfeldt . 151 
pressue (to half an atmosphere) Qu constant composilion of ! The Nitric Organsms —R Warnngton FR S . 151 
theinclosed am The amount of reduction which was borne | 
without ill effects differdfl in the case of the three persons on whom Carnivorous Caterpillars —R McLacÉlam F R S, 151 
the experiménts were made, 1n accordance with the magnitude of The Cuckoo in the East —FeC Copstahle I51 
their respiratory activities the greater the latter, the greater | The New London University *rsr 
was the reduced pressure which could be withstood For any | Subdivısıons in Archzean Hisjory By Prof James 
one person it appeared that a greater reduction could be borne 
while fasting o1 during work than after a meal or,during repose D. Dana 152 
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tothis pin, stopped the rotation of the dgk The necessary e 
weight, as thus measured, was found to vary with the rotational 
velocity of the axis and with the mas@ and mogent of mertia * 
ofthe disk It varied also accoidgng as the axis was dry or 
smeared with old o new oil, and afso with thf material of 
which the disk wasfimade, &c —Dr Wien spoke fn Maxwell's 
electro-magnetic tory, &nd the additions made to by Poynting, 
and gave, ın corcNision, a hypothetical conception of the ature 
of magnetism which corresponded to the emsting formule 
* 
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THE k W LONDON ees Ud 


[^ ost last issue, w® laid before our reade¥s a statement 
of the propoSals adopted by the Association for Pro- 
moting a Professorial Unfversity for London at a meeting 
held at Burlington Hquse on the 14th inst It may tend 
to clear the 1ssug if we now briefly compare these pro- 
posals with the proviswns of the Gresham Charter 
The Gresharf Charter seeks to federate two Colleges 
and ten medical schools, primarily for examination pur- 
poses Such a University, 1f created, would have had 
two competing staffs 1n the Faculties of Arts and Science 
and twelve in the Faculty of Medicine Provision 1s also 
made, under cestain conditions, for the federation of other 
institutions, 1f it can be shown to the satisfaction of the 
Council—that 15, of the Chancellor, the Lord Mayor of 
Eondon, and*he representative members of the Councils 
ofthe twoconstituent Colleges and the ten medical schools 
—that such institutions are ona basis justifying the expecta- 
tion of permanent existence, that they are under the 
“independent control of their own governing bodies , and 
that they are reasonably well equipped ın some one 
"Faculty Such a federation, created not primarily for the 
tiue business and proper functions of a University, but 
solely 1n the interests of a degree-granting body, could 
*only have one result The examination. schedules must 
perforce be within reach of the lower gradeg of instruc- 
tion, the various constituent. elements would be actively 
competing bodies, and no attempt to create a single 
competent staff and a single set of fully-equipped 
University laboratories would be feasible Is it at 
all probable that the true work of a University 
would flourish under such a system as that? Is it in 
the least degree hkely that we could hope to see 
created in London, a teaching ogganization worthy of the 
greatest and richest capital in the world, or even such as 
many of the smaller European capitals now possess? The 
fame of a University, if 1t is to be anything more than a 
social function, must depend gn*the character of its teach- 
ig Would the best men be attracted and retained by 
such a system * "here can be only one answer to these 
questions The,Gresham sgheme is not only a wholly in- 
adequate solution of the University question, but in so far 
as it tends to accentuate and perpetuate the existing state 
of things its provisions are positively mischievous No 
solution of the qugstion can be either just or final which 
ignores the existence of the presént*University of London 
If London is to have two degree-granting bodiesexisting, 
practically, side by side, we shall®have confusjon* werse 
confounded *, Burlington Gardens would inevitably be 
driven to establish a teaching organization pf ats own, 
unless it was supremely indifferent to its fate or supinely 
content with the teaching of the Correspondence Colleges 
and the crammer$ Why sbould* we neglects and not 
only neglect but positively so arrange as to destroy, the 
prestige of the existing University eof London? This 
Unversity is not effetes—it has still within ıt agreat poten- 
tiahty for good Surely, in common gratiude, the Umi- 
versity which has hithérto consisteatly | upheld a bigh 
standard of attainment for its degrees, and which has 
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done so much for the spread of natural science 1n this 
country, is worthy of better treatment at the hands of 
those who profess to minister to the true interests Of 
learnmg The Gresham scheme 1e really an attempt on 
the part of certain of the medical schoolsand some of the” 
ar& and science teachers to cheapen degrees and so attract 
students It is true that the new University medical 
degiees would carry no license to practise But “is it 
likely that the University would permanently put up with 
this unique position, or that its students would continue 
tosubmitthemselves withouta murmur to a double examin- 
ation system? As the document issued by the Victoria 
University indicates, the result, ın all probability, would be 
to reduce the two examinations to a single standard by 
compromise with the licensimg body Thescheme, more- 
over, gives an overwhelming preponderance to the most 
purely professional of all the faculties, and far too large 
a share of control to persons of small academic expe- 
rience who devote occasional spare hours to academic 
affairs It makes no attempt to satisfy the demand for 
the recognition in some form of University work among 
the people No wonder, then, that it was strenuously 
opposed by a powerful section of the governing body, 
and by a majority of the teachers in the Faculties of 
Science and Arts, of the most influential College that it 
proposed to incorporate The Council of University 
College, indeed, has never openly ventured to place the 
scheme before the governing body 

The Gresham University Commissioners are authorized 
by the terms of their reference “to consider and, if they 
think fit, to alter and to amend and extend the proposed 
charter, so as to form a scheme for the establishment, 
under charter, of an efficient teaching University for 
London” It is impossible to conceive how the charter 
submitted to them can be amended so as to form such a 
scheme if its salient features are preserved That fact 
1s becoming more and more patent every day The 
Association which put forward the proposals we have 
already referred to now numbers among its members— 
medicine excepted— a majority of the leading London 
teachers If these teachers say that they do not wish 
the Gresham Charter at any price, it 1s difficult to see 
how it can be imposéd upon them Any attempt to 
resuscitate that charter, even with amendments, will meet, 
as before, with the opposition of the provincial Colleges, 
the minor London teaching bodies, and, whati$ perhaps 
more important, the organized opposition of a large section e 
of the London teachers, and of some of the most powerful 
and influential friends of higher education in this country 

The fact 1s that it ıs at last clearly recognized that the 
foundation of a Metropol.tan University, whichewill bear 
comparison with those of the great Contineneal cities, 15 
a matter of najional importance The action of the 
Hotse of Commons tithregard to the Gresham Charter 
offers an opportunity, suck as may pot soon ogcur affagn. 
for attempting the formafiongf a University in London on 
the same ample lines as those to be fqund in othere 
European capitals? Watchful observers of what has been 
going op during the past three or*four years have de» 
liberately come to the conclusion that itg$ quite impossible 
to improve the eenditigneof dughtrg educatio en London 
hy meang of any federatiot? of Copeges The cfeation of 
€ hómpfeneous academic bagly with power, $0 q5soró, not 
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to federate, existing institutions of academic rank, 1s the 
only real solufion ofthe problem An academic body ef 
thes character might well be organized, so far as teaching 
1$ concerned, on the broad lines of a Scottish University 
*Such a corporatjon may be conveniently spoken of asa 
professorial Unsversity, to distinguish ıt from a fedaral 
University A federal University may be all that is 
possible when the constituent Colleges are situated in 
different towns, as 1s the case in the Victoria University , 
but it cannot be efficient 1n London, where these Colleges 
would appeal to the same public for support 

The scheme put forward by the Association for Pro- 
moting a Peofessorial University for London ıs not open 
to the objections urged against the Gresham scheme It 
would found a University gn the same broad lines as 
those of France, Germany, and Switzerland It would 
bring to the new University all the power and prestige cf 
theexisting University It will meet with no opposition 
from the provincial Colleges, on the contrary, it has the 
active support of many of the leading provincial teachers, 
It satisfies the demands of the Victoria University 
that the medical degree shall carry the hcense to 
practise, and that the medical representation shalj 
not preponderate It has, for thefirst time in the history 
of the movement, brought the most influential teachers 
from a variety of London teaching bodies into close 
and actve sympathy, and animated them with a 
desire for a University of definite type It is. significant 
that the Council and staff of Bedford College are at one 
in favour of a University on the. general lines laid down 
in the Association scheme The Senate of University 
College has carried a motion urging their Council to 
adopt a similar resolution in favour of the scheme of ab 
sorption The Association scheme makes full provision 
for the recognition of work of the University Extension 
Character, and for the appointment of University lecturers 
at minor and non-absorbed teaching institutions Whilst 
proposing central control and central University labora- 
tories of the highest type, it provides for local teaching 
such as 1s required for pass degrees or for the lower 
stages of honours graduation Lastly, ıt provides for 
post-giaduation courses and specialized instruction, such 
as that of the Collége de France and of the greater 
German Universities 

zu regards medicine, 1t recognizes that it is impossible 

“absorb” the edical schools owing to their close 
At to great public charities, but at the same time 





"1t endeavours to grant much of what the Medical Faculty 


gainéd by the Gresham Charter The Medical Faculty 
will be elected by the medical teachers therftiselves There 
will be, as in every Universityesf standing, medical pro- 


e fessors appointed by the Senate from the Medical Faculty 


eon the recommendation ofthe faculty The existence of 
such a mediael profess8nate will enhanee the dignity, of 
the University and of the medical schools, whilst at the 
safhe tim@ ıt holds but a stag inducement to tháse 
schools to select members fo#the Medical Faculty on the 
“ground of their scientific as well as their administrative 
geputatioa, The lgutation of thé number of medical 
professors on the Senate wif safeguard the chasacter of 
the medica) degr& The scheme, whilst giving very ex- 
tended pgwérs to the medigal Schools, meets the objec- 
tions of the pfovinaial ponents of the Greshan? Charger 
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Lastly, it provides for the du University recognition qf 
the pure science teaching of*the medical schools 

We have thus indicated as shtrtly as pessible the main 
features of the Qvo schemesewhjch are atgpresent before 
us The onegs essentially parochial mf conception, 
and vestry-lik# in Xs character The othZr has ip 4t the 
elements of ¥ great teaching organization which shall be 
both metropolitan and 1mperialin fts aims and influence 
—a University which shall be worthy of London, the 
capital alike of Great Britain and €f the Greatér Britain 
beyond the seas . 
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THE "ANALYSIS OF WINES 


Analyse des Vins Parle Dr L Magmer de la Source. 
(Paus Gauthier-Villars et Fils, 1892 ) 


An wine 1s gradually becoming more and 
more important as an item in the flational dink- 
bill—last year we imported 16,782,038 gallons, valued at 
45,995,133—~ats analysis and the methods fpr the detee 
tion of its sophistication have received comparatively 
little attention from the chemists of this country On 
the other hand, in France and Germany the subject has 
been very thoroughly investigated ın pracucally all its. 
many details, and carefully worked-out methods have 
been prescribed for the guidance of the public analysts . 
of those countries Indeed, there 1s probably no article 
of food or drink, with the possible exception of milk, of 
which the chemistry has been so well thrashed out. , 
Wine 1s in reality a highly complex fluid, and on account 
of the character of certain of its proximate constituents 
it is frequently liable to change It contains varioss* 
alcohols, glycerin, acids, salts, “extractive matter,” 
together with those principles which give to it its 
particular colour, special flavour, smell, or “ bouquet.” 
Whilst some of these constituents can be accurately 
isolated and described, others can only be detected by 
the sense of smell The principal alcohol 1s, of course, 
ethyl alcohol, but butyl ahd amyl alcohols, together with 
ethylene glycol and isobutyl glycol are not unfrequently 
present in greater or less quantity The quantity of 
alcohol 1n natural wines nay be said to vary from 6 to 
12 per cent, and the qu@ntity of glycerin from 7 to 10 
per cent of the alcohol present Tartaric, malic, suc- 
cinic, glycoljc, and oxalic, togethe? wfth tannic and 
acetic, are the chief acids ih wine These are said to 
aid m its preservation, by preventing the formatifn of 
fungi Traces of other fatty acids, such as propionic, 
butyric, and cenanthic acids are also present, as well 
as acetaldehyde, and possibly its honfelogues — Tartaric 
acid oacurs mainly as the dextro variety — lzevo-tartaric 
acid 1s V Ohly of c®mpargtively infrequent occurrence If 
tartfrit atid is not found, as, for example, 1n certain 
samples. of sherry, its absence is almost cemainly due to 
its reméval by “plastering” The amount of free acid 
ut soufid wife, reckoned as tartaric acid, varies between 
a3 and 7 Pei cent „a greater amoynt than this im- 
parts sourness to the wine 

Old®wines have an acid reaction 1n c8nsequence ofthe 
presence of a certain amount of free acid and potassium 
bitartrate A wine not exhibiting this acid reaction 
tastes flat , thé acidity is its mosj important flavour For 
a long time it has teen believed that the free acid of 
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wine 1S iut acid alon? Nessler’s researches have, 
however, shown that tltis 1s seldom the case, tartaric 
and malic acgds often exis? together, apd frequently the 
free acid cof of malic acid entirely Wines con- 
tamg tartarı® acid gaste more tart tifan Ys with only 
malic acid, or a gfixture of malic and tartq@he acids 

The characteristic” smell of wine is said to be due to 

cnanthic ether, the compound ethers probably confer 
the bouquets which dfstinguish one vintage from another 
among these axe aceto-propylic, butylic, amylic, caprylic, 
butyro-ethylic, caprgló- ethylic, capro-ethylic, and pelargo- 
ethylic, and the tartaric ethers According to Jacquemin, 
these bouquets are primariN due to the special characters 
of the yeast used in the several distncts One and the 
same “must” fermented with the yeast obtained from 
several different districtS gave wines having the bouquet 
characteristic’ of the district from which the particular 
yeast had come — Rómmer fermented the juice of an 
enferior grage and of hot-house grapes respectively with 
yeast cultures obtamed from the Champagne, Cóte d'Or, 
and Buxy districts, and found that 1n each case the wines 
had the bouquet of those from which the yeast had been 

. derved The sugars occurring in wine are dextrose and 
levulose Cane-sugar is never naturally present, even in 
“must”, it 1s sometimes added, as in the case of 
champagne, but it 1s then rapidly transformed into invert 
sugar In some wines, as, eg, Sauternes and sweet 

_ Rhine wines, sugar occurs m the form of mosite The 
colouring-matter of normal wine is derived partly from 
the oxidation of the so-called extractives corftained 1n the 

* juice, and m the case Of red wines from matter (cenolin or 
cenotannin) contained in the husks, stalks, and seeds, 
which 1s soluble only by the joint action of acid and the 
alcohol formed during fermentation The albuminous 
substances ın the “must” are removed when the fermen- 
tation 1s properly carried out, but in imperfectly fermented 
wines a certain amount remains, and in the case of white 
wines may again render themfliable to fresh fermenta- 
tion eIn 1ed wines this danger 1s obviated by the pre- 
sence of the tannin of the husks 

The inorganic substances cogtained in wine are potash, 
soda, lime, and magnesia, 1{ combination mainly with 
tartaric, phosphoric, and hydrochloric acids Sherries 
contain pota$sium sulphate in excess,,owing to the 
practice of aldın gypfüm to the “must” This 
prattice, which prevails not only in Spain, but also 
in Portugal, the south ofeFrance, and to some extent 
in Italy, probably has for its object the precipitation of 
certain albumindts matters whigh injuriously affect the 
wine It is alleged that the fermentation 1s ir? conse- 
quence much more rapid and ¢omplMe, that “the fine 
keeps longer, and that its colour ıs richer and’more last- 
ing Its real advantage to the wine-maker'is that it 
clarifies the wine rapidly, and allows it to *be quickly 
brought to market It ıs chiefly empldyed wWithe the 
coarser qualitiesgof red wine, ang the gypsum is either 
added to the grapes and trodden with them, or, ift fewer 
cases, added tò the expressed Juice, the dhantity 
used is generally 1 to 2 kilos to every,100 kilos of 
frut, but it 1s some ‘times as much as 10 kiles The 
action of the "caldura sulphate on the „bitartrate of 
potash present in the juice produces'an acid sulphate 8f 
potash, which gradually forms the normal’salt by decom- 
wo. $182, vor. 46] E 


Position of the phosphate present forming fige phosphoric 

acid Hence a “plastered” wine 1s relatively rich *n 
potash and sulphuric acid 

Although much has been said as to tle baneful effect? 
of, plastered wine, very few trustworthy cases of injurious 
action have been recorded The Academy of Medicine 
of Limoges instituted. à lengthened inquiry on. the'sub- 
Ject 1n 1888, and reported unfavourably on the effects of 
plastered wine upon health The French War Depart- 
ment also appointed a Commission, and its conclusions, 
which, on the whole, were unfavourable to the practice, 
have been recently confirmed by Nencki, Who was re- 
quested by the Government of the Canton Berne to report 
on the advisability of modifying a law, which operates in 
many parts of the Continent, forbidding the sale of wines 
contaming more than 2 grams of potassium sulphate 
to the htre Asto the question whether a plastered wine 
should be called adulterated, it has been contended that 
a product which, by treatment, 1s deprived of one of its 
most characteristic constituents, viz tartaric acid, whilst 
another substance, calcium sulphate, not normally 
present, 1s introduced, carnot be called anything but 
adulterated . 

As may be supposed, the art of the falsifier 1s very 
largely directed to the improvement of the colour of wine, 
and unfortunately ıt is upon the product which popular 
prejudice associates with the name of an eminent states- 
man, and which has no other attribute of claret than its 
colour, that his skill 1s mamly expended It has been 
estimated that the whole yield of the “classed growths ” 
of the Médoc does not, even in the best years, now ex- 
ceed 5,000,000 bottles Much ofthis, it 1s true, comes to 
England, but enormous quantities of paysan, artzsan, 
and éourgeots wines from the Gironde and Languedoc, 
mixed with the produce of North Spain and Italy, are 
worked up andsold as “claret” in this country This 
product 1s not exactly poisonous, nor even, as a rule, 
positively hurtful, but, ıt need hardly be said, ıt has no 
special merit or individuality Formerly, the pharma- 
copoeia of the wine-doctor, like that of the physician of 
old, was restricted to products of the vegetable king- 
dom , but, in addition to the colouring-matter of Phyto- 
lacca berues, Althea rosea, bilberrieg, mallow, elder- 
berries, privet-berries, logwood, alkagna red, lichen reds, 
all of which are still used to a greater or Jess extent, he has 
not been unmindful of the wealth of colouring-matter, 
which ıs latent in coal-tar, and to-day the banks of the 
Rhine have their part in the manufacture of other wines 
than hock ‘Biebrich scarlet, fuchsine (magenta), the 
various Ponceaus, Bordfhux reds, crocem. sgarlet, and 
similar colouring-mz&ters, find their way to ghe south of 
Europe for the purpose of Wine sophistication A sub® 
stance known a Zzu£qgra ger los vinos is largly used in the 
district of Huesca for cglouring Spanish wines Itecon- 
tains two coal-tar derivatives, one of which % that form 
of Biebrich red which 1s tifined blue by sulphuric acid, 
whilst the others which exists in smallér proportion; 
closely resembles thé colouring mater known®as ce/736e 
According toan analys® by fay, the composition of trutura 
is organic mgjter, mąjaly, Biebrich" red, 664, Sodium 
sulphate, 26 10, argéniai9 oxidf, 162, "fan oxide, 
time, ad, 588 In *view of tife“pecifiar mature of this 
substance, it 1s reassurmg to know tha? thefe is a ten- 
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dency toe'etusn to vegetable colouring-matters, and that 
lafge quantities of maqui berries are being imported into 
Europe from Chili fog the purpose of colouring wines 
"In the three years ending 1887 the exports of thts sub- 
stance were iespectively 26,592, 136,026, and 431,392 
kilos, by far tne largest proportion finding its way to 
Frante 

The little book before us has no pretensions to be 
regarded as a complete treatise on the analysis of wines 
Its aim ıs to furnish the analyst with a numaer of carefully 
tested methods for the detection of sophistications and 
adulterations, and for the rapid determination of those 
const tuents on which the character of wine mainly 
depends Dr Magnier de la Source is well known in 
France as an authority on the subject, anc the Bulletin 
of the French Chemical Society contains papers by him 
relating to the analysis of wine His methods are, for the 
most part, similar to those adopted by the Association of 
German and Austrian analysts, although they are not 
described with that minute attention. to detail which has 
been found desirable by the German-spealung chemists 
As may be seen on turning over the pages of Fresenius's 
Zeitschrift fur analytische Chemie, the * musts” and wines 
of Germany are periodically examined and reported upon 
with all the method and regularity adopted .n the case of 
the London water-supply , and it has happened in the past 
that the modes of determining such constituents as the 
vegetable acids, glycerin, and “ extractive matters” have 
been discussed and wrangled over m a manner which 
recalls the famous fights over * organic carbon,” * albumi- 
noid ammonia,” and “ previous sewage contamination ? 
ofyearsago The only fault that we have to find with 
this book is that its author hardly does justice to his 
German brethren; although, it ıs but fair to add, some 
reference to their work is to be found in the excellent 





bibliography at the end of the volume TET 
MODERN THERAPEUTICS 
An Introduction to Modern Therapeutics ByT Lauder 


Brunton, M D , &c (London Macmillan and Co ,1892 ) 


HIS work is a reprint of the €roonian Lectures de- 
livered befere the Royal College of Physicians, 
London, in 1889 Whatever Dr Brunton writes is sure 
to be intertsting, and the present lectures have Jost none 
vf their lucidity or freshness though three years have 
elapsed since they were before the medical profession 
It is hardly necessary to say that the subject is one with 
which Dr Lauder Brynton ıs eminently fitted to deal and 
the non-medical reader will be tonyınced when he has 


x pu the volume that medicyne and therapeutics are far 


rom being the inexact sciences they were not many years 
ago The elementary nature of*some of the early pages 
wild be ungerstood aghen it ıse remembered that the 
audience before which the lecturf were originally given 
consisted in a large measure of men who had learnt 
chemistry before the days of Crookeg, Lockyer, and Men- 


e fieleeff If was necesSary thagthe author should lead them 


through a brief surgey of the chieffacts and theofies re- 
lating to at§ms and qnólecules enti] theemore difficult 
subject of thg composition, cbitstitdtion, and methods of, 


. 9 
ê union of organig radicles is reached *' This 1s Goné in an 
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admirably clear summary, dssisted “by fhose apt illus* 
trations drawn from every-day hfe for whigh Dr Brunton 
is so well-known, Our new dengs are now,made by the 
chemist, so geat has been the S E of organic 
chemistry, thatthe pharmacologist has hai work toekeep 
pace with alb fie new combinations that issue from the 
laboratory But the two classes Of investigators, the 
chemists and the experimental therapeutists, have at 
least gone hand ın hand so far, thasit ıs now possible to 
Judge the action of a drug byits compositn This, how- 
ever, as Dr Brunton points out, 5enot a rule without 
exception Theresare many drugs which behave in un- 
expected ways, they no dowbt, in the future, will be 
brought into harmony with laws of nature yet to be 
discovered. At present it ıs not possible to prophesy the 
physiological action of a chemic®l compound with [that 
mathematical accuracy which enables astronomers to 
foretell eclipses , pharmacology is y&t, and perhaps always 
will be, an experimental science 
. e. 

The lectures stand practically in the same condition as 
thatin which they were delivered A volume of equal 
size to that under consideration would have been neces- 
sary to include all the new work that has appeared in the , 
last few yeats The tuberculin of Koch, the importance 
of poisonous proteids, and the diminishing popularity of 
the ptomaines, the action of the intestinal epithelium 
(vice the liver) as the gatekeeper protecting the body from 
the entrance of albumose , the application of phagocytosis 
to the problems of disease, together with the views of the ` 
antiphagocytssts—these are a few of the big questions 
that have come to the fore in the ‘last three years, and t° 
is only active pathologtsts who would be able to realize 
how much longer these lectures would have been if full 
reference had been made to all of them The main facts, 
and the principal conclusions adduced by Dr Brunton, 
will, however, still remain , and all those who read the 
lectures in the medical journals before will welcome 
their appearance in a mor permanent form now, and to 
those who missed them ın 1889 we can confidergly re- 
commend the book as one which will not only be interest- 
ing but also useful ` WDH 





OUR BOOK SHELF , 


By We H Besant, ScD, 


. 
Elementary Hydrostatics 
(@am- 


FRS “Cambridge Mathematical Series ? 
bridge Deighton, Bell, and Co, 1892 ) 


THE success this work has achieved will be gathered 
from the fact that this 1s the fifteenth egition, so that any 
further gniticism on our’patt would be quite unnecessary 
The briefsnatcheg of historical matter, together with the 
luci and &mple explanations, all tend to stir up*in the 
student an amount of mterest which in the,reading of 
many other works on this subject lies dorraant By a 
careful sfudg of the illustrafons, especially those relating 
toepumps, presses, &c, the beginner may gather much 
knowledge about the principles on which they are based 
In this edison the textehas undergone @ careful revision, 
several alterations and additions having been made A 
uniform system of units has been maintained throughaqut, 
and the chapters on fhe motions of fluids and on sound, 
which in previous editions were inserted among those on 
the* equilibrium of fluids, have here been separated 
The examples and problems at fhe termination of each 
apter are as,*numerous as ever, a new edition of 
. 
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their solutions being nea? completion Both at the 
Universities and elsewlere, the work will still continue 


to occupy i position. which it has held among 
- WwW 
The Threshod By C*R 


treatises of itl kind 
of Science Ider Wright, 

FRS Revised d Enlarged 
(London Charles Griffin and Co, 1892 ) 


Secqhd Edition, 

THE primary aim of this book 1s to interest young readers 
in various s mp e amd amusing experiments, illustrating 
some of the qhief physical and chemical properties of 
surrounding objects, and the effects upon them of light 
and heat Inehe present edition the author has made no 
change which ıs likely to interfere witl? this object, but he 
has added various scientifc appendices, and an excellent 
chapter on the systematic order in which class experi- 
ments should be carried out for educational purposes 
These additions will beof great service to all who may 
wish to use tke volume not merely as a “ play-book,” but 
as an instiument foi fhe training of the mental faculties 
Any one who may still have doubts regarding the value 
eof elementary science as an organ of «education, will 
speedily have his doubts dispelled if he takes the trouble 
to understand the methods recommended by Dr Alder 
Wnght The majority of the experiments he has selected 
must not, of course, be studied merely in his exposition 
It is intended that each reader shall make them himself 
If that 1s done, they cannot fail to quicken the intelligence 
even of “the average boy " 


Key to] B Locks Elementary Dynamucs By G H 
Lock, MA (London Macmillan and Co, 1892 ) 


THIS key will be found most useful both to beginners and 
teachers alike The examples are all carefully worked 


, out, many of the more difficult problems bêng treated at 


greater length with the view of helping those who are 
studying without the aid of a teacher By an intelligent 
use of this book, a student should acquire a good know- 
ledge of the method of working out problems as well as 
the important factor of attacking them in the nght way 





2 LETTERS TO BHE EDITOR 


[The Ẹditor does not hold himself responseble for opinions ex- 
pressed by his correspondents Neither can he undertake 
to return, or to correspond swith the writers of, rejected 
manuscripts intended for thrg or any other part of NATURE, 


No notice ts taken of anonfinous communications ] 
° 


m Ies in the South Atlantic 


THE following account ice met with in the South 
Atlgntic at the commencement of last Apiil, which has been 
supplied to the Meteorological Office by Captain Froud, of the 
Shipmasters’ Society, may be of interest to your readers 
Rospert H Scorr, 

Secretary, Meteorological Office 


e 
Ship Cromdale, pondon 

SrR,—I now send you a short account ofgny unusual encgunter 
with ice in the above ship on ofr homeward passage from 
Sydney « 

We left Sydney on March 1, and having run our easting down 
on the parallel of 49° to 50° S , founded the Hora dh March 30 
without having seen ice, the average temperatyre of the water 
being 43° during the whole run across ei 

At midnight oa Aprils, lat 56S, long 58, 32 W ,ethe 
temperature fell,to 37° 5, this being the lowest for the voyage, 
byt no ice was se€n, although there was a suspiciouseglare to 
the southward . 

At4am, Apnl 6 lat 46 S, long 3S8 W, a large 
berg was eported right ahead, just giving us timeeto clear it. 
At 4 30, with th® first siga of daybreak, several could bê dis- 
tinctly seen to the windward, the wind, being “north-west, and 
the ship steering north east abopt nine kfps At daylight, 
(5 20) thé whole horizon to the windward was a eomplete mass 
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ef bergs of enormous size, with an unbioken well at, the back , 
there were also many to the leeward. I now called®all hands, 
and after reducing speed to seven knots, sent the hands to their 
Stations and stood on — Át 7 a m there was a wall extendin 
from a point on the lee bow to about four paints on the quarter 
and at 7 30 both walls Joined ahead. I sent the chief mate 
afoft with a pair of glasses to find a passage out, but he reported 
from the topgallant yard that the ice was unbroken ahead ,Find- 
ing myself embayed, and closely beset with innumerable Bergs of 
all shapes and sizes, I decided to tack and try to get out the way 
I had come into the bay The chfís were now truly grand, 
rising up 300 feet on either side of us, and as square and true at 
the edge as if Just out of a jomers’ shop, with the sea breaking 
right over the southern cliff and whirling away in a cloud of 
Spiay — Tacked ship at 7 30, hnding the utmo difficulty in 
keeping clear of the huge pieces strewn so thickly in the water, 
and having 1n several cases to scrape her along one to get clear 
of the next We stood on in&his way tll 11 à m , when to my 
horror the wind started to veer with every squall, tll I diew 
quite close to the southern barrier, having the extreme point a 
htde on my lee bow I felt sure we must go ashore without a 
chance ofsaving ourselves. Just about r1 30 the wind shifted 
tothe south-west with a strong squall, so we squared away to 
the north-west, and came past the same bergs we had seen at 
daybreak, the largest being about 1000 feet high, anvil-shaped 
and at 2 p m got on the north-west side of the northern arm 
of the horse-shoe shaped mass — It then reached from four points 
on my lee bow to as far as could be seen astern, 1n one unbroken 
hne Afact worthy of ngte was that at least fifty of the bergs in 
the bay were perfectly black, which was to be accounted for by 
the temperature of the water being 51°, which had turned many 
over also think that had there been even a small outlet at 
the eastern side of this mass the water between the barriers would 
not have peen so thickly strewn with bergs, as the prevailing 
watery gales would have duven them through and separated 
them 

1 have frequently seen 1ce down south, but never anything like 
even the smaller bergs in this group I also had precisely the 
same experience with regard to the temperature of the water in 
our homeward passage 1n the ship Derwent three yems ago, as 
we dipped up a bucket of water within halfa mile ofa huge berg 
and found no change in the temperature 

I trust you will warn, as far as possible, those about to sail for 
the Cape, as these bergs must soon reach that part 

l remain, yours truly, 
(signed) EpGarR H ANDREW, Master. 
June 12 


Land and Freshwater Shells peculiar to the British Isles, 


Mr COCKERELL, 1n his article in NATURE of May 26(p 76), 
draws attention toa list of land and fieshwater shells peculiar 
to the British Islands in Dr Wallace's new edition of ‘Island 
Life" lhi» work 1s of Such very geat importance to every one 
engaged ın the study of the geographical distribuuon of animals, 
that it 15 regrettable the author should have repeated an error 
made in the first ediuon Geomalacu® maculosus, as 1s men- 
tioned in Mr Cockerell’s article, 1s not peculiar # the British 
Islands A specimen was discovered in Northern Spain as far 
back as 1868 by Mr von Heyden, and recorded in the Nach- 
richtsblatt d deutschen Malakozool Gesellschaft by «leyne- 
mann in 1869, lhe allied species, supposea to have been found 
1n France, has been proved to be an Arion, but several species 
of the interesting genus Ge@nalacus have been recently described 
by 5imioth from Poreufgal e i 

Mr Cockerell also states that several varietie& in the list of 
peculiar Binish forms may have @ be eventually struck out , 
and this is certainly Use case, as the varietf a/Dolatez alts of 
Arion ater, mentioned as *' very distinct,” was fount neg Bre- 
ten, in Germany, and, Sis described in Srmeth’s ‘ Netur- 
geschichte der deutseheit Napktschnecxen” (Zeuschr f wss 
Zoologie, vol 42, 1885) e R, TF SCHARFF. 

22 Leeson Parla Dublin, June 13 
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THE Imperial Mhsum® is n$ longer Af castle m the 
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some strugtura, affording a pleasant contrast to those uv 
itsammediate vicinity 

The objects and purposes which this institution should 
fulfil have been fully Ventilated and discussed in these 
columns ever sin@e the idea of such a national memorial, 
commemorative of the fiftieth year of the reign of Hér 
Majesty, was suggested This being so, it will be 
interésting to many of our readers if we make one or 
two comparisons of the scheme as it exists at present 
with the past suggestions In an article on “ Science 
and the Jubilee” in 1887 (NATURE, vol xaxv p 217), 
we wrote — 

i There is room for an Imperial Institute 
which migi without difficulty be made one of the 
glories of the land, and which would do more for the 


federation of England and her colonies than almost any ' 


other machinery that it 1s possible to imagine But it 
must be almost exclusively a scientific institution Its 
watchwords should be ‘Knowledge and Welcome’ 
England, through such an institution, should helo her 
colonies in the arts of peace, as she does at present 
exclusively in the arts of war In an Imperial Institute 
we can imagine the topography, the geology. the botany, 
and the various applications of science, and the industries 
of Greate: Britain going hand in hand ” 

Again, referring to the proposed inclusion of an 
Emigration Office in the scheme, 1@was remarked — 

“Wita this we cordially agree But the return current 
must be provided for Those who have lived in Eng- 
land’s colonies and dependencies know best the intense 
home feeling, and 1n many cases the stern necessity there 
is of close contact with the mother country Let the 
Imperial Institute be England’s official home of her re- 
turning children—the hall in which she officially welcomes 
them back Let them here find all they need, and let in- 
formation and welcome be afforded with no stinted hand ? 

An inspection of the parts already ready for occupation 
in the new building took place on Saturday last, and we 
confess frankly that the idea of “ Welcome” referred to in 
the preceding paragraph has been fully carried out The 
building 15 admirable architecturally, and ın the various 
halls set apart for the purpose the children of the Greater 
Britain beyond the seas will find no unworthy home when 
they visit the mother country Their intercourse will not 
be confined to meeting each other , the proposal to create 
home Fellows ofthe Institute will, no doubt, be taken ad- 
vantage of by all interested in all the larger questions on 
which the progress of the Empire must depend — By this 
means an Imperial Club of a very real kind has been 
created 

So far, then, as ene of the watchwords, ‘‘ Welcome,” 1s 
concerned, there 15 cause for sincere congratulation It 
1s too soon,to discuss the many proposals regarding the 
other watchword, * Knowledge," with the future activity 
öf the Institute in the second dnuection The lines of 
activity already actually taken up and provided for in the 
building as now arranged may be gathered from a glance 
through the pages of the pamphlet and papers distributed 
on Saturday - 


® © The contegts of the galleries will Constitute “a living 


representation of the resourcts of the Empire and of the 
condition of 1$ industri&s and commerce’* The peima- 
nent colleetions will illustrate “the natural and industrial 
progutts of the United ,Kingdomsgof the several Colonie, 
and of India," while, from time té*time, occasional exhi- 
bjtions will be held which will, “it 1s hoped, stimulate 
and enlist the sympathies of Colonial, Indhan, and British 
producers,eand promgte active co-bperation with the 


* dustrial section of the Empe” ¢ e 


Theecgllections well be arranged and described in such 

a manner a$ to «íford full o sceentific, egractical, and 
commercial §Snformation relatihe to*the sources, nature, 
facilities ofsupply, and applications offwell-known'tstural 
products, ahd "df those whos industrial or commercial 
. 
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value still needs development ^ The libraries, offices of, 
reference, reading-rooms, &c, u? conjunction with the 
above exhibits, should form therefore a mipe of wealth 
We note also ayarrangement by which samples of pro- 
ducts will be en,to anyone who may desnoug of 
obtaining specgfic information respecting any par&cular 
product includdd m the collection , e 

Ample opportunities are to bg offered for conference 
on matters of common interest, and for the interchange of 
information relative to both Great amd Greater Bfitain 

Such, then, are some of the points incluged m the pre- 
luminary arrangement of the buildings No one, we suppose, 
considers them as final Natural selection evill come in, 
and it rests with the representatives of the scientific 
bodies among the governing body to determine which 
parts of “ Knowledge ” of the higher kind shall be fostered 
This is a problem for the future We need not stop to 


consider it now . 
One word about the building itself and the allocation 
of space * 


Passing through the principal entrance, which 1s con- 
structed altogether of Portland stone, the large receptione 
hall 1s reached, which, when finished, will constitute one 
of the finest we have, various marbles and Indian teak 
panelling being profusely used 

The principal floor contains in its western corridor the 
Bntsh-Amerncan and British-Australasian conference 
100ms, the council chamber, and the secretarial and 
clerical offices , and ın the eastern corrido: the British- 
Indian and British-African conference rooms, the writing, 
reading, and news rooms, and the temporary library 
The principal stairway, leading to the second floor, will, 
when finished, be a handsome piece of work , the steps 
will be of Hopton Wood stone, with marble balusters 
and rails, while the walls will be lined with specimens of 
British and Colontal marbles, and the ceiling profusely- 
decorated with arabesque plaster 

On the first floor the Fellows’ dining and reading rooms 
are situated The rooms in the east corridor, occupied 
at present by a very interesting exhibition of Indian art 
metal work, will subsequently be used for the commercial 
department and commercial conferences In the west 
corridor various rooms will be put at the disposal of 
various Societies “ whose @bjects aie kindred to those df 
the Imperial Institute ” 

On the second floor will be situated the public dining 
and refreshment room Here also the rooms ın the west 
corridor and on the soutll, side will be used as sample 
examination rooms there well also be a map room and 
a Fetlows’ smoking room The east corridor will, we are 
somewhat ambiguously informed, be oceupy:d probably 
by “certain Societies who are seeking the splendid 
accommodation which the Institute 8ffordS for carryjng 
on their work” When these Societies are named, the 
policy of the governing body 1n, this direction will become 
more obvious 





e . 
SIME STANDARDS OF EUROPE 


. 

Te gra of world meis yet far off, and it 1s cértain 

hat Phe desirable scheme for a unifogn horary 
standard put forward by the Astronomer-Royab(NATURE, 
vol xxxii*pe521) will not bè realized this century But 
thoygh this be $0, signs of better times in the reckoning 
of thé hows of the day have recently appeared, and the 
práttical outcome of the Prime Meridian Conference at 
Washington (NATURE, vol xxxim p 259) is already of 
unportafice Time is a problem to us all—a problem 
which has baffled the philosopher, driven the astronomer 
to devices which closely resemble subterfuges, and 
harassed the watchmaker beyond all oéher craftsmen 
Much hght ons the difficult but alfimportant question 1s 
fofussed in Mr Eupton's article in NATURE, vol xxxix 
P 374, but education will do more than it has yet done 
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* when the average man succeeds in understanding what he 
cannot but believe, that forenoon events in Australia are 
printed in ritish newspaper offices Before daylight on 
the day thek occur, while morning d&ings in Hawaun 
canot fly fast enoygh by cable to cftch pe latest edition 
of the evening papers In strict justibee the time of 
no two meridians should be the same, and as a matter 
of fact, in pre-railway Mays every town, and every garden 
large enough to bogst a sun-dial, set itself by its own 
local time Railways have made the uniformity of time 
within narrow belts of longitude a necessity, and so 
largely does the raflway affect modern civihzed life that 
-railway time soon comes to regulate all affairs The 
vexation of frequent changes of time standards 1s familiar 
to all who have travelled on the Continent, and for many 
practical purposes the change which has been quietly 
progressing for the lag few years 15 a benefit of great 
value This change was brought home to the dwelleis 
in Belgium ahd the Netherlands on May 1, 1892, by the 
retardation of all tHe railway clocks by from ten to 
twenty minutes from local to Greenwich time, an altera- 

*tion of the fime-gauge of two countries far more significant 
than the conversion to standard gauge of the railways of 
England 

At the Poles, where all meridians converge, there can 
be no natural standard time, for 1t 1s every hour of the 
day at once, but the regulation of time at these singular 
points has not yet become a burning question Were 
the system of time-reckoning recommended by the Prime 
Meridian Conference carried out in its entirety, the 
minutes indicated on all well-regulated — clock-dials 
throughout the world would be the same at a given in- 
stant, but the hours would differ at each 15? of longitude 
by steps of one, twenty-four standards encirging the globe 
Thus, fo: example, a25 minutes past noon of the prime 

or rather the zero) meridian, clocks go° E would show 25 
minutes past 6 pm (18h 25m), those 90° W , 25 minutes 
past 6 a m (6h 25m), and those at 180°, 25 minutes past 
midnight The zero meridian adopted by the Prime Meri- 
dian Conference 1s that of Greenwich , and definite time 
standards based on hourly intervals from this starting- 
line have been used since 1883 on the railways of North 
America That continent is 4livided into strips 15° in 
width, in each of which a separate time standard pre- 
vails,drom the Gulf of Mexico to Hudson Bay Atlantic 
time in the eastern provinces of Canada, and in New- 
foundland, shows 8 am at €reenwich noon, Eastern 
time ın the Atlantic States af the Union marks 7a m at 
the same moment , while Central, Mountain, and Pacific 
tme indicate respectively 6,5, and 4am The meridians 
which set the*clocks across America are those of 60°, 75°, 
90°, 105°, and #20° W ° 

"Phe conditions ın Europe are more complicated than 
ın America Each small closely-peopled country, with its 
national Observatory, natufally tends to adopt throughout 
its particular national time, although even this ıs still a 
desideratum in Some In the difficult subdivisions of 
Imperial Germany especially, the number of independent 
and unrelated standards was a grievo@s obstatle to the 
interpretation of through railway time-tables e. * v 

The British Islands, lying at the extreme west of Europe, 
should logically keep time of the zero meridian, which 
intersects Greenwich Observatory, while the Russian 
Empire (in Europe at least) was by its system of central 
government and,State control of railways e dally com- 
mitted to the time of St Petersburg ut Pulkova 
Observatory les two hours east of Greenwich plus one 
minute and a quarter, and the alteration required 1s so 
small that ıt may bg said already to constitute East 
European time, twq, hours in advance of Gre€nwickh, or 
the standard time of éVest Europe €& meridian of 

‘15° E, running through Norway,’ Sweden, Germany, 
Austria, and Italy, corresponds*to Centrat European time, 
one hour in advance of that of Greenwich, gnd if national 

*. 
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prejudices and local inertia were overcome, the time of 
Europe would be placed on a very simple footing by its 
adoption The railways of Ausfna-Hungary have used 
Central European time on this systenf since October 1, 
»591 More than fifty towns ın the monarchy have since 
then regulated their clocks to correspond, Vienna being 
the only conspicuous exception, where local time $ used 
for local purposes Servian time-tables have been 
assimilated to those of Central Europe, and Bulgarian to 
Eastern Europe, while Turkey, pulled two ways, yields 
on both sides, following Central European time on the 
Salonika railway and Eastern European time on the 
Constantinople line : 

In Sweden railway time has been that of Central 
Europe (15? E) since 1879, and in South Germany the 
change to the same standatd took place on April 1, 1892, 
a fact of much greater importance, because a feat very 
difficult to accomplish The four standards of Bavaria, 
Wurtemberg, Baden, and Alsace-Lorraine were previously 
in use concurrently, and the change mvolved ietarding 
the nominal hours of all trains from 14 minutes ın the 
case of Bavaria to 34 minutes in that of the Reichsland 
Luxemburg came into harmony with the rest of Central 
Europe at the same date, with the loss of 36 minutes 

By a decision of the Federal Council in May last, mean 
solar time of the 15th*meridian will become standard time 
for the whole German Empire on April 1, 1893, when it 
exclusively will be employed for railway, telegraph, and 
all State purposes Already several places in North 
Germany have adopted the new time, and it can. only be 
a matter of a few years for the simpler uniform system to 
acquire a footing for all the purposes of private life 

The number of European time standards 1s stated by 
Dr Busschere ! to have been 24 on January 1, 1891, 
and by the end of 1892 ıt will only be 13 Of these, three 
are meridional standards, while ten are the times of 
capitals, viz Paris, Madrid, Lisbon, Rome, Berne, 
Bucharest, Athens, Copenhagen, Berlin, and St Peters- 
burg, but the last, as already mentioned, practically 
belongs to the former category It now remains only 
for France, Spain, and Portugal to adopt Western 
European time, for Denmark, Switzerland, and Italy to 
accept Central time, and for Greece and Rumania to 
join the other Balkan States in using Central or Eastern 
time, and the change will be complete 

Strangely enough, although foreign writers tacitly 
assume that the British Islands are at one in their time 
standard, there existsin the United Kingdom a diversity 
as logical as that which formerly reigned in the States 
of Southern Germany While Greate Britain and the 
small island groups associated with git keep the time of 
the initial meridian, now extended to Belgium and Holland 
on the east, Ireland 1s regulated by Dublin time Thus 
it happens that when the post-office clock in Stornoway 
(6° 15 W ) shows noon, that in Donaghadee (5° 30’ W ) 
only marks 1j]h. 35m 

As long ago as 1888, Japan adgpted for its standard 
time that of the ninth “hour interval from Greenwich 
(135° E ), so that the clocks which regulate thg movements e 
of the Japanese are set nine hours in advance of ours € 

India, Australia, and Cape Cofony remaig independent 
inftheir time relations, although so simple a readjustment 
ag is required might formea graceful,eoncessionto theSjrit 
of federation without s&crifice of local dignity. or utility. 

There 1s no authentic Publication known to us which 
sets forth the tune standards actually employed in the 
chief towns of the fvorld, but fallazious information on 
tbe sulyect 1s to be fpundein many gtlases and clock- 
face diagrams Even so eminently practical a werk as 
* Bradshaw's e&ailway e Guede” cóntaens fhonth after 
m@nth a map gradfated bn the margin t8 eshow the 


*differante of time between Gréenwith and the rest of ` 


H e. 
* Bulletirgof the Royal Belgian Geographical Society, 1892, No 2, p 196 
Feom this paper many of the statenfents given above have been deny 
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England,geavsng it to be implied that the local time thug | dredging He hoped they would have a steam vessel, and that 
shéwn is that actually employed, and Kelly’s famous | the vessel would be large, and the actual buildittg of the labora- 
directores are disfigured with similar tables tory small He tgisted that there would bg an adequate 
e It is much to be regretted that the system of number- | private subscriptign to enable them to build the laboratory, but 
ing the hours of the day from o to 24 has failed to hold | the carrying on of thevork would requye an Annual ipc8me 
the popular fancy — Despite the big clock-face on Greef- | Which he hopad (he home Government ii he island Es 
wich, Observatory, people still know their hours by the P % 
old atnbiguous titles Usually there ıs no room for mis- ment would be prepared to find The fesolution was carried 
understanding, but mistakes are sometimes possible A unanimously Mr Villiers-Stuart moved, and Mi Wellesley 
foreign potentate visiting this country recently was much Bourke (M LC, Jamaica) seconded, é‘ That no tropical sea 
féted during lus short stay, breakfasts, luncheons, and | promises so rich a harvest of biological specimens as the great 
dinners being given 1n his honour, when a certain judge | gulf of the West Indies , that Jamaicaesgthe most central and 
issued a card of invitation to a “ Reception at 10 o'clock," | most suitable station for such an observatoffy, and that its 
which some of the guests interpreted as a m , and others | establishment. would be a sutagle memoual of the fourth 
aspm Missing a foreign Prince through such ambiguity | centenary of the discovery of the Western Hemisphere” This 
1s a trifle compared with misgng a train or miscalculat- | also was unammously agreed to 
ing the length of a journey, and yet we know of no 
English time-table (we have heard of American) in THE Crystal Palace on Saturdayelast was specially visited 
which the simple plan of naming the afternoon hours | by Lord Kelvin to view the National Electycal Exhibition 
from 12 to 23 is adopted The method is occasionally ; at present being held in its buildings, This Exhibition, as 
used in the record of scientific observations, and always | everyone who has seen it must be aware, 15 a thoroughly repre- 
with advantage sentative one, arfd besides illustrating the presentecondition of 
The present time-standards on the railways of Europe | the application of electricity for practical purposes, carries one 
may be summarized as follows — back especially in the Post Office exhibit, to the time of its 
,U) Teme of the initial meridian (Western Europe) infancy the historical collection 1s of considerable importance, 
o? (120) —Great Britain, Belgium, the Netherlands d has b ll selected Inst h h 
(2) Tıme of the first hour intebval (Central Europe), | 22% ^as Deen well selecte ee ee ea ae 
15° E (130) Sweden, Luxemburg, Germany (Prussia which have five needles on their dials, the presence of which 
excepted temporarily), Austria-Hungary, Servia, Bulgaria, | Wes once necessary to carry on a conversation, the number of 
Western Turkey words spoken per minute amounting only to single figures Very 
(3) Teme of the second hour interval (Eastern Europe), | interesting old specimens of cables are also shown, together with 
30 E (14.0) Eastern Turkey, Russia (practically) the part of a telegraph post connected with the pathetic case of 
Countries conforming to national standards or to no | a poor woodpecker which, in the endeavour to find the msect 
system, with the hour adopted in their capitals at Green- | that was producing (so he thought) the humming noise m the 
Eds rs E ch a e rr dit post, had pecked a large hole in ite In the demonstration, 
rib ind (s du IBreccE (13 45) 30), y 50) | room a Fe aen oE sone truly Sedem sights 
were displaye he flame produced by exciting an. 1nduction- 
s HUGH ROBERT Mit _ | coil by means of an alternating current was produced on a very 
NOTES large scale, and as ıt issued from the secondary poles, was made 
Mr H T STAINTON, F.R S , the well-known entomologist, | to pass through preces of wood, lumps of salt and slate, the 
has been appointed one of the Curators of the Hope Professor- | Most striking case being its passage thiough a large piece of 
ship at Oxford, to fill the vacancy caused by the death of Prof ji pe for ane a Md strong current Arn require! 
Moseley mong the many other exhibits, we may mention the demon- 
SIGNOR GIUSEPPE FIORFLLI isretiring from the general direc- strations 1n cooking by electricity The bottom of the kgttle or 
tion of the antiquities of Italy, and his frends and admirers saucepan 1s coated with a specially prepared enamel, into which 
have resolved to mark the occasion by giving: expression to & fine wire resistance 1$ embedded , by this means, as the wire 
ther high appreciation of his work as an archeologut, A becomes heated, the temperAtyre of the kettle, and therefore 
committee has been appointed by the Accademia dei Lince: to of the water init, 1s raised We may note that the Exhibition 
mahe the necessary*preparations It is proposed that a medal closes on Saturday, July 2, so that those who [ave not already 
shall be struck ın his Ifonoui, and that any sum which may re- visited it should elo so without delay 
main after fhis has been done shall be set apart for the en- A Reurer’s telegram from Vizagapatam, Madras, annognces 
scouragement of archaeological studies in accordance with Signor | the death of Mr —Narasmga Row, the well-known native 
Fioreli's suggestions astronomer He died on Saturddy last 
THE second Inte:national Congress of Phygiology 1s to be THE death of Hermann Burmeister, the gell-known German 
held at Liége on Augusg28 to 31 zoologist, at Buenos Airef, is* announced He died on May 1 
e X ON Tuesday a conference was held at, Lord Brassey’s house | m has eighyy-sixth year In his early days he was a Professor of 
for the consigeration of the begt means of establishing a lavora- Zoolg zyeat 4ialle During*the revolutionary period of 1848 and 
ory of marine biology 1g Jamaica ın commemoration of the | the following years he associated himself promineetly with the 
fourth centendty of the discovery of America Lord Rose | Liberals, jhe result being thatgn 1850 he had to dut Germany 
movegl the first resolutjon, ‘‘ That,an observatory of marne He travelled'for some time in Brazil, and then returned to his 
biology m fropical sea8 is necessamy for the development of | ndtiwe country ° He went back to South America in 1856, and 
Science Prof. Ray Lankester Seconded the resolution, and in | net only Sigited most parts of the Argegtine Republic, but 
doing so said *that nothing could do mgre to advance our | crossedethe Andes by a way which had never before been taken 
: Fsowledgg of biology gt the present mtment than the work of | by a Eftropean After another brief visit to Germany, he finally 
such a laboratory qs that whic it was proposed to gstablish | settled 1n. Buenos Aires in 1861, where he formed the well. 
They eganted a plage where the naturalist could work, and | known National Museum of Natural Stience Only an accident 
above all they w&nted an or§anifatipn, with a permanent | made it necessary for him to resign his jfositi$n as Director, and 
official in fharge who wougd gradifhily accumulate knqwledde of | the communi, by which his services were highly appreciated, 
8 the animals andleplants which were to be found in the süigouhd-e| took care that he was propesly pensioned He was buried at the 
ing waters et hey wanted in sych a laboratory the means of | cost of the State, and the President was present at the funeral. 
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DURING thegatter partfoflast week an area of high pressure 
lay over the Bay of Biscay amd the west of, France, and an area 
of low pres over Scandinavia and the" Worth Sea, causing 
moderate nort westeriy and westerly wy:ds ever these islands 
The témperature had *continued low, the ma ma only exceed- 
ing 60° at a few? plases, chiefly in the southern parts of the 
kingdom, while the night weie very cold for the time of the 
year, wyh ground frogts over the inland parts of England 
Thunderstorms occurred in many parts, with heavy showers of 
rain, and haul ifi the squth-east of England At the beginning 
of the present week the low barometer extended gradually over 
the kingdom, and shallow depressions frere travelling from 
west to east With this disfibution of barometric pressure, the 
winds were from north and east over Scotland, and chiefly from 
between north-west and south- west over England and the Chan- 
nel, subsequently the baiBmeter readings became more uniform, 
and the winds*ight and variable The weather continued very 
unsettled, although thfre was some increase of temperature 
The report issued by the Meteorological Council for the week 
ended the fth instant shows that the mean temperature was 
below the average for the week in all districts, the deficit 
ranging from 3?1n the Channel Islands to 8° in the Midland 
and Eastern Counties of England Rainfall was only slightly 
above the mean in the east of Scotland 


THe Waslungton Weather Bureau has just distributed two 
important meteorological papers prepared by General A W 
Greely, Chief Signal Officer (1) A series of thirty-seven charts 
showing the absolute maximum and minimum temperatures 1n the 
United States for decades, and for all years combined, com- 
piled from observations taken from 1872 to Jyne 1891 The 

. values, together with the date of occurrence, are printed over 
fhe names of the stations on ordinary maps, and show very 
clearly for each locality the limits within which the temperature 
may be expected to range (2) Diurnal fluctuations of atmo- 
Spheric pressure at twenty-nine selected stations 1n the United 
States The tables give the corrections necessary to reduce the 
mean pressure at any hour of the day to the true daily mean 
The values have been obtained by freehand curves from all the 
available observations from January 1877 to June 1888 It is 
found ghat the fluctuations of the secondary maxima and minima 
dimmish from south to north, especially during the summer 
months The daily variation in pfessure decreases with increas- 
ing latitude, especially in the winter months, in summer the 
same conditions exist, except that the daily range incrtases 
inland from thescoz&t The principal maximum occurs over the 
whole of the United States gin January, abot gh 45m a m 
(loca! time), except along the New England coast, where it 1s 
eailtei , as the year advances the hour gradually shifts towards 
the earlier morning until June, after which a reversal gradually 
occurs The delay in the hour of tne principal minimum 1s 
more marked ıt gradually beeomes later with increasing 
longitude , the most decided lagging in the sammer*ningaum 
18 in the neighbourhood of the Greas Lakes » . 


Pror R *Koperr gives, 1n the Chemzker Zeuung (1892, 
16, No. 39), an account of Walliams’s frog heart «apparatus 
The apparatus, as modified by Maki, Perles, agd "Kopert, cpn- 
sists of an arrangement of glass vessels and india-rupber fubes, 
whereby a heart taleen from a newly-lalled frog cam be made®to 
maintain an artifegal circulation of blood, fresh or injected with 
any poison the effect of which it is sought to determine The 
tubes and vessels ae mounted on a stand abgut 1 foot high 
The heart 1s suspended by a cannula leading into @ three; way 
tube communicating with wo vertical glass cylinders fitted “with 
glass valves Through one of these the heast 1s supplied wieh 
blood, either fresh from a rabbit, Gulf, or dog,” 2nd, diluted with 
075 per cente salt solution, or poisoned ‘Thg other vertical 
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cylinder leads back from the heart to the vessel from whichethe 
fresh blood 1s supphed To start the action, fresh blood is 
allowed to enterthe heart, which is ereby e excited to a contrae- 
tion, and pumps 1t back into the reservoir *The height through 
which it 1s raised, and the quantity that 1s raised in a given 
time, gives the work done, and the number of pulsatiogs, and 
the volume raised in a given time determines the pulse-volume. 
The force exerted 1s measured by a small mercurial manometer, 
which may be rendered self-registermg To study the action of 
poisons on the power and vitality of the heart 1t 1s only necessary 
to admit the poisoned blood from the second reservoir When 
the pulsation has ceased or diminished, fresh blood my be re- 
admitted, which 1n many cases restores the pulsation We have 
received a letter on this subjeq froin Count F Berg, of Livonta, 
who says Prof Kobert 1s of opinion that the apparatus, if it 
were more generally known, would be of great service for the 
advancement of science, and would rende: unnecessary many 
an otherwise indispensable experiment ın vivisection 


We have recetved a new planisphere, which is being sold by 
the Aegester Publishing Company, Ann Arbor, Mich The 
rotary disk, on which the constellattons are clearly marked, 1s 
made of good stiff cardboard, and the day» of the year round 
the edge are neatly prgnted in white figures on a blue back- 
ground The planisphere 1s arranged for latitudes 38° to 48°, 
and shows on its disk all the principal stars ın each constellation, 
with their lettering, and ın some cases their names, thus, 
a Bootis = Arcturus, a Lyre = Vega, &e By simply turning 
the disk 10und until the day of the month comes opposite the 
time of day, the stars above the horizon at that time can at once 
be seen On the back ıs a table for finding the times of visibility 
and positions of the planets, while there 1s also a key to cnable 
one to determine the name of a planet which cannot be re- 
cognized When once used, the handiness of such a planisphere 
as this will soon make itself apparent, and not only will it be 
adopted by possessors of telescopes, but it should be m the hands 
of all those who wish to be able to find and correctly name the 
various constellations 


INQUIRIES have recently been made by the British Consuls in 
Japan as to the various native industries that have sprung up for 
the production of articles which have hitherto been imported 
into that country from abroad. A summary of the information 
thus obtained has been prepared by Mr Gubbins, Secretary of 
Legation at Tokio, and bas been printed in the Foreign Office 
Miscellaneous Series Mr Gubbins says that in the case of 
some of the industries introduced into Japafi, the country 1s now 
self-supporting, foreign competition bei%g no longer possible ; 
in others so much has been accomplished as to renfler it certain 
that the time 1s not far off when importation will altogether 
cease The future of other industries again—such as hat of 
cotton-spinning—though not so assured, is still hopeful , while 
even ın those branches ın which the [past results have been ob- 
tained she possesses a cgonstfht advantage in the gregt cheapness 
of labour Mr Gubbfns thinks. that this progregs has not been* 
made at the sacrifice of any of the various artistic industri®s 
which are more feculigrly cher own * While adngitting that there 
15 truth in the criticism that would disparage her progress gor the 

. 
rÉason that it 1s imitative and not constructive, he folds thafthe 
fact that Japan, an Ofiental céuntry, has been able to dissociate 
herself from her sister countries of the East and to profit by 
Western inventions to@lfe extent that Ig in evidencegaugurs well 


for the years to come . 


IN the new nypber of the Records opthe ¢ 4 ustenlian@useun 
(vg n, No 1), Prof Alfreg Wewton SF RS, bie g note which 
“may be interest to axnithologisf iff Australia € Having lately 
occasion to investigate the range of the samderlmg (Calidris 
aeenaria)? he came across af memorandum gnade in a yea 
Ld 
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1800 of his having then seen, 1n the Derby Museum at Laver- 
pool, two specimens of the larger race of this species, one in 
winter dress and tpe other in incipient spring plumage, both 
being marked as females, and as having been obtained at Sand: 
Cove 1n New South Wales, April 20, 1844, by the late John 
Macgajivray This wandering species does not seem to have 
been hitherto recorded from Australia Prof Newton finds 
little verification of Temmunck's assertion in 1840 (*'Man 
d’Ornrhologie,” iv p. 349), often repeated in one form or another, 
that the sanderling occurs in the Sunda Islands and New 
Guinea , or even of a statement made by a recent writer in 
general terms, that it 1s a winter visitor to the islands of the 
Malay Archipelago (‘Geographical Distribution. of the 
Charadrudz, &c ,” p 432) Java seems to be the only one of 
these islands in. which its presence has been determined, and 
though it was included with a mark of doubt in the lists of the 
birds of Borneo by Prof W Blasus (1882) and Dr Voraerman 

1886) respectively, ıt has been omitted, and apparently with 
reason, from that of Mr Everitt (1889) It 1s well known to 
pass along the whole of the west coast of America, and it has 
been obtained 1n the Galapagos and the Sandwich Islands, but 
Prof Newton hnows of no instance of its having been observed 
-m any Polynesian group or within the fropics to the eastward of 
Java 


IN the same number of the Records of the Australan 
Museum 1s a valuable paper (with plate), by Mr Caarles 
Chilton, on a Tubicolous Amphipod from Port Jackson 
Among some Australian Crustacea sent to Mr Chilton as ex- 
changes by the trustees of the Australian Museum was a tube- 
dwelling Amphipod collected in. Port Jackson There was a 
plentiful supply both of specimens and of the tubes formed by 
them, and after a full examination and comparison of them with 
Mr Stebbing’s description and figures, Mr Chilton has no 
doubt that they belong to Ces apus fidei sz, Stebbing, a species 
described from a single female specimen taken in Flinder's 
Passage during the voyage of the Challenger Mr Stebbing 
says nothing of the tube in his description, and Mr Chilton 
presumes, therefore, that he has not seen ıt Mr Chilton is 
able to supplement Mr Stebbing’s description in this respect, 
and to describe the male of the species, and to give the points 
in which 1! differs from the female, and also some interesting 
facts on the changes in form that occur dung the growth of 


the male e 


SoME time ago the Ceylon Observer gave an account of the 
killing of a wild boar by a cheetah near Galle In its issue of 
May 25 1t prints a letter from Mr Clive Meares, who says that 
the fortune of war has now gone the other way, a cheetah 
*having been killed by a wild boar The coolies of Ginniedominie 
estate? Udagama, on going to work on the morning of May 23, 
discovered in a tea-field near the jungle sigms of a severe 
struggle having taken place between a cheetah and a wild boar 
—Judgmg èy the marks On further search the dead body of a 

heetah was discovered in the tga, death having evidently been 
caused by the severe handjing it had received from the boar 
The bram,bemg very much congesttd with blood and several 
teaflfmarks deeply buned in the negk, there could be no doubt 
as to the cause of death On the “animal being skinned the 
wounds were found to be very dee§ She weighed 42 pounds, and 
she was 71 1nchés long from nose to tig of teil, and 24 inches in 


e weight at tite shoulders e 
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Mre A REA, the Superintendeft of the Archeological 
Survey? Madfas, has repofted an wnportantegiscovery he has 
made of amScher casket, some *ekcs, “ind inscriptions 1n «the 
Buddhist *stupa. at Shatuprola in the* Kistna Distrect In 
Sewell's List off 4ntiqui^ies, vol 1 p 7, mention is padè of a 
cata’ found? in «he dome of tfe stupa same years ago “t 
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struck Mr. Rea that as the chief deposit was usally placed near 
the centre of the fpundations, it wes probablg that another 
casket might be f@ind Copies of his report, wġh inscriptions, 
have been orderéd to*be sent to Dr Hulgsch, the Government 
Epigraphist , éofarchzeological experts in Intha, and to various 


learned Societies e 


MINING seems likely to be splendigly represented at the 
Chicago Exhibition It is announced that '' all of the precious 
minerals, all of the economic minerals, gll of thè precious stones, 
all of the coals, all of the building ston@s andgmarbles, all of 
the clays and sands, àll of the salts and pigments, as well as the 
machinery, implements, and applifnces employed in their con- 
version to the uses of man, will be fully represented ” Especial 
attention will be devoted to the iron industry The Exhibition 
will provide ample data as to the "location and extent of the 
greater iron deposits, the analyses of the ore’, with all the 
machinery and devices empioyed m minfng, hoisting, conveying, 
stoiing, &c ‘ 

e ° 

Pror DANIEL G BRINTON contributes to the new number of 
the Proceedings of the American Philosophical Society, vol 
xxx, No 137, valuable papers on the Chintantec language 
of Mexico, the Mazatec language of Mexico and its affinities, 
and South American native languages Of the latter languages 
he says that they are the least known of any in the world 


A VOCABULARY of the Eskimo language has been compiled by 
M Ryberg, a Danish offical in Greenland It represents work 
carned on during fifteen years 


THE publiction of the quarterly journal for cryptogamic 
science, Grevillea, will still be continued under the proprietow- * 
ship of Mr E. A L Batters, and the editorship of Mr George 
Massee 


Mr E D MaRQUAND has published a list of the flowering 
plants and vascular cryptogams of Guernsey It includes the 
remarkable number of 636 flowermg plants, 18 ferns, and 9 fern 
alles Of these about 130 are not recorded for Guernsey in Prof 
Babington’s ** Prmitie Flor Sarniceas ” 


THE latest researches of the Finnish expedition to the Kola 
Peninsula will modify the position of the line which now repre- 
sents on our maps the northetg limits of tree-vegetation in that 
parbof Northern Europe Thenorthern limit of coniferous forests 
follows a sinuous line which crosses the @enipsula from the 
north west to the south-east But it now appears that birch 
penetrates much farther north fan the tae trees, and 
that birch forests or groves may be considered as constituting 
a separate outer zone which fringes the former The northern 
limits of birch groves are represented by a very broken line, 
as they penetrate most ofthe, valleys, almo% down to the sea- 
shore , s@ that the tundras not only occupy but a narrow spac 
along the sta-coast, but they are also broken by the extensions 
of bifh forêts down the valleys As to the tundras which have 
been shown: of late zn the interio of the peninsyla, and have 
been marked. on Drude's map®in Berghaus’s atlas, the Finnish 
explorer» remaak that the treeless spaces on the Ponoi are not 
tundras but extensive marshes, the vegetation of which belongs 
to the foresteregidn Thê Arctic or tundrf vegetation is thus 
limited go a narrow and nregular zone alongghe coast, and to a 
few elevated points methe interior of the peninsula, like ‘the 
Khibin tundrae, or the Luyavrurt (1120 metres high) The 
conifer fofests, whose northern lim offers much fewer 
sinuosities thangthe northern limit of? birch-growths, consist of 
fif and Scotch fie, sÓmetimes the former and sometimes the 
latter extendang up to the fiorthern border of the «coniferous 
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» THE Bntish, Consul ir Hainan, m his last report, says that 
during the past year he has made two journeys im that island, 
one to certain prominent hills near Hoi&gw, known as the 
“ Hummocks?? which he fifteen miles to the west, on the road 
to Clleng-mai, the other a gunboat cruise to Hansui Bay The 
people at both these places, and presumably afl Along the north- 
west coast, though belewing themselves Chinese, speak a 
language which 1s not only not Chinese, but has a large per- 
centage of the words dkactly similar to Siamese, Shan, Laos, or 
Muong  The4ype of the people, too, 1s decidedly Shan, with- 
out the typical Chinesd almond eye At one time (1000 years 
ago) the A1-lau or Nan-chau Empire of the lha: race extended 
from Yun-nan to the sea, aad the modern Muongs of Tonquin, 
like the Shans of the Kwangsi province, the ancestors of both of 
which tribes belonged to that empne, probably sent colonies 
over to Hainan, or the Chinese generals may have sent 
prisoners of yar over It ıs certain that some at least of the 
unlettered, but by no» means uncivilized, tribes in the central 
parts of Hainan speak a type of language which is totally 

“different fim that spoken by the Shan-sbeaking tribes of 
the north-west coast Yet the Chinese indiscriminately call 
all the non-Chinese Hainan dialects the Li language The 
subject, Mr Parker says, 1s one of great interest, well worth 
the attention of travellers It was his intention to. pursue the 
inquiry when making a commercial tour of inspection round the 
island, but his transfer to another post compels him to abandon 
his scheme 


THE additions to the Zoological Society’s Gardens during the 
past week include a Brown Capuchin (Cebus fatuellus) from 
Guiana, presented by Mr Edward Solomon , two Black Swans 

, (Cygnus atratus) from, Australia, presented W Lady William 
*Osborne Elphinstone , a Greater Spotted Woodpecker ( Dendro- 
copus mazor), two Common Cormorants (Phalacrocorax carbo), 
British, presented by Sir H B Lumsden, KCSI, a 
Greater Sulphur-crested Cockatoo {Cacatua galerita) from 
Australia, presented by Mr F R Brown, two Common Rheas 
(Rhea americana) from the Argentine Republic, deposited , an 
Lrxleben's Monkey (Cercopithecus erxledenz à ) from West Africa, 
# Victoria Crowned Pigeon (Gotuga victorzæ 2) from the Island 
of Jobie, two Wonga-Wonga Pigeons ( Zeucosareza piicata) from 
New South Wales, a Rosy-biled Duck (Metoprana peposaca  ) 
from South America, twenty Common Teal (Querguedula 
crecca), European, purchased, a Thar (Capra jeméawa), two 
Burrhel Wild Sheep (Ovis burrhel 5 9), an Axis Deer (Ggrvus 
axis d), four Temminck’s Tragopans (Certornis temmuncht), a 
Himalayan Monaul (Lophophorus wmpeyanys), bred in the 
Gardens ee ° 





OUR ASTRONOMICAL COLUMN 


COLOURS ON TE SURFACE OF Mars —During the last op- 
position of Mars a sertes of observ&tions was made by Prof 
Pickering with the object of determining the genéral colour 
of this planets disk, and that, of tH® various markings 
distributed over its surface ‘in a prelimuearf count 
of this wdérk which he has contributed to the, June num- 
ber of Ast bnomy and Astro-Physics, we are made acquainted 
with some of the observed facts, which will be read with keen 
interest, as we are nearing a time when like observations gan be 
repeated The instruments used were the 12-inch and 15-inch 
at Cambridge, anf the 13-inch at Arequipa$ Pera With She 
two former sixty paintings were made, together with® sixty-six 
uncoloured drawings, and with the latter some of fhe more 
recent observations were undertaken. * The general light from 
the planet, although upually termed ruddy, was found to he 
about midway between that of a candle and elecfric light of 
equal brilliancy, being somewhat bluer than ghe former and 
redder than the latter . 

Great difficulty seems to hawe been 
Mars’s coloup in the day and might time, Ut presence or 
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absence of the bluish white light reflected® from the atmo 
sphere bringing about a great difference in the colour of the’pig- 
ments used The colour finally settled upon may,be represented 
by equal parts of dragon’s blood and sienna Tne ruddiness, «s 
the limb was approached, gave way to a ‘distinct yellow tint, 
Que perhaps to atmospheric absorption, an effect, as Prof 
Pickering remarks, which 1s quite at variance with the action of 
our own atmosphere In addition to these colours gays and 
greens have been noticed, indeed at times the greens have been 
more intense than the red The grey objects were found, 
when the seeing was very good, to have a slightly yellowish 
tinge about them, but when viewed by daylight a browner tint 
more accurately represented their colour 

Numerous observations were made also with ghe intention of 
determining the colour of those parts more darkly tinted, and 
the colour of the canals , but Prof Pickering only mentions that 
there were indications of slight colour alterations, reserving his 
opinion on these points 1n order not to bias those of other ob- 
servers, wno will be able in the coming opposition to examine 
this planet’s surface from this point of view 

During the months of July and August the planet, excepting 
for its low altitude, will be most favourably situated for obser- 
vation, the opposition occurring on August 4, when its 
distance from the earth will be about 35,000,000 mules 


OBSERVATIONS OF THE Moon —lhe JUentaly Notzces 
(vol lu, No 7) contains, besides the observations of the right 
ascensions and north polar distances of the moon made during 
the year 1891 at the &adcliffe Observatory, Oxford, a com- 
parison of these results, with the tabular places taken from 
Hansen'. lunar tables The two suppositions on which these 
results are compared are, as Mr Stone says (I) that the mean 
times found in the usual way from the sidereal times at mean 
noon given in the Nautical Almanac, were not altered 1n scale, 
or affected with any different systematic errors of determination, 
by the adoption in 1864 of a different rario of the Julian year 
of 3651 ‘‘mean solar days” to the mean tropical year, (2) 
that the ** mean times” which accutately correspond to a given 
**sidereal time of a meridian” were necessarily changed in 1864 
by the use of a different ratio of the “Juhan year,’ and there- 
fore of the “ mean solar day” to the mean tropical year, to fix 
the tabular right ascensions of the clock stais at the meridian 
transits — Ít is from these tabular right ascensions of the clock 
stars that the observed right ascensions are deduced by the aid 
of clocks, and the nght ascensions thus found are finally 
rendered definite by the direct reference to the positions of the 
sun deduced from the noith polar distances and obliquities of 
the ecliptic 

Dunng the period inc'uded in the years 1847 to 1863 the 
mean annual error in longitude of Hansen’s tables amounted 
to —1"85, no regular law of increase being indicated 
Taking the case of those observations made up to the end of 
last year, the mean annugl enor, as shown in the third table, has 
steadily increased from the year 1863 at an average rate of 
0" 75 per annum, the error now amountingso as much as 19” 30 
If the corrected argument be used foy taking out the mean 
annual error of Hansen’s tables during the same period, this 
value becomes - 1” 49, which differs from —1'" $5 (the value 
for the preceding period) by a quantity which in such a case w 
very small. 2 


A PLANET BEYOND NEPTUNE?—For some time it has been 
thought that ın all probability our sag 1s accompanied. by one 
or two other planets whi@ lie outside the orbit of Neptune 
The idea gained a ceftsiderable footing in many minds. after, 
Prof Forbes's paper, which heiead in 1880 before the Royal 
Society of Edinpurgh, his predictiog being based on cometary 
aphena positions [a omler to investigate thf& questioa more 
fully, Mr Isaac Roberts, having obtained the necessary approxi- 
fate positions of these h. Pothetical betes, undewook to nke 
a search for them, employigg the method of long exposure 
photography The resalt of this search he communicates to the 
May number of the Afoysthly Notices 

The probable position indicated hy Prof Forges lay be- 
tween R A 's ith. 24mand wh 12m , wit} declinations o° o' e 
6? o' north, and over this region Mr Roberts took two gets of 
eighteen plategeeach plate cevermg More tha& fou? square 
degrees, the exposure ebeing ef 9o mfhutes' durftop A close 
egami ton of the pletes showedeth@t, in Mr  Robsrts's words, 


noe planet of gieater brighgness than a stageof the fifteenth ® 


magnitude exists on the sky grea herein ındıcated ” 
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i GEOGRAPHICAL NOTES 


THE Royal Geographical Soctety’s sozrée took place on the 
ayh inst at the South Kdhsmgton Museum, when the guests 
were received by thé President and Council Tne attendance 
was very great The attractions of the evening included selece 
tions by the Coldstream Guards band, solo and part smging in 
the lectyre theatre, and an exhibition by the dioptric lantern 
of maps and views, with explanation by Mr H J Mackinder 

SOME interesting particulars as to the present state of the 
Marshall Islands are published ın the Deutsches Kolontalblatt 
The population 1s estimated at 15,009 aborigines, and about 100 
whites Cocoa-nuts and copra are the staple exports , pandanus, 
breadfruit, and, arrowroot being cultivated on a small scale 
The natural grass ts not suitable for pasture, but with the intro- 
duction of foreign grass seed, cattle and sheep breeding may 
‘become profitable Taking into consideration the character of 
the soul and the density of population, the future of the German 
protectorate in the Marshall Islands is acknowledged not to be 
very bright, although the authorities hope that ıt may become 
of enhanced importance foi trade with Germany 

THE National Geographic Magazine has just published an 
account by Dr Charles Willard Hayes of the expedition through 
the Yukon district in 1891, conducted by Mr Schwatka on be- 
half of a syndicate of American newspapers Entering by the 
Yaku inlet, the expedition made its way by canoe, as soon as 
the ice disappeared, up the Yahu River , thence it crossed the 
watershed, and continued on Lake Ahklen and the Teslin 
River to Lewes River, a tributary of the Yukon A traverse sur- 
‘vey was made all the way, and the route laid down in a service- 
able manner, though of course without the precision of an actual 
survey Thuis district has been several times visited by prospec- 
tors, and parts of ıt mapped by previous explorers, but the ex- 
pedition opened up, probably for the first time, the unknown 
region extending from the Yukon tothe St Elas Mountains 
Across this blank, usually filled in hypothetically on maps, 
the expedition surveyed a lme of 330 mules, from Selkirk, on 
the Yukon, to the junction of the Chittenah anc. Nizzenah 
riveis The report gives a clear summary of the topogiaphy, 
drainage, orographic system, and geology of the regior: traversed 

PRINCE HENRY OF ORLEANS has returned to France after 
a difficult journey from the Upper Mekong, through the Shan 
States and Siam, where he 1eached the coast at Bangkok 

CAPTAIN W G STAIRS, whose quiet. heroism in Stanley’s 
Emm Relief Expedition was brought prominently before the 
world two years ago, has fallen a victim to African travel 
He was born at Halifax, Nova Scotia, in 1863, and educated 
at Merchiston Castle School, in Edinburgh, subsequently study- 
ang at the Royal Military College, Kingston, Ontario After 
his training in Canada he spent some time in New Zealand as a 
civil engineer, but obtaining a commission m the Royal 
Engineers, he came to Chatham, and completed his mihtary 
trang When the Emin Relief Expedition was fitting out 
1n 1887, he volunteeged to accompany it, and from the first 
he impressed Mr Stanley as a man of exceptional qualities 
—an opinion stiengthened by the strict obedience and abso- 
lute loyalty* which distinguished him throughout the trying 
years that followed As the only member of the advance 
party (Dr Parke excepted) who had much interest in scientific 
matters; Captain Stairs would undoubtedly have made laige 
additions to knowledge had it not been for the imperative 
exclusiveness of his work as an officer He was selected for the 
best piece ofggeographical explorauth atjempted during the ex- 
edition—the ascent of Mount Ruwenzori * Last year Lieutenant 
Spurs was promoted to a capifuncy, but the fatal attraction 
of Afnca led tg his 1esignaton in order to agcept ccmmand 
of the Katgnga Company's expeditifn «This Company wes 
formedin Belgium to administer ang exploit the south eastern 
cornèr of the “Congo Freg State, in eghat is known as Msidi 
country Stairs left Zanzibar last summer, crossed to Lake 
‘Tanganyika by the familar trade route vz4 Tabora, and reached 
Mpala on October 31, afte. a remarjabBy rapid and easy 
‘ Jeufney Tence he traversed Msidi’s country in the iainy 
season, where he sugered much from dever, but succeaded in 
reachin@ ghe Ruo on My 13, and arrived at Vicenti, near the 
mouth of the Zambesi, dp J'unes But at Clemde, just as the 
expedition bal overcome all thé dxfficfflties of the wav, asd 
only wattedefon f passage toYaftzibar, Capt®un Stairs dieft è This 
sad event hasereifieved from the list of African tiavellers one of 
the brayes*, mpst prudent and mogest of young explorers 
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THE MICROSCOPE'S CONSRIBUTIONS TO œ 
THE EARTH'S PHYSICAL HISTORY! 


MEN will have fgi&otten much when the second half of this 
nineteenth century 1s no longer remembere: MT 

may have been its faults, 1t has no rival in the past history of the 
world as an epothf scientific progress This progress has been 
laigely due to the felicitous co-operatign of the mind of the stu- 
dent with the skill of the craftsman in the more perfect construc- 
tion of instruments of research By them dgrkness has been made 
visible , the opaque, tran-lucent , the unseen, conspicuous , the 
inert, sensitive , silence, vocal A thousand methods of expen- 
ment, tests of the most delicate nature, haYe@een devised, so that 
vague conjecture has been replaced by exact knowledge, and 
hypothesis by demonstration In sugh an epoch it may seem a 
little fanciful to select any one term of years as exception- 
ally fruitful, but ıt 1s remarkable that in the first decade 
of this half century, science was enriched by three contribu- 
tions, each of which has led to consequences of far-reaching 
import In 1858 Charles Darwin and Alfred Ryssel Wallace 
announced simultaneously the conclusions as to the origin 
of species at which they had independently arrived, and the 
well-known book by the former author appeared in the follow- 
ing year They thus formulated the results of® protracted 
investigations and patient experiments with the simpler appli- 
ances of earlier days They subjected, more strictly than ever 
before, the facts of nature to an inductive treatment, and thus 
lent a new impulse to biological science Their hypothesis 
gave a definite aim to the researches of students, and kindled 
an unquenchable flame of intellectual activity In 1860, Bunsen 
and Kirchoff announced the results of applying the spectroscope 
to problems in chemical analysis By means of this instrament 
not only have investigations attained a precision hitherto ım- 
possible, but also the student, no longer cribbed, cabined, and 
confined, to the limits. of the earth, can question the stars in 
their courses, and bid nebule and comets reveal the secrets of 
their history — lastly—ihough the problem be in a humbler 
sphere, dealing with neither the ımmengues of stellar physics , 
nor the mystery of life—Henry Clifton Sorby, in 1856, described” 
the results of microscopic investigations into the structures of 
minerals and rocks — Strictly speaking, indeed, the,method was 
not wholly novel So long smce as 1827, Wilham Nicol, of 
Edinburgh, had contrived to make sections of fossil wood 
sufficiently thin for examination under the microscope , but the 
device, so faras I know, had not been generally applied, or its 
wide possibilities apprehended 

You have heard in this plgce on former occasions of the 
triumphs of the spectroscope im extra terrestrial space, of the 
revelations of the microscope in regard to the least and lewest 
forms of hfe, I have ventured to ask your attention to day to 
the work of that instrument ine humbler and more limited field 
—the constitution and history ef the earth’s crust My task is 
beset with difficulties. Did I a€ldress myself to experts, these 
would be but a small portion of my audience , if 1 speak to the 
majority, ıt will be hard to make intelligible% subject bristling 
with technicalitieg Moreover, ag this building is so 1ll-suited. 
for the usual methods of illustration, I ha% decided to dispepse 
with diagrams or lantern slides, and will try to tell, in LM 
plainest language at my command, the conclusions as to the 
genesis of rocks and the earlier history of the earth to which the 
researches of the last few years seem to be tending 

I have excluded from myestosy investigations which bear upon 
the biology of the past, though the work of the microscope in 
this fi&ld hag not been less fruitful or interesting, because these 
are mgreewigely known Moreover, they have not specially 
engaged my attention, and there 1s, I believe, an expectation 
amounting to an unwritten law, that whoever has tht honour to 
occupy my present position shoufd be so far egotistical as to talk 
of the partacular plot, however small :t may be, on which he has 
laboured ig the garden of science So I will crave the 
indflgence gf the few qxperts present, ami the patience of 
the majomty of my audience, while I try to tell the story of 
microscopical research into the history of the e&rth’s crust. — 

Twenty years ago, 1 l*eheve, not half that number of geo- 
logists in the Bratish Isles made any real, use of the microscope 
Now they nfay be counted by scores, not only in the United 
Kingdom, but alfo in every civilizeg fand Obviously in a 
scignce so new,*in @ research which 1s extending so rapidly, 
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much diversity gf opinionemust exist on some theoretical ques- 
tions Into the details of controversies it 1s not my purpose to 
enter, but I shall content Myself with igdicating the con- 
clusions to which Y have been led in the timdiwhich the many 
1nevijable duties of life permitted me to devotesto this branch of 
e 

geolog? : à 

Before doing thw ıt may be well to indicat very briefly the 
mode in which the microscqpe 1s applied to the examination of 
rocks Commonly it 1s as follows slices, cut by the lapidary's 
wheel from minerals or necks, are ground down smoothly till they 
are about one one thousandth part of an inch thick, and are then 
mounted on glasf By pbs means most minerals, including the 
great majority of th® Ordinary constituents of rocks, become 
translucent, if not transparent They are then examined under 
a specially-constructed microsgope, fitted with Nicol’s prisms and 
other contiivances for optical tests Occasionally also certain 
chemical tests can be apphed To what extent an object 1s 
magnified depends on the nature of the investigation A very 
minute crystal can somefunes be studied, under favourable 
circumstances, gvhen enlarged to at least 800 diameters, but in 
ordinary cases, where the chief constituents of a rock and their 
mutual relations are the object of research, a magnification of 
fom 50 to 190 diameters 1s commonly the mogt advantageous 

ands, clays, and incoherent materials can be readily studied 
by mounting them temporarily or permanently on glass , some- 
times, also, good work can be done, and time saved, by crush- 
ıng up fragments of minerals andjof rochs, and by treating the 
powder thus obtained in the same way Investigations, which 


* promise to throw light on the problem of the development of 


minerals, have been recently made by examining the insoluble 
residues of those rocks which are chiely composed of carbon- 
ates Solutions of different specific gravities have proved very 
useful ın the determinaton of the mineral constituents of a 
rock, which are sorted out by them, as by a strainer, froma 
sand, mud, or a powdered mass, so that each kind can be 
studied separately either by microscopical or by chemical 
analysis s 
« , The subject evidentlyg in process of time, tends to divide 
itself into two branches the one concerned mainly with the 
characteis of the individual constituents of a rock, the other 
with the wide problem of their mutual relations, or, 1n other 
words, with the history of the rock-mass branches properly 
denoted by the words pets ogiaphy and petrology, though these 
terms are often confused The former is more strictly a depart- 
ment of mineralogy, the latter a department of geology 
This it 1s of which I chiefly speak to-day , this 1t 1s in which 
the most marked advances have begn recently made 

How great these have been may be more readily appreciated 
1f I m@ntion a few matters, concerning which, even a quarter of 
a century since, great uncertainty prevailed Though it was 
then generally admitted that one great group of rocks, such as 
clays, sandstones, limestones, $@, were sediments, and that 
another great group, the rocks called igneous, had solidified in 
cooling from a fused condition , the origin of a third, and by no 
means unimpoiant*group, the crystalline schists and gneisses— 
the metamorphig rocks, as tjey were commfnly called—was 
conygdered very foubi Many geologists also believed that 
not a few igneous rocks had been once sediments, like those in 
the first group, which had beeg subsequently fused or *' digested " 
by the combined action of heat, water, and pressure Thus it 
was supposed thateclays and felspathic sandstones could be 
traced through various stages till theyebecame granite, and rocks 
of the most diverse chemical composition could be tfnsmuted 
one inte the other The province of mefimorphisin was the 
fau y-land of science , it needed but a touch of the magic wand, 
and, like Bottom the weaver, a rock was at once ‘‘ translated ” 
It would be fasy, were ıt worth, while, to enumerate instance 
after instance of these alleged transmutations, evei f one of which 
has been proved to be gioundless No doubt, even atthe, tune 
named, these assertions were questioned by some geologists, but 
that they could b® made so confidently, that they could 9be 
inculcated by the, official representatives of geology*in this 
country, shows thé hopeless confusion into which petrol$gy had 
fallen * 

By means of the mgcroscope also much light has been 
thrown upon the yistory even of the better known rBcks ¿The 
classification of the 1gneous group has been simplified, and the 
relations of its several members have leen determined The 
microscope has dispelled many an«llusion, andereduced a chaos 
to orde In,regard to the sedimentary group, it often has 
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determined the true nature of their constituents, and has syg- 
gested the soarces from which they have been derived or the 
agents by which they have been tramsported Thus, through 
its tube, we have been enabled, not only to gazeatthe most inti. * 
mate structure and composition of rock-masses, but also to catch 
gl'mpses of the earth’s physiography in ages long before the 
coming of mankind . 

But in speaking of the services rendered by the microfcope, 
I must not forget a needful caution If the instrument be 
employed for petrological rather than petrograpnical purposes, 
it must never be divorced from work in the field No training 
in the laboratory, however complete, no research in a library, 
however laborious, can of themselves makea petrologist No 
question can be completely mastered, unless it be also studied 
in the field, nay, even the specimens for examiration under 
the microscope, as a rule, should be collected by the student 
himself, and the characters end relationships of the rock- 
masses from which they are detached should be carefully noted 
It was said, on no mean authority, some fifty years since, 
that, in the education of a geologist, travel was the first, 
the second, and the third requisite Perhaps the state- 
ment, like most epigrams, was somewhat one-sided, but the 
truth 1n 1t has not been diminished by the increased perfection 
of our instrumental methods In petrology, the chimzeras of the 
home-keeping student of the laboratory bave been, and still are, 
as hurtful to progress, as the dreams of the peripatetic geologist, 
whose chief appliances are a stout pair of legs and a hammer 

This, tuen, was the prablem which, some thirty years since, 
presented itself to geologists who were interested in petrology 
Here are two groups of rocks, the sedimentary and the igneous 
The origin of these we may be said to know, but as to that third 
group, which, though not as large, 1s far from unimportant-—what 
is its. history ? what are its relations to the other two? The 
records of its rocks at present are illegible Is there any hope 
that success will reward the attempt to decipher them? Time 
and perseverance have given an answer, and though much 1s still 
uncertam, though much remains to be done, some real progress, 
in my opinion, has been made As the stones sculptured of old 
by the hand of man are yielding up their secrets, as the hiero- 
glyphs of Egypt and the cuneiform characters of Assyria are 
telling the tale of the conquerors whose bones are dust, as the 
tongues of the children of Heth, and of the black-headed race of 
Accad, are being learnt anew, so the records of the rocks, 
wherein no trace of life 1s found, are being slowly, painfully, but 
ever more surely deciphered, and knowledge grows from year to 
year 

To obtain success the problem must be attacked 1n the follow- 
ing way As the first step, the two great groups already men- 
tioned, the origin of which 15 known, must be thoroughly studied 
The examples selected must be nearly or quite unaffected by any 
agent of change, such as heat, water, and pressure Among the 
specimens representative of the sediments, the materials must 
rdnge from fine to coarse-t-for the grains 1n the latter serve also 
as samples of the rocks from which they have been broken, and 
suggest therr own inferences Among the igneous rocks, types 
ranging from the most glassy to the mos@crystalline forms must 
be examined, in order to ascertain not only the constituent 
minerals, but also their associations and mutual relations , 
Suppose this done—suppose a fairly good idea obtained of the 
characteristic structures and possible variations in eithet class 
—we have they to ascertain how far and in what way each 
representative can be modified by naturglagencies — At the out- 
set, probably, it will be fou convenient to trace the processes 


of mineral and even ofstructural change without any immediate. e 


reference to the efficient cause  eIt soon appears tlfit in the casg 
of minerals, which differ m physical groperties, but notin chemi- 
cad composition, the ong species replaces the other®, the less stable 
gradually altering into the morestableform Thus c&lcitegakes 
te place of aragonite, horgblende of awgite , one mmeral may®be 
broken up into a group, a a cglloid into crystalloids, or felspar 
into quartz and white mica , new species may be produced bye 
addition or subtraction, Of constituents from without, or by 
exchange from within , the replacement qf silicates byearbonates. 
the conyersion of granit 
epidote, chlorites, and serpentine, are afew among theemany 
instances of thisdgnd of change By t&cing the®proc&s from 
ong part of a rock to anttheg, fumero facts are*®Yected and 
@elationships ascertaiyed Buted@ringe these inyestigations 
questions are raised in a studegt’s mind v hich degin to clamour 
for an ang er 
s e 
e . 
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this way, now in that? So it becomes necessary to coirelate 
our observations, to frame hypotheses, and open out new lines 
of inquiry * * 

So far as we know, water, pressure, heat, are the main agents 
in producing change in rocks, after the latter have been once 
deposited or solidified In most cases ıt ıs not easy to 1nsulate 
perfeqly the effect of each agent, for probably every rock, which 
has undergone important changes, has been to some extent 
affected by all of them Still many examples can be found, in 
which the influence of one bas predominated greatly over that 
ofthe other two For instance, 1t 15 now agreed that the struc- 
ture of a slate is the result of pressure, though this probably pro- 
duced a slight rise of temperature, and the rock 1s not likely to 
have been pérfectly dry Again, when a clay bas been con- 
verted into an assemblage of crystalline silicates m the v.cinity 
of an intrusive mass of granite, this is mainly the effect of heat, 
though the pressure cannot haveebeen inconsiderable, and the 
presence of water 1s almost certainly essential 

Thus, 1n one series of examples, properly selected to illustrate 
the slaty rocks, we can watch the development of new minerals 
We can observe which of these are readily producec and quickly 
attain to a considerable size, which are more slowly formed, or 
seem incapable, even 1f common, of much enlargement We 
are thus led by inductive processes to conclusions as to the effects 
of pressure in the development of mineials 10 a massof materials 
of a particular composition In another series of rocks which 
has been affected by the heat of intrusive masses, we can watch 
the gradual growth of new constituentss as we proceed inward 
towards the originally heated mass, till we have passed from 
clay or slate to a crystalline aggregate of minerais, such as 
quartz, micas, andalusite, staurolite, and garnet Simulareffects 
may be noted 1n other kinds of sedunentary ıock Caanges also 
are produced mainly by the action of water, but on his I need 
not enlarge 

Again, as another line of inquiry, the effects produced on 
igneous rocks by the same agents must be studied Here the 
results which are more or less directly due to the action of water 
are often highly interesting, but as these are only indirectly con- 
nected withthe main subject of this lecture, I content myself 
with a passing reference — With igneous rocks the effects of heat 
seem generally less important than with sedimentary , probably 
because the mineral constituents of the former are usually ın a 
more stabie condition than those of the latter, so that these also 
need only be mentioned , but the effects of pressure 1n some 
cases, especially with the more coarsely crystalline igneous 
rocks, are highly interesting and significant 

In a region such as the Scotch Highlands or the European 
Alps the rocks, in the process of mountain-making, have been 
obviously subjected, perhaps at more than one epoch, to tre- 
mendous pressures The effect of these appears to have been 
sometimes a direct, sometimes a shearing fracture , that isto say, 
a mineral o1 rock, 1n the one case, has been crushed, as in a 
press, in the other, during the process bf powdering it has been 
dragged or tra:led ogt, with a movement somewhat similar to 
that of a viscous substance As an example, let us take the 
effects produced in a gfanite by crushing The grains of quartz 
are broken fp , the crystals of felspar are first cracked and then 
geduced to powder , the mica flakes are bent, riven, and ta.tered 
By pressure also the solvent power of water, already present ın 
the rofk, 1s increased , by the crushing its access to every frag- 
ment and its subsequent percolation are facilitated Thas the 
black mica 1s often altere in various ways , the felspar cust 1s 
changed intg white mica and chalce ni quartz , the consti uents 

e are reduced in size and tend to assume a soughly parallel arder , 
the mineral character and structtire have been alike changed , a 
massive rock has been replaced by a foliated one, a coarse 
granite by g fine-grained quartzose di mecaceous schist — Ties 
change can be demonstrated at every stage, 1t suggests that 
maty foliated? rocks—mafiy gneisses ayl crystalline schists—mdy 
be igneous rocks of which both ehe minéral character and the 
structure have bgen modified by pressure 

We may presently see how far this infeyen@e can be justifiably 
&xfended, Isut, as a firstetep, the effect ot pressure on one of the 
more basic igneous gocks must Be cogsidered Let ugtake as 
an exatple a coarse ned vaitety of the rock, which 1s familiar 
to us as basaft Te os of « felepar, diffewent from tha: of 
granite, of efgite, of some iron &ale, And perhaps of olivige 


In studying thi rockewe ae Gonfronted eby greater diffigulties, ® 


for, of the two dbwarnant minerals the felspar 1s rather less stable 


than tbgiewhigh occurs in granite,gand the augite passes readily 
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mto hornblende Thus, when the lateer change occurs we are 
at first unable to determine whether it 1s due to pressure or to 
some other agent e Some petrologists, I beleve, would not 
hesitate to appeal ®© the presence of hornblende in a rock such 
as we are consideving a a proof that ıt had been modified, by 
pressure With e opinion I cannot age, On examfhation 
of the numeious Mstances ın which we aye cenvinced that the 
hornblende ts not an original constitugnt but has replaced augite, 
we notice that the former mineral ıs not constant in its characters 
It may be granular in form, ıt may assume its usual ciystalline 
Shape, ıt may be more or less bladed or needle-hke Have 
these differences, we ask, any sigmifcance* In order to 
answer the question, specimens of horfiblendic rocks must 
be sought in regiong which obviously have been subjected 
to tremendous pressure, as 1s tesgified by the fact that every 
other rock has been more or less crushed or rolled out , others 
must be obtained from regions where the associated masses 
exhibit no signs of extraordinary disturbance, even though they 
my be more biittle than the subject dcfourstudy Inthe former 
case the change may be reasonably attributed to pressure, in the 
latter it must be due to some other cause, Are hornblendic rocks 
from the one region similar 1n structure to those from the other ? 
By no means Where no evidence can be offered in favour of 
! pressure, there the hornblende either retains wholly or almost 
wholly the outline of the mineral which it has replaced, or else 
assumes its noimal prismatic form , but where an appeal to pres- 
sure seems justifiable, we find that the hornblende appears as un- 
usually elongated prisms, blades, or even needles, and the struc- 
tures of the rock as a whole can be readily recognized by a 
practised eye The evidence forthe latter statementis yet un- 
published, but 1t will, I hope, appear before long 

So our investigations have led us thus far that, ın sediment- 
ary rocks, in the presence of water, certain changes are mainly 
produced by heat, and certain by pressure In the latter case, 
however, the new mmerals, though very numerous individually, 
are geneially minute , the longest diameter being seldom so much 
as one hundred of an inch Even where this rule 1s broken, it 
1s only by minerals which are proved byeother experiments to be 
so readily developed that their presence on a large scale has no 
real significance The 1ule holds also to some extent in the case 
of crystalline schists produced by the crushing of crystalline rocks, 
markedly in the case of those deuved from gramites and rocks of 
similar composition, but less conspicuously in those which were 
ong.nally augitic or hornb'endic “I hough even here, where the 
decreased size of the minerals 1s less uniformly marked, new and 
distinctive structures are assumed 

Ihave spoken only of twe or three common types of rocks, 
but it would be easy, did time permit, to support the principles 
enumerated, by quoting from a great variety of examples There 
are, I believe, few, 1f any, important kinds of rock which have 
not been examined, and it 2ppears to me demonstrated that, 
while pressure 1s a most imposant agent of change,! while many 
Schisjs may be regarded as resulting from it, a considerable group 
remains, which are separated from the others by a very wide 
chasm, and this can only be jumped by d&sersing reason and 
trusting hypothesfs e $ 

In this last group of rocks (supposing* no disturbances pro- 
duced by subsequent pressure, for which, however, we can 
generally make allowance) the constituent minerals are com- 
monly fairly large—say from about one fiftieth of an inch up- 
wards in diameter Very many of these rogks, when studied 
in the field, exhibit ever? intiication of a sedimentary origin 
Though 2s a rule no original constituent grain can be cer- 
tainly detérmined, “though they are now crystalline, yet 
their &zerfera$ structure and association are inexplicable on any 
other supposition. They bear some resemblance ¢o the sedi- 
ments which have been altered hy contact metamorphism, though 
they present different characters These, moreover, remain m- 
varsalyle throug!» considerable thicknesses of rock and over wide 
areas Thesalteration is regional, not local, so that such rocks can- 
not be regarded a£ cases of simple contact mÉBtamorphism, even 
though Heat may be suspected of having been animportant agent 
in prodifting the change But to another large series, includipg 
many of the rocks comnfonly called gneisses, the sedimentary 
origin is less easily attributed Nota fewsof these 1n mineral com- 
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1 It 15 probable p some changes of rmpowance are produced tn rocks by 
long-continued and repeatedspressures, which are insufficient to give rise to 
crushing , but these I have passed by, because, as ıt seems to me, further 
evidence is needed Before we can dfagrose, with any certainty, the results of 
] this particular disturbing cause 
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* position correspond with” granites, and sedimentary rock thus 
constituted, though not ynkstown, 1s rare The minerals com- 
monly exhibit a parallel or foliated and not sqdom even a banded 
arrangement , in the latter case the layers of different mineral 
‘compesition in thene mutual relations and associations imitate 
with remarkable Success the structure of a bahdtd. sedimentary 
rock Even a dozen ytars since little doubt was entertained that 
this group also had a detrffal ongin Occasionally, however, its 
membeys, when studied in the field, exhibited characteristics 
which were difficult to explain on any such hypothesis, and pre- 
sented resemblences ın habit to certain crystalline igneous rocks, 
from which, howeve @hey were proved to differ 1n their nucro- 
scopic structuifs 

In rocks which have ciystallized from a®state of fusion some of 
the mineral constituents usually exhibit their proper crystalline 
outhnes, but in these others the same minerals had no definite 
shape, and weresimply granular Ofthıs structure two types were 
observable in the one tke grains were elongated, 1n the other 
they were roundish in outline but slightly wavy or lobed The 
former type Was commonly found in the more distinctly banded 
varieties, the latter 1h the more massive and faintly foliated 
kinds which m hand-specimens were not readily distinguished 

* from true gmnite : 

As 1n rocks, no less than 1n living beings, diversities of struc- 
tures are nature's record of a difference in history, it became 
a question whether these peculiarities were significant of origin 
or of environment By prolonged observations the following 
results were established —({1) That crystalline rocks, which 
could be proved, by then relation to others, to be truly igneous, 
sometimes exhibited banded structures (2) That these struc- 
tures, ın certain cases, could not be attributed to any subse- 
quent pressures or crushings, for no sign of them could be 
found in neighbouring rocks, which, from their composition 
and natme, ought to have yielded more readily (3) That a 
famt fohation or banding, especially in the case of gramitic 
rocks, could be sometimes detected ın srruptive veins, in which 
cases the aforesaid granular structure was detected on micro 
‘scopic examination 4) That cases were occasionally found 
where a light-coloured granite had broken into a dark horn- 
blendic rock, and the fragments of the latter had been 
gradually softened, elongated, and even drawn out into bands, 
together with the intruder, till they perfectly simufated, as already 
mentioned, a stratified mass (5) That in certain of these 
cases, where a rock, exceptionally rich in hornblende, had been 
partially fused by a pale coloured granite, a banded black-mica 
gneiss had been produced, 1ndistinguishable, macroscopically and 
microscopically, from those which’ have been already mentioned 

It gollows from these observations that the great group of 
crystallme rocks, which are connoted comprehensively as schists 
and gneisses, includes rocks whigh may have onginated in one 
of three different ways —(1) Some have once been molten, but 
have become solid under rafher exceptional circumstances, 
probably having lost heat slowly, and having continued to*nove 
very graduallygdureng the process of consolidation (2) Others 
have been produced by the iporough alteration of sedimentary 
materials, m wĦich a @igh temperature has been maintained for 
a lfhg time, in the presence of water and under considerable 
pressure — (3) Others, again, have been the result of great 
pressure, which has acted oh rocks already crystalline, and has 
produced mineral changes, sometimes to the complete oblitera- 
tion of the origin] structure The second. and third of these 
groups are truly metamorphic rocks, to the first the tegm, strictly 
speaking, 1s not applicable e . è 

As a rule, itis not difficult to distinguish between these three 
groups, and in all probability the ambiguities which still remain 
will be solved by patient and persevering work Cases, no doubt, 
will occur on which no inferenc® can be founded, cases where, 
from one cause or another, nature's record has pecomg illegible 
But to this disappointment the scholar and the archgologist has 
to submit equally gvith the geologist . Negatjve evidence ofehis 
kind has no. disturb'ng power, any amount of it 1s outweighed 
by a single scrapeof clear and positive testimony Itis gene- 
rdly a waste of time to puzzle over bad specimens , they are 
much more likely to produce a perplexed agnosticism than a 
rational faith , for a créed has its place in science eno less than 
in theology LANES * = 

I have mentioned one mode in which fhaterials rather 
markedly different ın mineral character m&y, be, ın a certat 
sense, imterstratified and to some extent blended, but should 
add that recánt researches render it highly prabable that there 
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are other modes in which mineral or chemical constituents may 
be differentiated in a magma which was once homogeneous 
To discuss these would carry us @nto question$ of crystallq 
genesis, which have no direct bearing on*my present subject, 
though in these also the microscope has rendered the most 
valuable services by suggesting inferences and by testing theo- 
retical conclusions , questions upon which so much heht has 
been thrown by the researches of Guthrie, Lagorto, Sorby, and 
others, but I may refer ın passing to the law established by 
Soret, that by a change of temperature a homogeneous solution 
may be rendered heterogeneous , since any compounds by which 
it 1s nearly saturated tend to accumulate in the colder parts 
Gravitation also, when certam minerals are crystallizine from 
a magma, may cause them to rise or to sink, and 1n this way also 
heterogeneity may be produced So when the mass of mingled 
fluids and solids 1s constrained to move, a streaked or banded 
structure may be the result produced, as in a process familiar 
to the glass-blower 

But when the geologist has learnt from the microscope to 
recognize differences of structure ım crystalline rocks, and to 
appreciate their significance, he finds that a wider problem 1s 
presented to his mind, provided he has not been led by the 
fascinations of laboratory studies to despise or neglect work in 
the field Granted that one group of rocks, covered by the term 
metamorphic, has undergone great changes since its members 
were first deposited or solidified, can these be connected with 
any phase in the earth's history? Have they any chronological 
significance? Even twÉnty years since few geologists would 
have hesitated to reply —‘‘None whatever a rock may have 
undergone metamorphism at any epoch m the past Muds 
and sands of Eocene, Jurassic, Carboniferous, Silurian, of 
any geological age, have been converted into crystalline 
schists Proofs of some part of this assertion can be found 
even within the limits of the British Isles ; 1t can be completely 
established within those of Europe" But during the last 
few years this hypothesis has been on its trial, witness after 
witness in its favour has been, so to say, brought into court, 
and has broken down under cross-examination I can assert 
this without hesitation, for I have some personal knowledge of 
every notable instance ın Europe which has been quoted in the 
debate Microscopic study, combined with field work, has 1n- 
variably discovered that some very important link 1n the supposed 
chain of proof ıs wanting, and has demonstrated without exception 
that these crystalline schists are very old , much more ancient 
always than any neighbouring rock to which a date can be 
assigned, 1f not older than the first rocks in which any trace of 
life has been found It has been also demonstrated that sedir- 
mentary masses, after they have been buried deep beneath super- 
imposed strata and exposed to great pressure, have emerged 
comparatively unchanged Such rocks are mos: valuable as 
illustrations of the effects of dynamical and other agencies , but 
they are sufficiently distinct from the crystalline schists to 1ndi- 
cate that the environment 1n the one case must have differed 
greatly fom that in the other The rests of contact meta- 
morphism prove that heat 1s an importagt agent cf change , but 
as these also present their own marked differencey they fail to 
afford a complete solution of the problem 

Moreover, among ordinary sedimentary rocks, we cannot fad 
to notice that, as a rule, the older the rock the greater the 
amount of mineral change ın its constituents A good illustra- 
tion of this is afforded by the Huronian system of North America, 
the rocks of which are ratier older @han the Cambrian of this 
country Some of them, while still retammg distinct indica- 
tions of a sedimentary origin, have become pagtially crystal-* 
line, and supply examples of a transition from anormal sedimeft 
tg a true crystalline schyt Even the older ePaleozoic rocks 
M ucst invariably exhibit considerable mineral chawges, though 
with them it ıs only on & microscopic scale, Hence, tajing 
account of all these resuls$ we seem to be forced to the conclu- 
ston that the environment n&cessary for changing an ordinary 
sediment into a crystalline schist existed gerterally only in tie 
earliest ages, and but*very rarely and locally, uy ever, spece 
Paleozoic time began 


Further, m regard t® those peculiar Structures which, as 
already stated once led Qieologisie top 





nsiderecertaet rocks, 
really of igneffs origgn,°as Juetamarphofed segiments, they 
alto appear to have been mfich nog freies pe in the 
earhe& ages They are common in asso: 
crystalline schists , they are fOund, so far as € krfow, rarely, if 
ever, with little gltered sediments The nycroaco 
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the eoarser “stratified rocks—grits, sandstones, &c —lends some 
support to this view, by showing that, as we go back in time, a 
larger proportion of their Materials, cateszs parzous, has been 
ertved from crystalline rocks, and that even the fragments, 
obviously of sedimentary origin, exhibit signs of some mineral 
change, that is to say, the mudstones and sandstones in the 
later gaits are apt to be represented in the earlier by phylhtes 
and quartzites 
So the results of microscopic study, in alliaace with, not 

divorced from, work 1n the field, iead us to the conclusion that 
in the early ages of this globe’s history conditions generally pre- 
vailed which became gradually, perhaps even rapidly, rare and 
local, or, ın other words, that in geology the uniformitarian 
doctrine must ftot be stated in terms wholly unlimited, though, 
since this was first enunctated by Lyell, nothing has been dis- 
covered to shake our faith in its general truth, or to resuscitate 
the catastrophic hypothesis whicheit replaced But geologists 
are forbidden by students of physics to regard the universe as a 
** self winding clock " The latter affirm, and the former frankly 
admit, that this globe through long ages has been loving heat by 
radiation , that there was a time when the temperature of its 
surface far exceeded that of molten iron a temperature which 
now would be reached only at a depth of many m.les If this 
be so, the conditions under which rocks were formed on the 
surface of the globe ın early days must have been very different 
from those which subsequently prevailed Suppose, for example, 
this surface to have been just white hot—namely, at a tempera- 
ture much below that at which most, if wot all lavas, consolidate 
In that case the ocean would be vapour, and the weight of the 
atmosphere would be augmented by that of a shell of water of 
the area of the globe, and two miles in thickness , or, 1n other 
words, the atmo-pheric pressure would be about 350 times its 
present amount If «o, even alava-flow would consolidate under 
a pressure equivalent to that of some 4002 feet of average rock 
But after the surface temperature had become low enough to 
permit the seas to be gathered together, and the atmospheric 
pressure had become normal, after ram and rivers, winds and 
waves, had commenced their work , alter sediments, other than 
the ** dust and a hes" of voluanoes, had begun to accumulate , 
still these at a short distance below the surface would find a very 
different environment from that which now exists It has been 
proved by Lord Kelvin that at the end of about one twenty-fifth 
portion of ihe whole time which has elapsed since the first 
solidification of the earth’s crust, the underground temperature 
must have risen at nearly six times its present rate Toreach a 
zone, the general temperature of which 1s 212° F, it would 
now be necessary to descend, as a general rule, at least 8200 
feet, and probably rather more But in those early days the 
crust would have been at this temperature at a depth of about 
1600 feet, ard at 10,000 feet it would have risen to 1050" F, 
instead of 250° F , which now would be exceptionally high To 
this depth many rocks, both in Palzeozoic and later ages, have 
been buned, and they have emerged practically unchanged 
Hence it follows tha£ the latter temperature 1s comparatively 
ineffective , the formei, however, could not fail to facilitate 
mineral changes and the development of coarsely crystalline 
Structures 

» These changes, these structures, have been produced in sedi- 
mentary rocks ın the immediate neighbourhood of a large mass 
of intrusive igneous rock, such as a coarse granite To what 
temperature the former have been raised cannot Be ascertamed 
Suppose, however, ıt weee 1500" E , which probably is not a 
very erronegus estimate, this temperatuge, at the epoch men- 
*tioned, would,be found at a depth of 19,000 feet — 1t 1s now, 
peobably, at least 15 miles benedth the surface In other words, 
the zone at whigh marked rffineral changes could be readily pro- 
duced, quigkly sank, and has long sifice reached a depth 
pragtfally unattainable, The sulyerranean laboratory sti 
exists, but th way to it Was virtuallyedosed at a comparatively 
early period in the earth’s history® i 

* Another effecteof this :aptd downward increase of temperature 
must not be forgotten When it amougted to 1° F for every 
ao feet of Bescent, a temperature of 2000°F would have been 
reached at a depth @f not quite four emiles This would be 
rather Skove the melt oipt of many rocks, 1f they were at the 
surface , so that evén unger the*pres&ure, thef&vould be either 
very near 1teor ynperfectly gold I the thickness of the crest 
were only about four miles, fidXures would be readily pfoguced, 
and the effects d¥eidal stres es would be considerable , but*even 


if the y b hal become solid as a whole, there would Rave beeg 
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large masses of rock, comparatively fear to thg surface, in an * 
unstable condition, and thus liable,locally to slow deformations, 
displacements, fluxienal movements, *and intrusion into other 
masses already at a^ high temperature, with the result of partial 
melting down ard nfutual reactions Disturbances sucl* as 
these, slow, bug gonstantly recurring, would produce structures 
imitative of strafification It is a remaik able. coincidence, to 
say the least, that these structures ar& characteristic of Arcbzean 
rocks, and are extremely rare, if ever present, in those of later 
date . 

But some geologists are so ngidly uniformitagan as to shrink 
from admitting that any portion of the earth s original crust can 
possibly be preserved “Take time enough,” they say, ‘‘ and 
the changes can be made” But will time alone suffice for 
every kind of change? How long «ill it be before gunpowder 
explodes at blood heat? But passing over this obvious difficulty, 
we may ask Is there time enough? So geologists once 
thought, as fancy travelled back over endless eons But they 
are checked by the physicist — **earth and sun alike," he affirms, 
tare masses subject to the laws of radiation, t&e-e countless 
millions of years of which you dream will bring you to a period 
when not only the earth, but also the whole solar system, was 
nebulous All tke history of your planet, physical as well ase 
vital, so far as 1t can be covered by your 1ecords, must be com- 
pressed into a very moderate number of millions of years, for 
we have to consider the possibilities not only of a cooling earth, 
but also of a cooling sun " If this be so, and ıt seems difficult 
to dispute the decision , 1f we are forbidden to look back along 
“the corridors of time” till they vanish in the perspective of 
infinite distances, it becomes more and more probable that the 
whole volume of the earth's history 1s within our reach, and 
that its opening chapters will some day be decipheied 

The progress which has been made since the microscope was 
pressed into the service of geology augurs well for the future, 1f 
we work in a spirit ol scepticism and a spirit of hope Of scept: 
cism, lest we trust too much either in ourselves or in even the 
princes of sciefce, for experience proves that the seductive 


charms of phantom hypóthesis may ledd all alike astray from. ° 


the narrow path of truth into the morasses of error Of hope, 
for experience also proves that by patient labour and cautious. 
induction many an illusion has been dispelled and many a dis- 
covery been m2de Our eyes must soon grow dim, our hands 
become nerveless, but other workers will be found to take 
warning from our mistakes and to profit by our toil The veil 
which shrouds the face of Nature may be never wholly with- 
drawn, but its fringe has been already raised , even ın our owp 
generation ~o much has been a&complished that the hope may be 
indulged of at last learning something of the history of these 
earhest ages, when the earth had but lately ceased to glow, and 
when the mystery of life began, 
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THE Ladies’ Conver sazeone of he Royal Soetety took place 

on the evening of June 35 last, aud in every way «vas 
a distinct success, the attendance being the greatest on record, 
and all the available space bothefor the guests and exhibits 
heing fully occupied ‘The exhibits, although they included a 
few that were shown at the last soz ée, werepfor the most part 
new, and the following ts & bfief summary of the most nouce- 
able ef them — 

Dr® Hy Packs, FR S , showed the remains of a mammoth 
found ın Efidsleigh Street, m March last, at a depth of only 
22 feet The bones were of enormous proportions, gnd in their 
proximity was discovered a tusk which was estimated to have 
been 12 feet 1n length 

Af series" of enlarged transparent sections of the fossil plants of 
theCoal-mfasures were exhibited by Prof Y- C. Williamson, 
FRS, * * 





Most interesting were the water colour drgWings of Greek 
temples, &c, by Mr C Penrose, which illustrated lus 
current investigations on the astronomical orientation of ancient 
Greek emgles® The drawings included those of the Pro- 
pyles, the Temple of the Wingless Victory,e Parthenon west 
and east fronts ef the Parthenon, noth portico of the Erech- 
théum, east porticosof the Theseum, and the Temple of Jupiter 

ee . 
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Mr W M flinders Petrie showed some exeellent water- 
e. 
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a colour drawings of the pavement which he has recently dis- 
* covered in the Palace of Cuuenaten at Tell el-Amarna (1409 
Bc) during his recent exc&vations Thys pavement 15 quite 
unique in Egypt, and is especially valuable towing to the mar- 
veljous treatment of the plants depicted 

The water-colqurSsketenes exhibited by Prof F W Oliver 
(for the ScientifiCommittee of the Royal Ho§iéultural society) 
illustrated some typical exgmples of the damage done to plants 
by London fog The injuries shown, he said, were exceedingly 
prevaleat amongst cuguvated hot-house plants m the London 
district during this kind of weather, and extended to a consider- 
able distance tom the metropolis, cases occurring as far as 
Cooper’s Hill and ®8rlang The sulphurous acid of the fog 
seemed, 1n many cases, to have acted directly on the living sub- 
stance of the foliage and leaves, producing these lesions, while 
1n others there seemed to have been evidence of an accumula 
tive action of the deposits of sulphuric acid 

Mr W = Crookes, FR S, who at the last serré? repeated 
some of Tesla’s wonderful experiment», exhibited a novelty 1n 
the form of byrning nitrogen He employed an electric current 
of 65 volts and 15 amperes, alternating 130 times a second, pass- 
ing 1t through the primary of a large induction coil From each 
of the secondary poles, flames became visible, and met at the 
centre, bein composed mainly of burning nitrogen , when the 
terminals were separated, so that the flames could not strike 
across but were in consequence extinguished, it was found that 
by putting them nearer together a lighted taper was suffictent 
to re-ignite them The temperature of the flame exceeds slightly 
that of a good blowpipe, and a spectroscopic examination of the 
flame itself shows simply a faint ana continuous spectrum Mr 
Crookes pointed out that such a method of exciting an induction 
coil was first employed by Mr Spottiswoodein 1880, but ‘fit is 
not known, however, that any chemical explanation of the flame 
has before now been published ” 

Mr A A C Swinton showed some very interesting photo- 
graphs of electrical discharges that had been obtained by simply 
causing the discharges to take place across thg surfaces of pre- 


- pared sensitive dry platos, and consequently without theinterven- 


"uon of any lens Phe distinctive character of the figures by the 
two kinds of discharges were very noticeable, so also was the 
evidence of their oscillatory nature 

Other electrical exhibits were — 

An ingenious device for disconnecting the supplier of electri- 
city if à dangerous voltage happened to he established in a 
house, and a leakage indicator for high tension currents, both 
exhibited by Messrs Drake and Gorham 
* Electrical discharges over prepared surfaces, by Mr. J. 
Wimshurst, showing that over imperfectly conducting surfaces of 
largeerea branch-hke forms of flashes are produced, and witha 
great difference of potential sparks of seven feet in length can 
be attained 

High-tension electrical appaggfus, by Mr L Pyke, for work- 
ing a considerable number of vacuum tubes from one generating 
source, the tubes in this case being each connected with fermi- 
nally connecte irffluctors, themselves counterpoised against two 
external conductors connectgd to the termifals of the trans- 
for, 

he Director of the Royal Gardens, Kew, exhibited a speci- 
men of a double cocoa-nut (Lodorea. seychellas um), with illus 
trations showing its germination This palm is tall and fan- 
leaved, and a a to two of the Seychelles Islands , its fruit 
weighing from 25 to 30 pounds eAt the germination of the 
seed, *' he embryo is gradually pushed out of the seed by the 
growth of the seed-leaf (cotyledon) On end of this remains 
attached to the seed, and conveys to the embryo she*nuyiment 
derived from the gradual absorpuon of the endosperm " Three 
of the drawings and a model had an additional interest in that 
they were made by the late Major-General Gorden 

Mr Romanes's exhibits of living rats anderabbite atjracted 
much attention, and would perhaps have attracted sgightly more 
1f any of the form@r animals had byechanceegot aslay They 
were illustrative of «ome of the results of experimental’ breeding 
with reference td’ theories of heredity The exampl@s clearly 
showed that the male and female efements did not always so 
blend together that the offspring presented chmracters more or 
less intermediate between those of the parents, But tha: the 
progeny sometimes took evholly after the father or wholly after 
the mother 

Another animal exhibit consisted in a livang specimen of æ 
remarkable Don-venomous "South African snake (Dasypeltis 
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scabs a), from the Zoological Society of Londén Whis animal 
lives solely on birds’ eggs ach egg 1s swallowed who'e," and 
by a muscular contraction of the gullet, its contenjs flow into the 
stomach, while the shell is rejected by the mouth in the form 
of a pellet 
* Among the other exhibits we may menton the sjstem- 
atic and simple construction of the dark absorption bands 
A, B, and a inthe solar spectrum, after Mr Higgs’a? photo- 
graphs, by Prof A $ Herschel, F RS , the photographs of 
stellar spectra, including Nova Aurigze, Arcturus, &c, by M 
Norman Lockyer, F R 5 ,the photographs of leguminous plants 
for the determination of the fixation of free nitrogen, by Sir]. B 
Lawes, Bart, F R S, and Dr J H Gilbeit, F RS, and an 
ingenious instrument for measuring the therma expansion of 
very minute solid bodies up to high temperatures, and tracing 
the volume charge of the silicates up to and over the interval of 
plasticity, by Mr J Joly, FRS 

The exhibit in se cobi teen, by the Postmaster-General, 
was during the whole evening thoroughly appreciated, the Tele- 
phone Company’s installation being the means by which the 
guests were able to listen to the music of Salammbo from the 
grand operaat Paris Previous to the switching on of the opera, 
conversation was carried on with some of the officials at the 
Paris end, and the accuiacy with which the peculiarities of the 
various voices were transmitted. was little short of marvellous 

The lantern demonstrations also attracted considerable atten- 
tion Mr Saville Kent and Mı C V Boys, F R$, as at 
the previous sozee, both showed their photographic slides, 
those of the former ceding with coral reels, &c , and those of 
the latter with flying bullets Mr Norman Lockyer exhibited 
some photographs taken both at home and foreign Observatories, 
illustrative of the application of photography in. astro physical 
researches The slides included some beautiful photographs 
of stellar spectra and soia1 prominences, from the Paris Obser- 
vatory , of the moon and Jupiter, taken with the large Lick 
instrument, of the nepulosity surrounding 4 Argüs, photo- 
graphed by "Dr Gul, F R 5 ,of the great February sun-spot, 
taken in India and forwarded to the Solar Physics Committee , 
and of the spectra of Nova Aurngæ and Arcturus, taken at 
Kensington The most striking slide of all was that of the 
great nebula of Orion, taken by Dr Common, F RS, with 
his five-foot reflector at Ealing The apparent brilliancy of the 
stars, and the wonderful traceiy in the nebulous parts, appealed 
to the eye not so much as an image of a slide on a screen, but 
as a direct view of this beautiful object. through the great 
telescope itself The slides shown by Mr E B Poulton, 
F RS, were illustrative of the methods by which the ongin- 
ally opaque wings of certain butterflies and moths had become 
transparent and usually scaleless, numerous stages m the 
generation of scales were also shown. 





THE FOURTH CENTENARY OF COLUMBUS 
e 
TURING the present year great celebrations will take place 
in Spain, Italy, and America, In memory of Columbus 

and his first adventurous voyage of 1492 Although no public 
commemoration is arranged for in this country, the Roygl 
Geographical Soc'ety, fully conscious of the momentous nature 
of that first voyage, and of the enormous expansion ‘of geo- 
graphical scence which has resulted from it, set apart 
last Monday evening for a special Columbus meeting The 
usual exhibition of mags an T ciated included a nugiber of early 
charts of great beauty, and a fine photograph of a contemporary 
portrait of Columbus, recently*made known by Mr Markham 
The paper of ¿he evening, read &y Mr Clements Markham, 
€B, FRS, waseoccfpied with an account of, recent dis- 
coveries with regaid to, Columbus, and the correcon of 

any erroneous ideas widely entefamed untu? now sa 
critical summary of *perhaps one of the most difficult branches 
of research—that into the actual life of a popular hero enhaloed 
with centuries of*tragiation—this paper is of great value An 
abstract of ıt, and of the appendices @n aas fift&inth cenfugy o 
explorers, 1s given below 

Much new “hight has been thrown up 
of Columbus œ@late yeare by the cåre 
and notarial records a? Gero? and givona 

e Theft is no douBt as to thé birthplace of Columbus His 
father was a wool-weaver of Genoa, whoseelfouse was in the 
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Andrea tÊ the church of S Stefano It was battered down 
dunng the bombardment of Genoa in the time of Louis XIV , 
was rebuilt with two additgonal stories, and 1s now the property 
‘Of the city of Genoa 

Here Columbus was born, the date of his buth being fixed b 
three statements of his own, and by a justifiable inference fro 
the ngjarial records He said that he went to sea at the age of 
fourteđn, and that when he came to Spain in 1485 he had led a 
sailor's life for twenty-three years He was, therefore, born in 
I447 The authorities who assign 1436 as the year of his 
birth rely exclusively on the guess of a Spanish priest, Dr Ber- 
naldez, Cura of Palacios, who made the great discoverer's 
acquaintance towards the end of his carcer 

The notari records, combined with incidental statements of 
Columbus himself, also tell us that he was biought up, with his 
brothers and sister, in the Vico Dritto at Genoa , that he worked 
at his father's trade and became ae “‘ lanerio," or wool-weaver , 
that he moved with his father and mother to Savona in. 1472, 
and that the last document connecting Cristofero Colombo with 
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we may at least settle the long-disput@l question of the landfall, 
of Columbus It ıs certainly an important orfe, but it 1s by 
no means a case far the learning and erudition of Navarretes, 
Humboldts, and Warnhagens It 1s a sailor’s question If the 
materials from the jougnal were placed in the hands of any gad- 
shipman in Her Majesty's Navy, he woul ppt his fingeren the 
true landfall within halfan hour When s ulggs such as Admiral 
Becher, of the Hydrographic Office, and Lieutenant. Murdoch, 
of the United States Navy, took the matter 1n haud, they d 
so Our lamented associate, Mr R H Major, read a paper on 
this intere-ting subject on May 8, 1871, 1n which he proved 
conclusively by two lines of argument that Washng Island was 
the Guanahani or San Salvador of Colaffileus 

The spot where Cojumbus first landed in the*New World is 
the eastern end of the south side qf Wathng Island This has 
been established by the arguments of Major, and by the calcula- 
tions of Murdoch, beyond all controversy The evidence is 
overwhelmmg Watling Island answers to every requirement 
and every test, whether based on the admural’s description of 


Italy is dated on August 7, 1473 But 1n spite of his regular ! the island itself, on the courses and distances thence to Cuba, 


business as a weaver, he first went to sea in 1461, at the age of 
fourteen, and he continued to make frequent voyages in the 
Mediterranean and the Archipelago—certainly as far as Chios 
When Columbus submitted his proposition for an Atlantic 
voyage to the Spanish sovereigns, they referred it to a committee, 
presided over by Father Talavera, which sat at Cordova, and con- 
demned it as impracticable It is generally supposed that the 
proposals of the Genaese were subsequgntly submitted to an as- 
sembly of learned persons at the University of Salamanca, and 
again condemned The truth was quite different Columbus 
was gifted with a charming manner, simple eloquence, and 
great powers of clear exposition It was an intellectual treat to 
hear him recount his experiences, and the arguments for his 
scheme Among those who frst took an interest in his conver- 
sation, and then became a sincere and zealous friend, was the 
Prior of the great Dominican Convent of san Estevan, and Pro- 
fessor of Theology at Salamanca, who shrewdly foresaw that 
the most effectual way of befriendmg Columbus would be by 
affording ample opportunities. of discussing the questions he 
raised For this object there could be no better place than the 
University of Salamanca, where numerous learned persons were 
assembled, and where the Court was to pass the winter The 
good Prior lodged his guest m a country farm belonging to the 
Dominicans, called Valcuebo, a few miles outside Salamanca 
Hither the Dominican monks came to converse on tae great de- 
ductions he had drawn from the study of scientific books, and from 
lus vast experience, discussing the reconciliation of his views with 
orthodox theology Later, in the winter, Columbus came into 
the city and held conferences with men of learning, at which 
numerous courtiers were piesent These assembages for discus- 
-10n—somettmes in the quiet shades of Valcuebo, sometimes in 
the great hall of the convent—excited much interest among the 
students and at Court The result ‘was, that the illustrious 
Genoese secured mgny powerful fnends at Court, who turned 
the scale in. his favour when the crucial time arrived Such is 
the shght basis on whifh the «tory of the official decision of the 
Salamanca Vniversity against Columbus 1ests 
e Captain Duro, of the Spanish Navy, has investigated all ques- 
tions relating to the shtps of the Columbian period and their equip- 
ment With great care, and the learning he has brought to bear 
on the subject has produced very interesting resylts The two 
small caravels provided fgr the voyage of Columbus by the town 
of Palos were only partially deck®l The Pinta was strongly 
e built, and was originally lateen rigged Om all three masts, and 
ge was the fastest sailer in tlre expedition , but she was only 
50 tons burden, with a comglement of eighteen pen The Miña, 
so called after fhe Niño family of P&los& who owned her, was 
sull smaller, being only 40 tons The third vessel was much 
larBer, and déd not belong to Palos “eghe was called a ‘‘nao®”’ 
or ship, and was of about 100 togs burden, completely decked, 
with a high poop and forecastle «Her length has been variously 
estimated Two of her masts had square saels, the mizen being 
pen nggal The ciegv of the ship Senta Maria numbered 
fty-two men all tolg, including the adgniral e 
Friday, August Sango? when the three httle vessels sailed 
over thé bar of Sates, ®wa$ a memerable daggin the world’s 
history Ig @&d been prfpared far py nfiny years of study qnd 
labour, by Jong#years ef difaptointment and anxiety, 
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or on the evidence of early maps We have thus reached a final 
and satisfactory conclusion, and we can look back on that 
momentous event in the world's history with the certainty that 
we know the exact spot on which it occurred—on Which Colum-* 
bus touched the land when he sprang from his boat with the 
standard waving over his head 

The discoveries of Columbus, during his first voyage, as re- 
corded ın his journal, included part of the north coast of Cuba, 
and the whole of the north coast of Española The journal 
shows the care with. which the navigation was conducted, how 
observations for latitude were taken, how the coasts were laid 
down—every promontory and bay receiving a name—and with 
what diligence each new feature of the land and its immhabitants 
was examined and recorded The genius of Columbus would 
not have been of the same service to mankind if it had not been 
combined with great capacity for taking trouble, and with habits 
of order and acguracy 

Columbus regularly observed for lagitude with Martin Be- , 
haim’s astrolabe or the earlier quadrant, when the weathet 
rendeied it posible, and he occasionally attempted to find the 
longitude by observing eclipses of the moon with the aid of 
tables calculayed by old Regiomontanus, whose declination 
tables also enabled the admiral to work out his meridian altı- 
tudes But the explorer's main reliance was on the skill and 
care with which he calculated his dead reckoning, watching 
every sign offered by sea and sky by day and mght, allowing 
for currents, for leeway, for gvery cause that could affect the 
movement of his ship, noting with infinite pains the hearings 
and the variation of his compass, and constantly recordgng all 
phenomena on his card and in his journal Columbus was the 
tine father of What we call preper pilotage 

On his return his spirit of investigation led him to try the 
possibility of making a passage Yn the teeth of the trade wind 
It was a long voyage, and his people were reduced to the last 
extremity, even threatening to eat the Infhana who were on 
board One night, to the «urpgise of all the company, the 
admiral gave the order to shorten sa® — Nfxt morning, at 
dawn, Cape St Vincent was in sight Tins is a most remark- 
able proof of the care with which his reckoning must have been 
kept, and of his consummate skill'as a navigator 

In criticizmg the Cantino map showing, Cortoreal's coast- 
Imes, Mi Markham showed. that absurd histakes had been 
made, noé by the voyager or his pilots, but by the cartographer, 
and Subsequent commentators ^ Vespuccr's description,of his 
"fir$ woyage" in 1797,° was subjected to very thorough 
criticism, and shown, m spite of the arguments of authors who 
have tried td support the veracity of that ingenious tomancer, to 
have been a pure fabrication ‘Little or no credit could be given 
to Vespuect in any case, as he was forty-eight years old on first 
going’ to sga, and in those days apprenticeship from boyhood 
w@® indispengablesfor a knowledge of seamagship 
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Class Lis's g 


Chemistry ust Class 
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(Tesus), G Ingham (Merton) A. L Ormerod (New) Second 
Class D Bergdge (Wadham), P Henderson (Queen's), A E 
Richardson (Wadham), F R, L Wilson(Keble) Third Class 
C J M Parkinson (Jesus), H Wynne-Fiegh (New) Fourth 
Class S Wellby (Trinity) 
Physiology —First Class P S Hichens (Magdalen), H H 
G Kfapp (non Golf, A C Latham (Balko, E Mallam 


(Magdalen), W Mamsen (Keble) Second Glass G J Con- 
ford (Christ Church), E @tamer (Magdalen) Third Class 
S B Billups (non-Coll) Fourth Class J S Clouston 
(Magdalen) . 

Physics —First Class S A F White (Wadham) Second 
Clas G M Grace ges) Third Class none Fourth 
Clas F W BownUniversity), J C W Herschel (Christ 
Church) . 


Morphology —First Classe R W T Gunther (Magdalen) 

Botany —Second Class O V Darbishire (Balliol) 

Women —Louisa Woodcock is placed in the Second Class, 
Morphology 

Ünwersity Extension -*In a Convocation held on Tuesday 
the following persons were declared on a scruuny to be duly 
elected as delegates, under the provisions of the statute Of the 
delegates for the extension of teaching beyond the limits of the 
University —H Mackinder, MA, Student of Christ 
Church j Www Fisher, M A, Corpus Christi College, Al- 
drichian Demonstrator of Chemistry, J F Bright, DD, 
Master of University College, A Sidgwick, M A, Fellow of 
Corpus Christi College, J Wells, MA, Fellow of Wadham 
College , and the Rev W Lock, M A, Fellow of Magdalen 
College 

The Encenta —In a Convocation holden in the Sheldonian 
Theatre on Wednesday, June 22, the degree of D C L (honoris 
caus&) was conferred upon the following persons — 

His Excellency, Wilham Henry Waddington, Ambassador 
, Extraordinary and Minister Plenipotentiary from the French 
e Republic at the Court of St James, Honorary Fellow of Trinity 
College, Cambridge Hon LLD 

His Highness the Thakore of Gondal . 

The Very Rev HenryeGeorge Liddell, D D , late Dean of 
Christ Church 

Edward Caud, M A, Professor of Moral Philosophy in the 
University of Glasgow, formerly Fellow of Merton 

W M Flinders Petne ° 

The Rev John Gwynn, D D , Regius Professor of Divinity 
in the Unrversity of Dublin 

Daniel John Cunningham, M D , Professor of Anatomy and 
Chirurgery 1n the University of Dublin 

Edward Dowden, LL D, Exesmus Smith's Professor of 
Oratory in the University of Dublin 

The Rev John P Mahaffy, D D, Professor of Ancient 
History in the University of Dublin 

Benjamin Williamson, M A , Sc D Fellow of Trinity College, 
Dublin 
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Royal Society, June 2 —'*On Current Curves” By 


Major R L Hippisley RÆ Communicated by Maior 
MacMabon, F R 5 
(1) Starting with ghe equations 
a rr um 

and s e 9 a 

e 

= —LLL—T——Á- t- 8 
$ VRP uro 


. 

which represent the curves of currents in circuits z02/40ut irgn 
cores, according as the impressed E M F is constant gr varying 
as sin //, we can degermine the curveg accordyng tg which tise 
current rises and falls in circuits wz% iron cores, both for a 
constant impressed © M F and for a sinusoidal E M F e 

(2) In the first case, with constant applied E M F , we can 
determine by Lagrange's formula of mterpolation the equation 
to the (B, H) curve of thé particular core under consderation 
This will be of thesorm* g * 


. 
B=a + aH + aH? t — *'-a", 
. oe 
where 2 1s dne less than the number of observed simultaneous 
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‘values of B and H from which the equatðn ise calculated 
Substatuting in the equation * 





dB 
E- on =z, e a 
we get, after integration, : 
E : 
1 = log =a bt — bg? ~ &c, tonti terhe, 


by 44, 6, &c , being numerical The paper gives do, dy, da, &c , 
m terms of the constants of the circuit, &c ; 

The corresponding equation when the E M F ıs removed 
and the current 1s dying away 1s 


E 2 
2 = log ij; ^ 7-7 &c + a congtant 


From these two equations the curves can be plotted 

(3) This method is not applicable to the case in which the 
impressed E M F is sinusoidal, on account of difficulties of 
mtegration But both cases can be treated in another way — 
Take a series of points on the (B, H) curve of the iron core, 
such that the chords Joining them practically coincide with the 
curve itself Let B,, Ho and B.+;, Hx+,, be the co ordinates 
of two consecutive points The equation to the cive between 
these points 1s approximately 


B = m,—,H + constant, 


where 
Met = B+ — By 
e Heti ig H: 
Substituting ın the equation 
dB 
E- —=Rz 
7 TOP 
we get, after integration, 
Li =i t tL Jog d Re 


R PE Ret 

which ıs true to a very close approximation for any simultaneous 
values of Z and z between the above limits Fiom this equa- 
tion, by determining the various values of sz, and remember- 
ing that 4 and z are both zero, we can determine in succes- 
sion the times at which the current has the known values o, 
H, H, 
773 


I &c , and the current curve can be plotted 


L 3 

On making E =o ın the orginal differential equation, and 
observing the proper limits, we get 
Hin iL tog Hn 
2 R > Ha +1 
as the equation to the cuive repiesenting the dying away of the 
curient when the E M F is withdrawn , Ma, 74, beimg deter- 
mined from the descending (B, H) curve 

(4) When the impressed E M F 1» sinusoidal, we substitute 
for dBj/dt ın the equation e 

dB 
Esin pit - > Ry o 

having determined the various values offZB/a/, as in the fore- 
going , 

As by the present method the value of m changes aóruptly, 
from zz, to Mieti we must employ the gevera/ solution of the 
above, which for the interval Zy, /, 44, 15 . 


2i E 
NIRE moe PL? 
in ordei that the curreng"*at the commencement of the interval e 


fey te-+y) may have the same value which 1t had at tle end of the 
interval /,-,/, The complementary ginction 


e 
. A. que Em, " i5 


e 
enables us to insure this con@ition , for,*by taking éhe constet 
A, 44 of such a value that the apove equation 1s satisfied when 
2 = 2, and $ = Z,, there is no absupt change inthe curent The, 
complementary tuncgon, an. fact, represents the gradual dying 
away of whatever exces#or defect of cuigent there wguld bem, 
the circuit when 72 changes e 

This equation 1s true for all values of z 
and, therefore, epgbles us tp fing the ti 
carrent attains thé know valye eH, +, 19 z 
e BY chagging « into ngt I, we oluaist simylarly tMe time 7,4, at 

ewhich pife current has the value 1.4 /L, and sqa@n , 


* 
Thus the determinauon of feta 1s made to depend up iago and 





nt = n 


sin Mag = bepa) + Ace Mua, 
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1n orger to make $ start we must assume that the value of z 1s 


known for some definite value of¢ It is not of much consequence 
what assumptign, within reason, 1s made, as, though the cal- 
citlated curves will vary with the assumption made, they will all 
eventually merge into the true periodic current curve at some 
point which will be exhibited when the frst evanescence of 
Ae7Ril2L takes place 4 
As this complementary function 1s a continually decreasing 
uantity, 1t becomes negligible when it is allowed time enough 
his opportunity 1s afforded when the straighter portions. of the 
(B, H) carve are reached 
In the paper are given diagrams showing the plotted curves 
of current calculated from the above equations, together with 
tables of calculated values 


“The Conditions of the Formation and Decomposition of 
Nitrous Acid". By V H Veley 

The main points of this inquiry fnay briefly be summarized as 
follows — 

(1) The formation of the impurity of nitrogen peroxide. in 
nitric acid, imparting to it the well known yellow tint, takes 
place in the case of the more concentrated acid, even at atem- 
perature of 30°, and of the less concentrated acids at from 
100°-150°, even when the acid is not unduly exposed to sunlight 

(2) Lhe reaction between nitric oxide and nitric acid may be 
regarded as reversible, thus — 


2NO + HNO, + H,0 È 3HNO,, 


provided that the acid be sufficiently dilite, and the temperature 
sufficiently low Under these conditions equilibrium 15 estab 
lished between the masses of nitric acids when the ratio of the 
former to tre latter 1s, roughly speaking, as 9 1 The actual 
ratio varies slightly on the one side or the other, according to 
the conditions of the experiments With more concentrated 


place are more complicated, and the decomposition of the ac'd 
inore profound 

(3) The decomposition of solutions containing both nitre 
and nitrous acids 1s also investigated , the rate of the change ts 
Shown to be proportional to the mass of the nitrous acid under- 
gomg change ‘Lhe curve representing the amount of chemical 
decomposition in terms of the mass present 1s shown to be hyper- 
bolic, and illustrative of the law 

2 

Hasse 
aT M 

This holds good, whatever be the method employed for the pro- 
duction of the nitrous-nitric acid solution 

The observed values for C or the concentiation of the nitrous 
acid are concordant with those calculated according to the 
above differential equation within the limits of experimental 
error. 

The rate 1s dependent upon the 1auo of the masses of the 
nitrous and nitric acid, being the nfore iapid, the greater the 
proportion of the fogme: to that of the latter 

In the particular case of the liquid prepared from nitric oxide 
and nitiic acid, wherein the reproduction of solutions of similar 
concentration presents less difficulty, it 1s shown that as the 
&emperature increases in arithmetical the rate of change m- 
creaseg in geometrical proportion, 1n accordance with the 
equation 

(XI) v; = vekt, . 
the value for ? being o ofs8 e 

Finally, Though the nurous-nitric actd solutions behave in a 
amla manrfi as regards the diminution of the mass of the 
nitrous acid, jet, in othe respects, such as evolution of gases 
and the action bpon metals, they arwdisgmilaf 


< Òn the MetFod of &xaminatiow of Photographic Objectiyes 
at the Kew Observatory " By Maj@* L, Daiwin 
catea by Captain Abney, R E PF RS 
The paper déscrbes the method of examination of photo- 
geaphic Ga sal which has been adofted at the Kew Observa- 
y on the recommendagion of the author — Inselecung 
and dgvising the different tests, Mayo. Darwin acted in o-opera- 
tion with Mw Whip the Superintendent of the Ouservatory, 
and was aided by consultations yith Captain 
Lhe object ef the exammayon È to 
payment ofa 


Communi- 


ney 
nable any one, on*thg 


al. fée, to obtain an authoritative state$nent» or 


. certificate as to the quality of an objective for ordinary putposes 
. + e 
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acids and at higher temperatures the chemical changes taking 
° 


o 


[ e 

An example is fist given of a *' Certificate of Examination,” 
such as would be obtained fiom Kew? and theg the different 
tests are discussed in detail The following are the different 
items in the Certifig&e of Examination, or the various tests to 
which the objecuve is subjected. — 

(t) to (4) None of thts information forrgs part of the galt 
of the testing e e 

(5) Numòer of bs nal Reflecting Surfaces? 

(6) Centering in Mount . 

(7) Visible Defects, such as Veins, Feathers, &vc 

(8) Flare Spot . 

(9) Effective Aperture of Stops, which is given for each one 
supplied with the objective In recordipg the results, ıt 1s 
proposed that the system of numbering recommended by the 
International Photogr&phic Congress of Paris of 1889 should be 
adopted e 

(10) Angle of Cone of IMumination, &e 

(r1) Principal Focal Lengi —This 1s found by revolving 
the camera through a known angle, and measuring the move- 
ment of the image of a distant object on the ground glass, 
with the Testing Cameia it is so arranged that an angular 
movement can be given with great ease and accuracy, and that 
the angle is such that half the focal length 1s directly read off 
on a scale on the*ground glass The observation 1gmade wheng 
the image is at a point some I4 degrees from the axis of the 
objective, and the effect of distoition and curvature of the field 
1s discussed , 1t 1s proved that the focal length thus obtained, 
even though it may not be identical with the principal focal 
length as measured on the axis, ıs nevertheless what the photo- 
grapher 1n reahty wants to ascertain 

(12) Curvature of the Field 

(13) Distortion — Tus test depends in principle on ascertain- 
ing the sagita or deflection in the image of a straight line 
along one side of the plate In the discussion it 1s shown that 
to give the total distortion near the edge of the plate would not 
answer pracucal requirements, and that the proposed method 
of examination does give the most useful information that can 
be supplied 

(14) Definition —This 1s found by dScertaining what 1s the 
thinnest black line the image of which is Just visible when seen 
against a bright bachground It is shown that this 1s the best 
method that could be devised of measuring the defining power 
of an objectiv8, and that it js not open to serious objecuons on 
theoretical grounds 

(15) Ach: omatism —In the Certificate 15 recorded under this 
heading the difference of focus between an object when seen 
in white light and the same when seen in blue or red light 

(16) Astigmatism —This fest 1s performed by measuring the 
distance between the focal lines at a position equivalent to the 
corner of the plate, and by calculating from the resuft thus 
obtained the approximate diameter of the disk of diffusion due 
to astigmatism A 

(17) Ziluminatton of the Fiet —The method of exammation, 
whieh 1s due to Captain Abney, 1s described 


* On CertaingTernary Alloys Part vi? Afloys contaimng 
Aluminium, together with Le (or Bismwgh) and Tin (or 
Silver)” By C R Alder Wright, D Sc, F RS, Lecturer on 
Chemistry and Physics in St. Mary's Hospital Medical School 

The experiments described in «his paper are a continuation 
of the previous 1escarches on the miscibility of molten 
metals under such conditions that whereas two of the 
metals, and B, wif nót mix together in all propor- 
tione, -theethird, Cgis miscible in all proportions with either 
A or B geverally he alloys now investigated are thos& where 
A 1S lead for bismuth), B, alummium, and C, tin (or silver) 
They show considerable analogy with, and rcsemb|fince to, those 
previously dgscribed containing the same metals as A and C re- 
spectively, but zinc instead of aluminium as B, but certain 
differences are hoticeable thus the substitution of aluminium foi 
zigic invartably zazses the critical cur ve, causing 1t to he outside 
its fager ‘position, thif being observed “whether the heavy 
immiscgble metal, A, be lead or bismuth andgthether the solvent 
metal, C, be un or silvey On the other hand, the substitutian of 
bismuth foi lead always degr esses the critical curve, causing it to 
le :45244& its former position, thisebeing equally observed 
wh8ther the lighter immiscible metal, I& be ginc or aluminium, 
and whethei tke solvent metal, C, b tin or silver In the case 
& the metals biemuth-zinc-silver and lead-zinc silver, peculiar 
bulges inwardd"and. outwafs) were noticed in certain parts of 
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the critical curve, due to the Yormation of definite atomic com- 
pounds, AgZne and Ag,¥n,, no corresponding indications are 
observed when aluminium ,replaces zino in these muxtures, 
whence apparently simiftu. atomic combirfyions of silver and 
aluminium are not formed On the other hand, lead-zinc-tin 
and lead-aluminium-$gn alloys correspon@sharply with each other 
in that they are tbe only alloys yet examined where the direction 
of slope of the tie*lines 1s not the same througBout , tn each case 
the lower ties slope to the@left (lead side), and the upper ones to 
the right (zinc side) , the point where the angle of slope of the 
lower ti8s is a maxim$m corresponds in each case with a ratio 
between lead agd tm in the heavier alloys formed approximating 
pretty closely to that, widicated by the formula Pb,5n, suggest 

ing that the sleping of the lower ttes 1s due to the formation of 
this definite atomic compound The upper ties in each case 
exhibit a tendency to converge towards a point on the right- 
hand side of the curve, approximately where the ratios of zinc 
to tin and aluminium to tm respectively are those indicated by 
the formule Zn,Sn, and Al,Sn, suggesting the existence of 
these definite compounds, 

In the course of the experiments, it 1s shown incidentally that 
bismuth and aluminium are practically immiscible when molten 
at about goo* C bismuth dissolves less than or percent of 

ealuminium, gvhilst aluminium dissolves aboute2 o per cent of 
bismuth The binary alloys of bismuth and aluminium stated by 
previous observers to exist are simply more or less intimate inter- 
mixtures of the two metallic solutions 


* On the Theory of Electrodynamics as affected by the 
nature of the Mechanical Stresses in Excited Dielectrics ” 
By J Larmor 

The vanous theories of electrodynamics are examined from the 
standpoint of their ability to explain the experimental facts as 
to pressures 1n liquid dielectrics which have been made out by 
Quincke and other experimenters 

The principal conclusions are as follow — 

(1) It follows from the expertmental results that the stress in 
an excited fluid dielectric between two condenser plates consists, 
at any rate to a first approximation, of a tension along the lines 
of force and an equal pressure in all directions at right angles 
to them, superposed upon such stress as would exist in a vacuum 
with the same value of the electric force 

(2) It follows from experiments that the numerical value of 
these additional equal tensions and pressures 1s, at any rate to a 
first approximation, (K. — 1)F?/87, where F 1 the electric force, 
and K the inductive capacity 

(3) Such a distribution of equal tension and pressure is 
necessarily the result of a uniform volume distribution of energy 
1n the dielectric, irrespective of what theory 1s adopted as to its 
mode gf excitation 

(4) If we consider the mode of excitation to be a guas- 
magnetic polarization of its molecgles, the numerical magnitude 
of these stresses should be 25 

K - F(a m Ec 3! š 

R Sv 4m 
where Ais a deficient which depends on the molecular dis- 
creteness of the meding, and $ probably not very different from 
the walue $7 A discrete polarization of the molecules does not 
account for the stress, so far as this coefficient 1s concerned 

(5) The stress which woudd exist 1n a vacuum dielectric 15 
certainly due in part to a volume distribution of energy, as 1s 
shown by the progagation of electric waves across a vacuum 
There 1s thus no reason left for assumfng any part of 1t jo be due 
to a distribution of energy at its two sus faces, acting glirectly on 
each other at a distance There is therefore ground, fay assum- 
ing a purely volume distribution of energy in a vacuous sþace, 
leading to a% tension (1/87)F? along the lines of force, and a 
pressure (1/87) F? at right angles &o them 2 

(6) The gzast-magnetic polarization theory rests on the 
notion of a dielectric excited by a surface charge" on. the phates, 
and therefore involves a surface distribution of energy? unless gn 
the extreme case when the absolute value of E*is véty ggeat, in 
that case a slight gurface-charge produces a great polanzation 
effect, and in the limit the polarization may be taken as self- 
excited Thus the absence of a surface distribution of energy 
leads to Maxwell’s dispmcement-theory, in. which gll electric 
currents are circuigal, and the equations of elactrodynamic#are 
therefore ascertained d . 

(7) It appears that even this limiting pelarization theory 
must be replaced, on account of fhe stress-foifnu]a in (4), by 
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“some dynamical theory of displacement of a *more continuous 
character i 


“The Hippocampus " By Dr Alex Hull 

Observations upon the brains of various aquatic mammals 

hıch show that, when the sense of smell ıs completely absent, 
as judged by the total suppression of the olfactory bulb and 
nerves, the essential constituent of the *'hippocampus," the 
fascia dentata, 1s absent also Amongst other mammals the 
fascia dentata varies 1n development as the olfactory bulb 


Chemical Society, June 2 —Dr. W H Perkin, FR S 
Vice President, in the chair —The following papers were 
read —Ethylene derivatives of diazoamido-compounds, by R 
Meldola and F W Sueatferld The authors fing! that ethylene 
diazoamides result from the action of ethylene dibromide and 
caustic alkal| on diazoamides dissolved in alcohol The pro- 
ducts thus obtained have the general formula— 


mixed ethylene diazoamides can also be obtained These com- 
pounds are very stable, and are decomposed by prolonged con- 
tact witn concentrated hydrochloric acid at ordinary tempera- 
tures —The action of light on silver chloride, by H B Baker 

The small loss in weight which silver chloride undergoes on 
exposure to light has ledthe author to investigate whether oxygen 
1s absorbed at the same time that chlorine ıs evolved, Robert 
Hunt naving long ago stated that such an absorption does occur 

Silver chloride was placed in a bulb connected with a long tube 
standing over caustic potash solution , the atmosphere consisted 
of air or oxygen On exposing this apparatus to light, the 
liquid rose in the tube, showing that oxygen had been absorbed 

The proportion in which the elements silver, chlorine, and 
oxygen were contained in the darkened substance was then de- 
termmed The results agree approximately with the formula 
Ag,ClO The experimental difficulties m the way of an exact 
determination of the composition of the darkened product are 
very great, owing to the fact that the dark substance is mixed 
with an enormous quantity of unchanged silver chloride The 
product of exposure to light never contams more than o 1 gram 
of the dark coloured substance per 50 grams of unaltered silver 
chloride Another cause of inaccuracy complicates the result 1£ 
the analyses be not made immediately after exposure, the 
darkened substance turns white again if left ın the dark, 
probably owing to the formation ôf another oxychloride The 
thoroughly dried darkened substance yields water on reduction 
in pure hydrogen, and also evolves oxyyen on treatment with 
pure chlorine — The results of determinations of the constituents 
of the darkened product made by various analytical methods 
agree as well as could bg expected Silver chloride does not 
darken when exposed to light in absence of oxygen No 
darkening was observed ın a vacuum, in cfrbon dioxide, or in 
carefully purified carbon tetrachloride lt 15, however, difficult 
to eliminate traces of alcohol, carbon disulphideg &c, from 
carbon tetrachloride, and the darxentng caused by these 
impurities has hitherto been confounded with that caused* 
by oxygen Darkened silver chloride dissolves completely 
in boilmg potassium chloride solution, and the solution 
so obtained cdhtains caustic potash The production of this 
free alkah seems to prove gonclusivefy that oxygen 1s present 
1n the darkened substanse in the combined state —@he estima- 
tion of slag in wrofight iron, by A E Bawows and T, 

Turner Cast iron comparatively rich in non-metallic elements 
1s known to afford a greateg yield of huddled bas than do purer 
safhples of iron The foss on reheating and rolling io fingshed 
irgn 1s, however, also greater This djWerence hag been atwi- 
buted to intermingled slage® The authors prepared four samples 
of iron, viz best bar, best she€t from the same bar, common, 
bar, and common sheet from'the same — Pig*iron of known 
composition was used ,stMe yield of common puddled bar was 


reheatinf was also I 5 pêr cent greater, lefving a balagce of 
5 per cent 1n favour of the common 1gon e resugs of @ualyses 
show that the siffton 1s, efuallf, and wery Slightly reduced in 
ack case, whilst the phosph8rus wasemuch redueed fh common 
IOR, anel but scarcely Affected ın best This doegnot favour the 


* view that much more slag 1s réfnoved m one fase than in the 
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other The authors conclude that for practical purposes thé 
weight of slag ın best and common iron may be taken as 
identical, and, that on rehegting and rolling each loses about the 
same weight of slag The°additional loss noticed on reheating 
impure iron 1s due chiefly to the elimination. of phosphorus, 
probably in the form of ferrous phosphate On attempting wo 
estimate the slag by combustion in chlorine, a method already 
emplo}ed for cast iron, 1t was found that the slag was readily 
attacked by the gas at a very low red heat An examination of 
the behaviour of a number of iron ores and slags showed that 
action occurs according to the equation 3FeO = Fe,O; + Fe, 
the free iron subliming as ferric chloride —Corydaline, n , by 
J J Dobbie and A Lauder Analyses of salts of corydaline 
are given ing support of the formula C4,H,,NO,, originally 
proposed by the authors for this alkaloid The alkaloid em- 
ployed by them 1s identical with that extracted by Adeimann 
from the roots of Corydalis cava ^ Corydahne yields four 
molecular proportions of methyl iodide on treatment with 
concentrated hydriodic acid, the hydriodide of a new base 
C;gH44NO,, HI 1s also obtained The conclusion that corydaline 
contains four methoxy-groups 1s confirmed by the inability of 
the authors to obtain any definite reaction with pherylhydrazine 
or phosphorus pentachloride —The action of bromine on 
allylthiocarbimide, by A E Dixon Allylth.ocarbimide 
readily combines with bromine, yielding dibromopropylthio- 
carbimide as an oily liquid which decomposes on distilla- 
tion under ordinary pressures This compound does not 
afford dibromopropylphenylthiourea when treated with 
aniline, but the two substances *react with elimination 
of hydrogen bromide and formation of a compound of the 
formula C,)H),BrN.S, probably z-phenylbromotrimethylene- 
y-thiourea —The hydrolytic functions of yeast, Part 1, by J 
O’Sullivan It is generally stated, on the authority of Berthelot, 
that the water in which yeast has been washed possesses, like 
yeast itself, the power of hydrolyzing cane sugar, and that the 
active substance can be precipitated fiom the solution by means 
of alcohol The author shows, however, that healthy yeast 
yields none of its invertase to water in which it 1s washed 
When such yeast 1s placed 1n contact with sugar, hydrolysis 1s 
effected solely under the immediate influence of the plasma of 
the cell, no invertase leaving the cell while hydrolysis 1s taking 
place A detailed account 1s given of experiments carried out 
under various conditions, which show that water which had 
been ın contact with highly active yeast for various times had 
no hydrolytic power, although on the addition of a mere trace 
of invertase, 1t at once became active The author therefore 
concludes that the resolution of cane sugar under the influence 
of yeast ıs entirely due to zymic hydrolysis — The constitution 
of lapachic acid (lapachol) and its derivatives, by S C Hooker 
Lapachic ** acid" 1s found 1m a crystalline state in the grain of a 
number of South American woods, and derives its name from 
the lapach tree, which 1s plentiful in the Argentine Republic 
On treatment with sulphuric acid, lapachol 1s converted into an 
isomeride generally known aslapachone. The author proposes 
to term this latter Substance 8-lapachone, it being a derivative 
of B naphthaquinonea When lapachol ıs treated with con- 


centrated hydrochloric acid, a-lapachone, a derivative of 
e-naphthaquinone 1s obtained The author assigns the follow- 
ing constitutional formule to these three 1somerides— 
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It ıs shown that P&terno’s isolapachofte ın reality cofftains less 
hydroæn then the achpnes, and is doubtless a 8-naphtha- 
quinone-prepyl-futfuram, eo ve 
° 
Linnegn Society, Jufte e —Prof Swwart, President, 13 the 
chair —The Wige-Pre~idents forthe year having been nBginted, 
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was proposed by Mr Thomas Chnsty, seconded by Mr C J 
Breese, and carried —Mr H Bernar exhibited specimens and e 
made remarks on tne probably poisonous nature of the hans 
and claws of angfirachnid (Galeodés) —On behalf of Capt 
Douglas Phillott thete was exhibited a curious case of mal- 
formation ın the beal? of an Indian pargakeet, Pa/eorzzs€o: - 
© 
guatus The supper mandible was so abnormally decurved as 
almost to penetråte between the ramı of th& lower mandible, 
and although the bird was in® good condition at the 
time it was shot by Capt Phillott at Dera Ismail Khan, 
Punjab, in March last, ıt was evident tha had it not ben killed 
then, death must have soon ensued from a severance of the 
trachea by the sharp extremity of theeprolonged mandible — 
Mr D Morris exhibited, and made some very instructive re- 
marks on, plants yielding Sisal hemp in the Bahamas and 
Yucatan, and pomted out their disftibution and mode of growth 
He also exhibited and described the preparation of a gut silk 
from Formosa and Kiungchow —Mr Scott Elliott gave a brief 
account of a journey he had recently made to the west coast of 
Afnca, and described the character of the vegetation of the 
particular region. explored, and the plants collected by him — 
Mr Jenner Weir exhibited and made remarks on a species of 
Psyche —On behalf of Mr Ernest Floyer, a paper was read by 
the Secretary oi the disappearance of certain degert plants ine 
Egypt through the agency of the camel —Mr F Perry Coste 
gave an abstract of a paper on the chemistry of the colours in 
insects, chiefly Lepidoptera The paper was criticized by Prof 
Meldola, who was unable to accept the views expressed, the 
results of the experiments made being, in his opinion, incon- 
clusive —The meeting was brought to a close by the exhibition 
of an excellent oxyhydrogen lantern, recently presented to the 
Society by Dr R C A Prior, when Dr R B Sharpe exhi- 
bited a number of coloured slides of birds designed to illustrate 
the interesting subject of mimicry and protective coloration 


Geological Society, June 8 —W H Hudleston, FR S., 
President, ın the chair — The following communications were 
read —The Tertiary microzoic formations of Trinidad, West 
Indies, by R Lechmere Guppy ,(Communicated by Dr 
H Woodward, FRS) After giving an account of the” 
general geology of the island, and noucing previous memoirs 
devoted to that geology, the author describes in detail the 
characters of the Naparima Beds, to which he assigns an Eocene 
and Miocene age He considers that the Nariva Marls are not 
inferior to but above the Naparima Eocene Marls, and are 
actually of Miocene date — Details are given of the composition 
and characters of the ‘‘argiline,” the fo.amimiferal marls occa- 
sionally containing gypsum, and the diatomaceous and radio- 
larian deposits of Naparima ‘The Pomtapier section ıs then 
described, and its Cretaceous beds considered, reasong being 
given for inferring that there was no break between the Creta- 
ceous and Eocene rocks of,the Paran area Detailed lists of 
the foraminiferal faunas of the marls are given, with notes The 
author observes that the Eocéhe molluscan fauna of Trinidad 
shows no near alliances with other known faunas, thus differing 
from the well-known Miocene fauna of Hutiglamaica, Cuba, 
Trinidad, and cher localities Only one mollusk ıs common 
to the Eocene and Miocene of the Weft Indies The 
shallow-water Forammifera are found in both  Efcene 
and  Miocene, whilst the deep-water Foraminifera are 
nearly all of existing species * It would appear that during 
the Cretaceous and Eocene periods a sea of variable depth (up 
to rooo fathoms) occupied, the region Mw contaming the 
microzow rocks of Trinidad, whilst a mountain-range (which 
maf, be termed the Paran range) extended continuously from 
the porh of Trinidad t& the littoral Cordillera of Venezuela, 
forming the southern boundary of the Caribbean cpntinent, and 
possessing "no large streams to transport mechasical sediment 
into the Cmetaceo Eocene se& which opened eastward into the 
Aglantia Ar appendix by Mr J W Gregory deals with the 
microscopic structure of the rocks The reading of this paper 
was followgd by a discyssion, in which tke President, Dr H. 
Woodward, Mr J W Gregory, Mr Vaughan Jennings, and 
Dr Bande took part —The Bagshot Bedseof Bagshot Heath 
(a rejoinder), by tke Rev A Irvig — Notes on *the 
geology of the Nile Valley, by E A Johnson Pasha and 
H ,Droog Richmond, (Communicated by Norman Tate ) The 
rocks on either*side of the Nile are ĉhieffy Eocene (and Cre- 
paceous ?) frofh Cairq to Esneh , south of this ıs sandstone, 
which the authgs$ believe tg be Carboniferous, and to yield pos- 
reaching to near Assouan, where it 
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e meets the grafkte apd basal} of that region , a few miles south 


» broken only by granite dfkes 


the sandstone begins again ‘and continues to Wady Halfa, 

The granite 1s intrusive mto and 
alters the sandstone, whilst the latter regoses upon the basalt 
and in some cases was *deposited againsteipstanding basaltic 
masses Unmistakable lavas occur near the Nile east of 
Moateh and west of Asstout A descripmon of some remarkable 
faults*is given, and Various minerals are noticedgas occurring 10 
the sedimentary recks,and the bed of an anciefit river 


Mathematical Societ¥, June 9 —Prof Gieenhill, F R S, 
President, iin the char —Prof Henric: exhibited a model 
of movable hyperb®loids of one sheet In 1873 he 
gave a  studgnt at University College the problem to 
construct a model,®of a  hyperboloid of one sheet 
by fixing three sticks anyhow, placing others so as to cut 
these, and tying them together wherever they met He told the 
student that the system wouftl soon become ngid, but was sur- 
prised to find that this was not the case It was easy to see the 
reason of this fact, and thus he established the theorem If the 
two sets of generators of a hyperboloid be connected by articu- 
lated joints wherever they meet, then the system remains movable, 
the hyperboloif changing its shape It was also soon found that 
each point moves during this deformation along the normal to the 
momentary position of the surface, and that therefore the different 

epositions of &he surface constitute a system of confocal hyper- 
boloids He then made a model such that the generators 
represented by sticks meet at points which he on lines of cur- 
vature of the hyperboloids These describe, therefore, confocal 
ellipsoids and hyperboloids of two sheets In January 1874, 
Prof Henrici exhibited this model at a meeting of the Society 

Shortly afterwards a student made two copies of this model, and 
these were fastened together in such a manner that both could 
move together, remaining always confocal It was this last 
model that was now shown The properties of the movable 
hyperboloid became more widely known through a question 
which Prof Greenhill set in 1878 at the Mathematical Tripos 
Examination, and this led Prof Cayley to give a solution of it 
in the Messenger of Mathematics Since that time several 
French mathematicians have made further invÉstigation of the 
property 1n question M Darboux and Mannheim, in par- 
ticular, have made beautiful application of the deformable hyper 

boloid to the motion of a gyrating rigid body —The following 
further communications were made —The second discriminant 
of the ternary quantic, a’ + y/v-Fs'tv, by Mr J* E. Campbell 

If the ordinary discriminant of this quantic in x, y, s, be formed, 
the result will be a quantic in x^, y’, z^ The discrimmant of this 
latter the writer believes vanishes identically with certain 
exceptions Prof Henric: referred the author to a 
paper by himself in vol n off the Society’s Proceedings 

—On phe reflection and refraction of light from a magnetized 
transparent medium, by A B Basset, FRS The object 
of this paper is to apply the theory of gyrostatically loaded media, 
to investigate the reflection and refraction of light at the surface 
of a magnetized transparent médium ‘This subject has been 
partially discussed by Mr Larmor in a paper communicatetl to 
the Society last Degember, in which he has obtained the equa- 
tions of motion of the medium , but the paper inquestion contains 
(Mr Basset thiaks) a certaiff amount of vague and obscure 
argument, founded upon general reasoning, which 1s calculated 
to envelop the subject in a cloud of mystery, rather than to en- 
lighten the understanding ‘He, therefore, finds ıt necessary 
to write out the theory de novo, and to enter into a careful dis- 
cussion respectingéthe boundary eqndiions The principal 
results are as follows When the magnetic force 1s pgrallel to 
the reflector, and also to the plane of incidegce, the expresgions 
for the ‘amplitudes of the reflected Wght are the samegas those 
which he obtained by means of an extension of the el&ctro- 
magnetic thépry (see Zhe? Trans , 1891, p 371) , but when the 
magnetic force 1s perpendicular # the reflector, thg above-men- 
tioned expressions are of the same form as those furnjshed by 
the electromagnetic theory, with the exception that the signs of 
the magnetic terms re reversed Ag experimental Test of the 
relative merits of the two theories might pro ably*be abtained 
by means of certen experiments performed by Profe Kundt 
(Borlin Sitzungsberichte, July 10, 1884 , translated Phi? Mag, 
October 1884), but the mathematical work, althoygh presenting 
no difficulty, would be Somewhat Jaborious Havieg worked 
out these results, be entleavours to obtain a theoretical explfna- 
tion of Kerr's experiment$, on reflection from*a magnet, x 
combining the theory of gyrostatically loaded media with tHe 
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theory of metallic reflection, explained in his book ou © Physical 
*Optics," chapter xviu sections 386-87, but the regults are not 
entirely satisfactory This, however, is not surprising, 1nasr&uch 
as the theory of gyiostatically loaded media takes no account of 
the statical effects of magnetizati@n —Note of approximate 
evolution, by Prof Lloyd Tanner This mote supplies a defi- 

iency ina paper (Math Soc Proc, vol xvii ) 1n which Prof 

ill pointed out the incorrectness of the rule for contracting the 
processes of finding the square and cube roots of a nugiber— 
namely, it gives a practical test for determining the cases when 
the rule can, and when it cannot, be safely applied —A proof of 
the exactness of Cayley’s number of seminvariants of a given 
type by Mr E B Elliott, F R S —Further note on auto- 
morphic functions, by Prof W Burnside 


Royal Meteorological Society, June*1i5 —Dr C 
Theodore Williams, President, in the chair — The following 
papers were read —English climatology, 1881-1890, by Mr 
F C Bayard Ihis 1s a disctission of the results of the climato- 
logical observations made at the Society's stations, and printed 
in the Alet.o ological Record for the ten years 1881-1890 The 
instruments at these stations have all been verified, and are ex- 
posed under similar conditions, the thermometers being mounted 
1n a Stevenson screen, with their bulbs 4 feet above the ground 
The stations are regularly inspected, and the instruments 
tested by the Assistant Secretary, The stations now 
number about eighty, but there were only fifty-two which 
had complete results for the ten years in question The 
author has discussed the results from these stations, and given 
the monthly and yearly means of temperature, humidity, cloud, 
and rainfall His general conclusions are —(1) With respect to 
mean temperature, the sea coast stations are warm in winter and 
cool in summer, whilst the inland stations are cold 1n winter and 
hot in summer (2) At all stations the maximum temperature 
occursin July or August, and the minimum in December or 
January (3) Relative humidity 15 lowest at the sea coast stations, 
and highest at the inland ones (4) The south-western district 
seems the most cloudy ın winter, spring, and autumn, and the 
southern district the least cloudy 1n the summer months, and the 
sea coast stations are, as a 1ule, less cloudy thanthe 1nland ones 
(5) Rainfall 1s smallest ın April, and, as a rule, greatest in 
November, and it increases from east to west —The mean tem- 
perature of the air on each day of the year at the Royal Obser- 
vatory, Greenwich, on the average of the fifty years 1841 to 
1890, by Mr W Ellis The values given in this paper are 
derived from eye observations from 1841 to 1848, and from the 
photographic records from 1849 to 1890 The mean annual 
temperature 1s 49" 5 "The lowest winter temperature, 37° 2, 
occurs on January I2, and the highest summer temperature, 
63 8, on July 15 The average temperature of the year is 
reached in spring, on May 2, and in autumn on October 18 
The interval during which the temperature 1s above the average 
is 169 days, the interval during which it 1s below the average 
being 196 days » 

SYDNEY 


Royal Society of New South Wales, May 4 —Annual 
Meeting —H C Russell, F RS, Prefident, m the chair — 
The report stated that 61 new members had Wen elected 
during the year, and the total number on the roll on April 3q 
was 478 During the year the Society held eight meetings, at 
which the following papers were read —Presidential address, by 
Dr A Leibyis — Notes on the large death-rate among 
Australian sheep in country infected with Cumberland disease 
or splenic fever, and Note#on a spontaneous disease among 


Australan rabbits, by* Adrien Loir —Compressed-air flying e 


machines, Nos 13 and 14, anden a wave-propelfed vessel, by 
L Hargrave — A cyclonic storm @ tornado in the Gwydir 
digtrict , Preparations powe being made in Sydrty Qbservatory 
for the photographic chart of the heavens, Notes on some 
celestial photographs recently taken at S$dney Obs@rvatory , hd 
Notes on the rate of growth ofgsome Australian trees, by H C 
Russell, F R S —Some folksongs and myths from Samoas 
translated by the Rev G, Pratt, with introductions and notes, 


by Dr John Fraser —Notes on the useg constructiog, and COs . 


of servicg reservoirs, by Q, W eDailey —On,the constitution o 
the sugar series, by W Hamlet —Q kaolinite fram the 
Hawkesbury Saggstone, by H eG $mÉh.—.A c&atribution to 
the microscopic structure of spree Austfalian rock$®hy the Rev 
$ Milne «Curran —Om some New South Wes and other 
miheralf (note No. 6), by Prog Liversidge, BR & —Artesian 
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water 1n New South Wales (preliminary notes), by Prof T Wy 
E David --—The Medical Section held four meetings The 
foll8wing papers were read —A brief account of tne histology and 
development of tubercle, by Prof Anderson Stuart — Remarks 
apon the nature and tieatnftnt of diphtheria, by Dr W Camac 
Wilkinson —Glimp%es of the past a series of sketches with 
pen and pencil of the medical history of Sydney, by Dr Honiso'a 
Tne Microscoptcal Section held five meetings The following 
paper Was read —Notes on slicing rocks for microscopical study, 
by the Rev J Milne Curran The Civil and Mechanical 
Engineering Section held eight meetings The following papers 
were read —Recent researches on the strength, elasticity, and 
endurance of materials of construction with espec.al reference to 
iron and steel, by Prof. Warren —The bridge over Lane Cove 








Ruver at the head of navigation, by H H Dare —Onthe calcula- ' 


tion of stresses by means of graphic analysis, by J I Haycroft 
—On the tacheometer and its application to engineering surveys, 
by W Poole, Jun —On the sewerage of country towns the 
separate system, by Dr Ashburtoh Thompson ——The Clarke 
Medal for 1892 had heen awarded to Prof W T Thiselton 
Dyer, FRS The Council had issued the foliowing list of 
subjects with the offer of the Society’s bronze medal, and a prize 
of £25 for each of the best researches if of suffic.ent merit — 
(To be sent in not later than May 1, 1893) Upon the weapons, 
utensils, and manufactures of the aborigines of Australia and 
Tasmania, on the effect of the Australian climate upon the 
physical development of the Australian born population, on the 
injuries occasioned by insect pests upon introduced trees (To 
be sent m not later than May 1, 1894) On the timbers of New 
South Wales, with special reference to therr fitness for use in 
construction, manufactures, and other similar purpases , on the 
raised sea beaches and kitchen middens on the coast of New 
South Wales, on the aboriginal rock-carvings and paintings in 
New South Wales —The Chairman read the Presidential address, 
and the Officers and Council were elected for the ensaing year, 
Prof Warren being President. 


Paris, 


Academy of Sciences, June 13 —M  d'Abbadie in the 
chair —A new contribution to the history of the truffle, 7irmanza 
Canbonu, '* Terfás" of Southern Algeria, by M A. Chatin — 
On subcutaneous or intra-venous injections of liquid extracts 
from several organs as a therapeutic method, by MM Brown- 
Séquard and d'Arsonval —In the place of the late Dom Pedro 
d'Alcantara, M von Helmholtz was elected Foreign Associate 
—Researches on the solar atmosphere, by Mr George E Hale, 
of the Kenwood Astrophysical Observatory, Chicago A photo- 
graph of a metallic protuberance, obtaimed with an apert ire 
of I2 mches and a large grating spectroscope, shows all the 
lines previously announced in the ultra-violet, and the following 
additional ones — 3961 7 (manganese?), 39007 (calcium), 
3886 4 (hydrogen), and 3860 4 (won?) The writer has suc- 
ceeded in photographing faculæ in {he centre of the disk 
—On the general problem of the deformation of sur- 
faces, by M L  NMaíffy —On the theory of the fuchsian 
functions, by M  Lqdwig Schlesinger — On transforma- 
tions in meghanics, by M P Pamlevé — On considerations 
of homogeneity in physics, by M A — Vaschy —On the non- 
realization of the spheroidal state in steam boilers reclamation 
of priogity, by M de Swarte —On the co-existence of dielectric 
power and electrolytic conductiv.ty, by M E Bouty A ngid 
condenser is formed of tron disks separated by small wedges of 
mica, and joined by iroiP screws ygolated by mica and placed 
opposite the wedges This condenser gs plunged into a fused 
mixture of equal parts of the nuyates of sBbdium and potassium 
Air bubbles are carefully removed with plates of mica. and the 
condenser 1s vethdrawn af the moment whem the salt com- 
mences toesolidify The liquid, retainefl by capillarizy, fors 
betgyéen the Qisks an adherent regule: sohd layer The appa 
ratus while yet hot ıs plunged into nested paraffin, which sur- 
rounds it with an isolating layer Slevoid of hygroscopic power 
The experimente give a value fot £ approaching 4, and nearly 
cogstant within the limits of temfegatüre in which the 
Specific re&stance in Shms mgy vary from 36 x 10% to 
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reside in the amount of their condgictivity e Diéfectric polariza- * 
tion, established im a very short timg in comparison with the 
ten-thousandth of a second, would correspond, in Grotthuss's* 
scFeme, to the imitrfl orientation «f the compound molecules, 
their conductivity their progressive rupture —On the retarda- 
tion in the perception of the different rays of the spectrum, by 
M Aug Charpentier ° On suddenly illugmating the sly 8f a 
spectroscope by white light, the red portion 6f the spectrum 1s 
seen first, and tnd light seems to shoot across from the red to the 
violet This was confirmed by rotatfhg an inverted sector of a 
circle, I cm broad at the base, and 8 to xo cm long once in 
two or three seconds The extreme point%Seemed drawn out into 
a kind of spectrum extending from the red to the green The 
maximum duration of excitation compatible with the isolation of 
the colours does not exceed about four or five tleousandths of a 
second —On the anlydrous crystallized fluorides of nickel and 
cobalt, by M C Poulenc —Actiofi of nitric oxide upon the 
metals, and upon the metallic oxides, by MM Paul Sabatier 
and J B Senderens —Thermochemical study of guanidine, of 
its salts and of nitroguanidine, by M C Matignon.——Researches 
on the disodic derivatives of the three isomeric diphenols, by 
M de Foicrand —On normal pyrotartaric or gfutaric acid, by 
M G Masso! —Study of the decomnosition of the diazo com- 
pounds, by MM J Hausserand P Th Muller —The folds in 
the Secondary fofmations in the neighbourhood ofPoitiers, bye 
M Jules Welsch —On the genesis of the ophiolitic rocks, by 
M L Mazzuolt —Three cases of increase in the velocity of 
transmission of sense-1mpressions, under the influence of mjec- 
tions of the testiculary liquid, by M Grigorescu 





BOOES, PAMPHLETS,and SERIALS RECEIVED 


Books —Country Thoughts for Town Readers K B B de a Bere 
(Sunpkin) —The Etiology and Pathology of Grouse Disease Dr E Klem 
(Macmillan) —Marine Shells of South Africa G B Sowerby (Sowerby) — 
Atlas of Clinical Medicine. vol 1 Dr B. Bramwell (Edinburgh, Constable) 
—The Standard Course of Elementary Chemistry, Parts x-5 E J Cox 
(Arnold) —English Botany, Supplement to the Third Edition, Part 2 N 
E Brown (Bell) —olcanoes, Past and Present Dr. E Hull (Scott) —Den 
Norske Nordhaus-Expedition, 1876-78, xxt@ Zoologi, Crmoda D C , 
Damelssen (Christiania, Grondahl) —Coal Gas as a Fuel, fourth edition Ts 
Fletcher (Liverpool, Tmling) 

PAMPHLETS —Twenty-second Annual Report of the Wellington College 
Natural Science Society, 189r (Wellington College) —[ohns Hopkins 
University of Baltimore Register for 1891-92 (Baltimore) —Bnitish Univer- 
sities (Mancheste?, Cornish} 

SERIALS —Astronomy and Astro Physics, June (Northfield, Minnesota) 
—L'Anthropologie, tomen No 2 (Paris, Masson) —Journal of the Royal 
Microscopical Society, June (Willams and Norgate) —Contributions from 
the U S National Herbarium, vol u , No :2 (Washington) —Bulletin of the 
New York Mathematical Society, vol 1 No 9 (New York) 
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° Day| H Sub; Prof 
fn TMURSDAY, JUNE 30,1892. kí unus WS do 
*. 
z *4— 8 30| Astronomy Programmf for the i - 
7 Licentiate’s Degree Wolf. 
TH€ LONDON UNIVERSITY OF THE FUTURE | «|!| g go| Lectures on Natural Sciences 
AS the {many points discussedgnf relation to Botany Vesque 
the schemes foi providing London with a Uni- ae ias ga Mineralogy CNN Jannetta? 
versity which have been under consideration during Identification of Rocks, &c Vélain 
the las? few years,®scarcely any reference has been to | Mechanics and Experimental Phy- 
made to the higher teaching which ought to be at the dis- sics Properties of Elastic 
posal of the citizens @f*the most important and largest city Ri se ud E Boussinesq 
in the world ` Attention has been almost eaclusively di- E Io Eleme, a yum S Neron ° 
rected to the class teachingtnecessary to pass certain exami- a and Muscular Tissue from an 
nations which open the door to professional employment B Histological Point of View 
It 1s not necessary to enlarge upon this remarkable | & Zoology Chatin 
omission, although the reason for ıt 1s not far to seek, ge 30 oue on Chemisty Joly "m 
but we think itemay be desirable, in order to show that such " qnn ou Maonabisat Sor- Ppman 
teaching 1s not Utopian, and that other nations freely pro- ences Differential and In- 
vide what 1s so conspicuous by its absence in London, tegral Calculus Kaffy 
fo give an dication of the quantity and quality of the 3 Do do do do Kaffy 
teaching 1n the metropolis nearest our own 3 36 Zoology; A patong; Physiology Delage 
The indications) to be exhaustive, would occupy several 3 30 outer on Spectroscopy and Pho- Se 
pages of NATURE, we must perforce content ourselves | tographic Chemistry salet 
by giving the courses open to the citizens of Paris at the 7 
Sorbonne and the Collége de France ` aa 
The question does not concern science alone We have 8 30 Mechanics Dynamics of Systems {Appell 
not, therefore, limited ourselves to the scientific subjects , 8 45, Lectures on General Geology Velain 
and it will be understood that, besides the undergraduate 9 Lectures on Chemistry Mampu- 
and graduate courses, there are special courses connected iiis pons forthe nde of Eu Riban 
with the many other institutions in Paris allied either eee Tacos and Passe of 
with the various professions directly, or with the national a Vaniable Hermite 
*cylture generally $ > I 30) Organic Chemistry Compounds 
Among the former we may content ourselves at present | A of the Aromatic Series Friedel 
with referring to the Ecole Normal and the Ecole Polytech- | 4 (| 2 | Lectures on Mathematical Sciences | Blutel 
M EN 413 Geology Principal Characters of 
nique, among the latter are the Museums of Natural | 8 Geological Periods, Geological 
History, of Physical Science, of Antiquities, Art and | 2 Formauons Munter-Chalma 
Archaeology, each of these with lectures on the subjects 3 Lectures on Mechanics and Astro- 
which are illustrated by their contents nomy Puiseux 
We shall. if ble; tak b eubossatuntr of 345; Analytical Chemistry Determina- 
e shall, if possible, take a gubsequ pportunity tion and Separation of Metals Riban 
giving lists of these special courses, but the lectures at the 4 | Lecture on Physical Sciences 
Univefsity and College alone exhaust our space for this l Questions on the Subjects of 
week Comment on the breadth of the teaching and of . Prof Lippmann's Cours Foussereau 
the men to whom it 1s confided in Paris, and on the = 
absence of anything approaching it hee, 1s needless , , 
SogsowNE FACULTY OF SCIENCES 8 3o| Lectures on Physical Sciencés 
; Thermodynamics . Pellat 
1892— Second é$cholastw. Term * 8 30} Differential and Integral Calculus, . 
&c Picard 
Day [tour Subject Erie 9 Lectures on Natural Science s: 
8 30} Differential and Infegral Calculus Suena Rho oi Rocks and . 
Ordinary Differential Equations m i rncipal Characteristic Vel 
and S quations with Derived SSS elain 
Partials Pieard.e 9 Lectures on Chegtistry Manipu- 
845| Lectures on Geology General e |Vélauf : lations for¢he Licentiate Riba c ë 
: i10 Lectures on’ Natural, Science Chntin 
9 Lectures on Chemistry *Manipu e è È e e 
lations for the Licentiate Riban 8 w | 10 30) Calculus of Probabiliyes and 
° - . a Mathematica] Physics "^ Theory | e 
IO Lectures in Natural Science Chaün 4 f Vorn& Hydrod é 
10 30| Calculus of Probabihfies Mathe- e 5 of Vortices ydrodynamics _e 
B matical Theory of Hydrodynamic | . : : z Application ta Electrodygamıcs |Pocaré - 
< R " . x I Chemistry, Le@tures and Man: 
P Vortices and Application. to 3 . $ 
Z Electødynamıcs * Pomgaré e |& pulations for Professors of Col- A 
miu Lectujes on Chemistry Theo . lom © cab Pisani’ 6 Riban 
| retical and Practical Qialitauve ° TSO eere oa TE nysieal _ ociences . B 
le Analysis X Riban : gues and aRefractión of A . 
3 1g 'ousset ea, 
130 dd Physical Sciences Pellas I 30| Lectures on AB a sles Scpfftes e eo 
. as ho . Kerngies 
245| Minerafogy ‘ang Crystallography $ A 8. - 
Principal Merl Species e Hautefeulle 4 | e MT Ts i do à Ps it Tecenigs. à 
13 Lectures on Mathematical Sci], ò 225 roue ogy ana CrystallograJhy, eut si CT 
* ences Puiseux š 3 
i e\i 4 Lectures on Physiaal Sciences ePeNat 
'5 Teptureson: Chemistry e Jely * 5 recur on Chefhical Scrgnees * |joly OH 
^O 1183, voL. 46] fe ^ et ON LK 
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Daye | Hour 7 Subject Professor Day | Hour į Subject è i Professor 
. * ? e 
z 8 30) Lectureg on Physics Pellat 9 Freno Literature Piactical Ex- 
8 30| Mechanics Dynamics of Systems |Appell ercises Larroumet 
8 30| Lectures on Botany Vesque. . 8 45| Ancient History Commentary on P 
Q Lectures on Chemistry and Mani- t Pext » Bouché 
pulations for the Licentiate Ruban : Leclereq 
9 Lectures on Geology Identifica- 9 Sansknt, and Comparafive Gram- 
tion of Rocks and the Principal mar of the Indo-Europeag Lan- š 
Characteristic Fossils Velain, guages, &c Henry 
IO Mechanical and Experimental 9 45} Ancient History Greek ande 
Fa Physics, &c Boussinesq Roman Institutions *. Bouché 
& (iro 30] Ogame Chemistry Compounds ‘i p_ Leclercq 
3 of the A1omatic Series Friedel IO History of Ancient Philosophy Waddington 
fy I Lectures on Chemistry and Mani- IO-II| Latin Poetry Practical Exercises |Cartault 
pulations e Riban IO 15| French Poetry Explanation of 
3 Lectures on Mathematical Sciences one of the Authors from the 
Differential Calculus Kaffy a Licentiate and Fellowship Pro- 
3 Geology Geological Periods , > gramme Lenient 
Secondary Formations Munter-Chalma | & j 10 30 History Practical Exercises eller 
4 Lectures on Physical Sciences [| I 30| Discourses on Contemporaneous 
Subjects of Prof Lippmann’s e Philosophy Janet 
Course Foussereau I45 An&ent History History of the | e 
5 30| Lectures in Mathematical Sciences |Kaffy Roman Empire from the Time 
onom Program of Nero y Guiraud 
8 30 oes d gramme. o the Wolf 2 Letters of Southern Europe 
8 30| Lectures on Mineralogy e Jannettaz Dante Gebhart 
a | Jro 15| Higher Algebra Euler's Integrals, 2 Greek Language and Literatue — |Hauvette 
» Sc Hermite 3 Geography History of the Ex- 
8 / |o 3o| Lectures on Chemistry Joly ploration of America since 
5 )|2 | Physics Electricity Lippmann Columbus, &c Himly 
& || 3 | Lectureson Mathematical Sctences 3 | French Literature Practical. Ex- 
7] Mechanics and Astiunomy Puiseux cess x {Larroumet 
3 30} Zoology, Anatomy, Comparative | 3 I5) Latin Language and Literate 
Physiology Delage History of Latin Literature Lafaye 
3 30| Lectures on Organic Chemistry Salet | 4 15| Greek Language and Literature /Hauvette 
| 445| History of Philosophy ystems 
FACULTY OF LETTERS 1892—Second Term | of Spinoza and Malebranche Brochard œ» 
9 30| Lectures on Fiench Literature Gazer ! 
II Complementary Course in English 
Language and Literature Bel ame f . 
1 15| Pedagogy Lectures — (Historical 
Sciences), General Contempor- 9 French Eloquence Crouslé 
aneous History Seignobos 9 15| Pedagogy (Historical Sciences) Seignobos 
Y 30| History of Ancient Philosophy 9 301 Sanskrit Relations of India with 
Moral and Political Doctrines of, the West . Levi 
Aristotle Waddington I0 | Archeology History of Vase- 
I 30; Lectures on French Literature Gazier painting in Greece Collignen 
1 30: Lectures on German Language and 10 30; Philosophy Janet 
Literature History of the Ger- II Archeology Practical Exercises in 
man Language Lange Archzology *. Collignon 
I 30| Lectures on Latin Langtage and | I Latin Eloquence on Roman Elo- 
Liteture Lafaye quence under the Republic Martha 
2 History Lectures General History I 30! Ancient History uiraud 
of the Seventeenth and Exgh- 130 Frehch Literature @rench Litera- 
teenth Centuries Zeller ture in the Seventeenth Century! |Gazier 
*4, || 230| French Literature of the Middle I 30; Mental Philosophy Seailles 
Bl. Ages  Hustory of the French y || 215| History of French, Colonization 
E Language History of Literature > and Beginning of the French 
z in Fiance in the Fourteenth Cen- s Restoration b Pigeonneau 
st tury — Fugissart Julleville 4} | 230} Ancient Hiseorye Practical Exer- 
3 Latin Language and Witerature Lafaye z e. cises Guiraud. 
e o 3 | Greek Eloquence Greek Moralist & *| 2 38] Philos8phy Seatlless 
. Writers . Crotset = pl 2045 Philology and’ Metre Wntten and 
3 Foreign Litemture — ZEsthetic and | Oral Exercises on Metre Havet 
n oral Literature o® Geethe, e. 3 30| History of the French Revolution | * 
E z i General Character of Faust Lichtenberger * History of the National Con- 
3 ("Modern History tory of * . . stitution Aulard 
Legislation from ehe Sixteenth 3 30 Sanskrit, and Comparative Gram- 
. to the Eighteenth Centuries Lemonnier . mer of the Indo-European Imo- 
" 3 30| Literature of Southern Eyju ope E guages a |Henry. 
" d - 
.* Cervantes’s Works Gebhart ' 2 | History Practical Exercises © |Pigeonneau 
4 History of Pluloséphy e Modern e 4 Greek Poftry Lyric Element of ° 
P. Text Boutroux * Greek Tragedy " Decharme 
4 Leien H or} Practicel Exeiciseg Lemonnier e | 44%) History of Modern Philogophy 
4 16 * f odern and Cohtempdtaneous š iie of Natural Lawe&c Boutroux 
e «| CHistow isfory of Russia in * o * je 5 Sans{uit, ind Comparative Gram- 
: tac Sixteenth Ceatury Ramband . mar of the Iado-European Lan- 
- 
gem | story of Modern Philosophy e * guages Hefiry 
i ao | Teys . è jBoutrux ° 4 5 e| Efighsh Langugge and Literature Buet 
$ * NO I S5/yor 46] * " . 
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> e a 2 | 
Day | Hour sable Professor *Day | Hour Subject 
. . L 
8 3o| History of theFrénch Revolte | 9 | Greek Eloquence Expjgnation of | * 
Exercises Aulard Greek Texts and Letters, &ce {Croiset = 
49 Greek Literature and Institugons 9 Complementary Course Auxiliary 
. Correctfon of Greek Themes, &c (Girard M Sciences—on the History of 
9 30| History of the French Revolution ff Palzography Langlois, 
Explanation eof Titles Aulard IO | Complementary Course ın Litera- 
9 30| Lectures on the History of Philo- ture on the Archeology of the 
. sophy Rractical Exercises Brochard Middle Ages Langlois 
Io | Latin Poetry Passages from IO £5. French Eloquence French Writers 
Lecretius Cartault of Prose in the Nineteenth ! 
I0 | Lectures en*English Language and Century Croiset 
iterature Practical Exeigses |Baret IO 15| Lectures on Greek Literature and | 9 
IO 15} Lectures on Greg Literature and History History of Greek 
History Explanation of the 2 Poetry since the Fifth Century — |Girard 
Authors in the Programme Girard A 1 30' Greek Eloquence » Practical Exer- 
IO 30} Lectuies on the History of Philo- a cises Crouslé 
sophy Brochard & || 130: Lectures on German Language and 
ag | {10 45 "on Lectures  Bassoinprerre's b Literature Lange 
z emotrs Zeller di || 1.30] Lectures on Philosophy Seailles 
A|| I | Enghsh Language and Literature 2 | Lectures on Geography Various 
é Shakespeare—French Literature {Beljame Questions in General Geo- 
E 130| Éectures on German Language graphy Dubois 
& and Literature Correction of 3 Latin Poetry Lucretius and Latin 
Themes and Dissertations Lange Poetry during the Cicerontan 
2 French Poetry Patriotic Poetry Epoch Cartault 
in France since the 16th Century |Lentent 3 Archaeology, Sculpture in Greece 
2 English Language and Literature to the Fifth Century Collignon 
Otheilo Bcljame 3 Lectures on Geogiaphy Practical 
2 Roman Philology First Chapters Exercises Dubois 
of Dante's Inferno Thomas 4 History History of the Doctrine of 
3 Foreign Literature Preparation Economics duimg the first part 
for the Examination ın German | Lichtenberger of the Nineteenth Century Pigeonneau 
3 |Modern History Relation of 
F French Art to Institutions, &e [Lemonnier 
3 30| French Literature of the Middle |, : 
3 Ages E Fulleville COLLEGE DE FRANCE 
*iil4 Foreign Literature Preparation 1892— Second Term 
for the Examination in German |Lichtenberger 
415! Geography History of the Ex- Day | Hour Subject Professor 
ploration of America since | e 
Columbus Himly B p 
9 Course of Roman Philology Ex- 9 Modern Philosophy concerning 
planation of Texts with French, &c |Thomas the Soul Nourrisson 
9 Complementary Course — Aux 9 Natural History of  Inorgamc 
F hary Sciences—on the History Bodies Fouqué 
of Latin Literature Langlois 10 Language and Literature of the 
Pis) Latin Eloquence Explanation of Arabs  Moallakat and Divans 
Latin Authors Martha : of Six Poets B de Meynard 
9 30| Complementary Courfe in San- IO 15} ZEsthetics and History of Art 
shrit — Explanatign of Ele- History of, Italian Art under 
mentary Texts S Levi » Pius IT Lafenestre 
10 Complementary Course ın Philo- to 15| Celtic Languages and Literatu 
I@gy and Metre on Metre Havet Ancient and Middle Irish Qexts |H d'Arbois de 
10 Complemegtary C@uise of Roman Jubainville 
A Philology History of the IO 30| Organic Chemistry on Organic 
Literature Thomas Synthesis and Hydrocarbons Berthelot i 
10 15| Lectures on Pedagogy ‘Theory of ir 15| Comparative Giammar Theory " 
Fd History Teaching Seignobos g of the Verb ın Indo-European 
FEE: Lecturgg on Greek Language and < Ttanguages Bréal 
B Literature History of Greek 8 ( 112 30| Egyptian Philolggy and Archzo- 
Š Literature Hauvgfte o 9 logy Pyremid Texts ‘ Masgero 
Z3o| Greek Poetry Explangtion of " ? & |: 30| History of*Latin Lyeiature His- | e è 
Texts, and Practical Exercises {Decharme € tory of the Latin Theatre Boissier 
2 30| History of the Middle Ages on . 2 30| Gieek Epigraphy and Arfiquities fe 
French Ecclestastigal Institutions [Luchaire > Athenia Constituuon of Aris- . ó 
3 30| Practical Exercises in History Luchaire e totle o .* Fogcart - 
3 30| Ancient History History of Rome |" o 3 History of Refigion History of 
from Scylla to Cæsar BouclféLeclergq Judaism durmgthe last Four A 
330| Greek Poetry — Explanfuon of © , Centuries of thé Christian Era ?Réville 
Texts, and Practical Exercises — |Decharrge 3 15| Experimensa? and Comparative e . 
4 Modern and  Contemporgneous Psychology Will, Hefedity, 
History — History of the Hin- ° Perception® .. © {Ribot 
dus under Queen Victoria Ramlgaud 3 30| Semitic Epigraphy and Anties, e e 
4 15| French Litecature( Complementarye . wi Epiggapue Texts . * (Cygmont-Gan- 
Course) —Mistory of French |e ` A e .* e nehu. 
Literature in the 18th Cehturp |Larroumet — * .| | 4245| Latin Phifélogy on the Pidfody |, ° 
4 45l. Lectures on Geography Text of fF $ of Vowels in the Latin Lan- s 
ihe Programme Qubois é guage s.e e e HaT 
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196 $a NATURE E [June 30, 1892 
j . : 
Day | Hour |" Subject Professor Day | Hour Subject Professor 
oo è 
e è . 
. 9 History of Lath Literature Boisster {| 215 Russ History from €atherine 
to | Assyrian Philology and Archoo m II to Alexander I Leger 
logy Deciphering of the As- 5 e S 3 Ghnese Ienguage aad prm « 8 
syrian Characters ppert m eTartar an anchu Lanfuage enis 
18 30] General and Experimental Physics > afd Literature . o D Hervey de St 
on the Optics of the Atmo- 8]|3 xr of eligon Piste of 
udaism duin e last Your 
1 Bee ae Latin Philosophy oe E Centuries ^ . Réville 
pa picnrean n: ; Lévéque. & 315 Experimental and Comparativa l M 
I nguages and  Lateratures o vsiotogv 1D0' 
Slavonic Origin Leger IO Arabic Language and Literdture arbier de Mey- 
BI Analytical and Celestial Me- . nard 
4 chanics Applications, &c Koentgs IO 15] Celtic Language and Raterature H d'Arbois de 
4 || 130| General History of Science Ad- Jubainville 
5 vent of Grecian Geometry. Ab- 10 30| Organic Chemistry Hydrocarbons 
e stract Science P Lafitte in particular Berthelot 
2 History of Comparative Legisla- Ir 15| Comparative Giammar Theory 
tion Political Writings of J of the Verb in Indo-European j 
de Maistre J. Flach. Languages Bréal 
2 Geography Economic Statistics 12 30| Greek Language and Literature 
and Iistory on French Coloni- Sophocles Rossignol 
zation Levasseur 12 30| Works of Robert Browning cot 
3 Robert Browning's Poems Gu zot I Greek and Latin Philosophy 
3 Political Economy John Stuart Doctrines of Epicurus Lévéque 
Mil Principles of Political I Analytical and Celestial Mecha- 
Economy * Leroy-Beauheu nics, Geometrical and Mecha- 
IO | French Language and Literature mical Applications Keenigs 
of the Middle Age Life of St H 1745] Roman ppPgraphy and Antigui- 
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ENGLISN BOTANY 


English Botany, Supplement to the Third Edition 
Part I (Orders I -XXIP) comnlg and Illustrated 
by N E Brown, of the Royal rbarium, Kew 
Pp 156, vur,6 Plgtes (London *Bell and Sons, 1891 
(1892]) d $ 

HE third edition of * English Botany ’ was begun 

Just thirty years since by Dr Boswell (then Syme), 

and continued at Somewhat uncertain intervals, the 

flowering planfs being completed in 1872 The ferns 

followed at aelater*period, and the volume containing 

them was completed by Mr N E Bfown, owing to the 
failure of Dr Boswell’s health 

Although styled a third edition, Dr Boswell's work was, 
as everyone knows, a thoroughly new book It was the pro- 
duction of ong who knew plants in the field as well as in 
the herbarium, and who had a firm hold of his subject 
MrJ G Baker, who speaks wıth authority ın matters of 
this kind, says — 

“Tt is not alone the fulness and accuracy 
of the descriptions that make the book so valuable, but 
the power he shows in grasping the relationship of the 
types, and the acute sense of proportion shown in their 
arrangement I never cease, when I use the book, to 
admire the skill which ıs shown 1n dividing out the types 
into species, sub-species, and vatieties—a task that was 
done so thoroughly well that when SirJ D Hooker, with all 
his wide experience, went over the same ground shortly 
after, in his‘ Student’s Flora,’ he found extremely little 
to change ?! 

The book, indeed, gas defects, Among which may 

"be mentioned the ‘ *popular portion? and the bad 
colouring of the plates, but for these Dr Boswell 
was not responsible and although the history of our 

Buitish flora may seem to some to have received less 

attention than 1t merited, the author's work well deserves 

the high praise which Mr Baker bestowed upon it 

The first part of the “Supplement,” now before us, 1s 
the workof Mr N E Brown *Mr Brown has long been 
recogneed as an authority upon certain difficult groups of 
plants He has probably a greater knowledge of the 
Stapeltea, for instance, than agy man living , he has done 
much good work among the Avozde@, and his many years’ 
employment in the, Kew Herbarium has been productive of 
other valuabl& contributions to systematic botany Hels 
careful and peenstaleng, afd a fair draughtsman Yet 
with“all these qualifications he ıs not the man to whom 
the * Supplement to English Botany” should have been 
entrusted Such a task could only be carried out satıs- 
factorily by one Whose knowledge of British plants was 
based upon an acquaintance with them in the eld as 
well asın the herbarium, and Mre Browh’s name goes not 
occur to us jn this connection 

There was, as 1t seems to us, one way, and only one, in 
which a * Supplement to English Botany ” ould have 
been done satisfactorily During the last thisfy yedts 
our flora has recegved many additgons of bond fide types, 
these should, o£ course, have been figured and destribed 
Having regard tó the execution of the third edition, the 
novelties in certain critical genera—such as Rudus and 
fheracium—might have found a place, alth®ugh the 
correlation of English with. continental fosms which ıs 
still proceeding in the former genus, “and the (too slow) 

L t Journal of Botany, 1888, p 83 
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publication of Mr F J Hanbury's monograph in the 
latter, would have justified their partial if not er&ire 
exclusion But the attempt to put into the old bottles 
the new wine of recent research could nly result, as 1f 
has resulted, in failure The Batrachian Ranuncuh, for 
instance, may not have been treated satisfactorily by Dr 
Boswell, and Mr Brown perhaps does well to fepro- 
duce a subsequent note by that author modifying his 
views But the treatment as it stood was a consistent 
piece of work—the expression of the opinion of one 
man Mr Brown endeavours to fit Mr Hiern’s well- 
known paper on these plants into Dr Boswell’s original 
descriptions—a Procrustean undertaking, and one which, 
In our judgment, is entirely valueless, representing as ıt 
does neither Dr Boswel's, Mr Hiern’s, nor any other 
consistent view about these troublesome plants Mr 

Brown's style is so terribly mvolved that ıt is often very 
difficult to ascertain what he means, and he would 
have been far wiser had he left the Batrachian butter- 
cups alone 

For his rearrangement of TZhalzctrum he made 
“a careful examination. of all the material at [his] 
disposal" It will hardly be believed that neither ın this 
nor in any other instance has he taken the trouble to 
consult Dr Boswell’s own herbarium, although this, as 
Mr Brown must know, 1s readily accessible to all London 
botanists The craze—we can use no milder term—for 
burdening our lists with varietal names on the most 
trivial pretexts receives Mr Brown’s support he resus- 
citates Pritzel’s names for the bluish and reddish-floweied 
forms of Anemone nemorosa (identifying the former with 
the A Rod:insonzana of gardens), although he adds that 
they are “mere colour forms,” with “numerous inter- 
mediate shades” Mr Melvill’s name is attached to a 
“var rosea” of Selene galitca, although he did not 
rank 1t as such, but referred toit as a “foom merging by 
every gradation into” guznguevulnera, and Mr Brown 
enriches our nomenclature with a new name—“ Szdene 
anghcavar maculata, N.E Br” 

Speaking of Mr Pryor’s var oleracea of Silene Cucu- 
balus, Mr Brown says — 

* If the plant intended ıs the same as S zz//aía var 
oleracea; Ficinus, ‘Flora der Gegend up Dresden,’ ed 2, 
vol 1 p 313 (1821), which 1s figured in Reichenbach, 
Icones Fl. Germ et Helvet, vol vi pl 300, f 5120 y, 
it is,” &c 

Now, Mr Pryor appends to his varietal name a refer? 
ence to “Bor, Fl Centr, ed m, n, 95," and Boreau 
cites Reichenbach's t 300 for his plant How, then, can 
there be any question aso the Slant “ intended ^? If 
Mr Brown means to say that he is doubtfyl® as to the, 
accuracy of Mr Pryor's idefitification, that 1s, of cours& 
another matter* . 

Prof L H Bailey. latel spoke with deserved" severity 
of certain “ authors of lgeal floras "*às obtainiffg “a chéffp 
notoriety by making new coffibinations " in nomenclature A 
and no one can glance through this * Supplément," or refer 
to the pages wasted" in discussingethe nomereclature f, 
Coryda&s and Sperguluria,*without ae his remarks, 
to the compiler thereof > ° . jf 

Much space 1s also rakeg ap, andin our opRagn wasted 
fy.the g@legation of Species to etfer genera*tham those in 


P whicif they were placed pue Boswell ®Thé following 
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note on * Lycus alba, Mull,” 1s an illustration of this, 


and will serve at the same time as an example of Mr 
Brown's stylé — ° 

“This is the Stlene pratensis of vol u p 67, but, to- 
gether with S durna of p 69, should be referred to the 
genus Lychauts, where they properly belong, S diurna 
being Yychnis dota, Linn , this name has been objected 
to on the ground that Linnzus included Z aléa as a 
variety of L dtozca, which objection 1s untenable as 
it appears to me, still, if Linnzeus's name 1s rejected, 
then Z decea, Miller (f Gardener's Dictionary,’ ed 8, 
No 3, errata, 1768), must take precedence over L diurna, 
Sibthorp (' Flora Oxoniensis, p 145, 1794)” 

Here 1s another example — 

* Geranium striatum, Linn » This plant was first pub- 
lished by Linnzus as Geranrum versicolor in his ' Cen- 
turia I Plantarum, p 21 (1755) , but in 1759, when this 
same Centuria was republished in his ' Ameenitates 
Academicze vol 1v , he altered the name to G strzatum, 
p 282, which name was retained by Linnaeus in all his 
later works, so that ın all probability Linnzevs regarded 
the name G versicolor as a clerical error, which appears 
to me a consistent view to take of the case, the more so 
asit ıs also probable that the original Centurias were 
only printed for a restricted, or pgssibly private, distri- 
bution ” 

It 1s evident, in spite of all its defects, that Mr Biown 
has lavished—we do not like to use a stronger expression 
—a great deal of time and trouble over this “ Supplement ” 
A less careful worker, indeed, might easily have produced 
a better book , for the trivial corrections and emendations, 
the questions of synonymy, the minute criticisms, and the 
unnecessary additions, would not have been put forward 
by any save the most conscientious of writers There ıs 
an appendix of “additions and corrections,” occupying 
an eighth of the whole, but, at any rate so far as 
“corrections” are concerned, far from exnaustive 
And yet, with all this elaboration, the book 1s not 
as complete as ıt should be The remarkable .Sagzza 
described in 1887 by Dr F Buchanan White as S 
Boyde ıs not figured, and Mr Brown has not even seen 
a specimen of the plant. Mr Boyd has had it 1n culti- 
vation for several years, and would, we doubt not, have 
supplied examples , and it 1s not easy to understand why 
Mr Brown omitted to make himself acquainted with this 
very striking form The plates are mostly poor to one 
there is no jeference {n the letterpress , another is wrongly 
numbered 
* Since the foregoing was written, the second part of the 
“Supplement” has appeared It is mainly occupied 
with the Rose and Brambles, concerning which Mr Brown 
says, “I express no 8pinion,s I have never made any 
attempt whatever to study them” This 1s commendably 
@andid, but adds materially t$ the difficulty of understand- 
ing why Mre Brown w&s selectgd for the work, while it 
depreves fhe compilation of value ° JAMES BRITTEN? 
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A BACTERIOLOGICAL HAND-BOOK. 
Bacterzologtsches Prachcum zur, Evafuhrung in die 


o © 'hractisBiwichtigen* bacterrologeschen Untersuchungs- 


metfoden fur Aeyste, Apotheker Studirende ByDr W 
Migflla «Kaijsrie *Ottg Ngmnich, 4892) 


ALTHOUGH a knogrledg'e ef b&cteriological metheds 
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candidates for the diploma of public “health, take but a. E 
compulsory glance at bacteriology, yet tke supply of. 
manuals desenbing the details of Bacteriological practice 
is remarkably meagre 

Dr Migula’s little book should, therefore, prove, very 
welcome to theg bacteriological student,for it does not 
aspire to be an exhaustive work, on ‘bacteria ın general, 
the list of which ıs receiving constant additions, but aims 
at describing simply and carefully uf a handy férm the 
principal methods of working with micre-organisms 

A number of varieties are more or lês elaborately given, 
but the main idea*has been to seek out characteristic 
forms which are intended to*serve as types to illus- 
trate the various points dealt with in the treatment of 
bacteria : 

All the stages 1n the laboratory life-history of a micro- 
organism are elaborately entered into, and spÉcial chapters. 
are devoted to the formation and staining of spores, and 
also to the nature of the flagella and most, improved, 
methods of exhibiting them ın microscopic preparations 
The latter are beautifully displayed in a photograph, 
showing the numerous flagella attached to the typhoid 
bacilli The preparation of the various culture-media 
1s described very minutely, and there are many useful 
laboratory hints and it 1s the more surprising, therefore, 
to find the method of sterilizing milk without altering its 
chemical composition omitted This mode of preparing 
milk is naturally of importance in any inquiry as to the 
vitality of pathogenic micro-organisms in this medium. 
Again, the pan of cultivating bacteria on potatoes in 
tubes 1s not given, although ıt presents many decided ° 
advantages over the “ dish method ” 

Dr Mügula repeatedly insists upon the necessity of un- 
remitting caré in carrying out all bacteriological opera- 
tions to prevent the access of contamination either 
from the air ot by contact with unsterilized or imperfectly 
sterilized objects Such precautions are naturally of the 
utmost importance, but Possibly it 1s unnecessary to 
warn students against contaminating their platinummeedle 
through testing its temperature after heating by placing 
it to their lps Such a Proceeding, if ever attempted, 
would certainly not be quickly repeated ! 

But there 1s one piece of advice upon which the author 
lays great stress, and which in our opinioft is not only 
unnecessary, buta constant mÉnacetesuccess On almost 
every page, in one capacity or another, we find thf use 
of corrosive sublimate most strongly recommended as 
a means of assisting sterilization and of affording ad- 
ditional protection frem,external cdhtamination It 
cangot be impressed strongly enough upon the student 
that*he g yst depènd fog the success of his cultivations, 
not dh the useof. antıseptics but by working on strictly asepize 
principles, ‘through the mgst conscientious devotion to 
every detaiPand precaution witb which he 15 acquainted 
THe‘fear of contamination must ever appear to him as 
threatening as the “ sword of Damocleg," which will de- 
scend With unerring certainty as soon as the least evidence 
of relaxation 1s visible Not only is the use of corrogve 
sublimate demoralizing, then, but on account of its very 
gergnicidl properties, unless handléd with the utmost care, 
will prove a positive danger, desteoying "where it 1s least 
e&pected or wawted* This opinion ıs unfortunately the 
result of experience and not of mere 1maginatton 
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The examifatiog of sie d IS given zz extenso, but there 
is no mention, when dgscussing the presence of typhoid 
* bacilli in watr, of the latest methods for their detection 
amongst other micrd-organisms UM in natural 
wateis 
The investigatiore of air for micro*organisms 1s entirely 
left out, an omfssign which renders th@ book less com- 
plete than ıt would othe#wise appear to be 
But there 1s a great deal of instruction, together with 
many valuable hints, contained in the comparatively 
short space of* 200 pages , and whilst, interspersed in the 
text, wood-cuts serve to supplement some of the descrip- 
tions of apparatus, it also, boasts sonfe very good photo- 
graphs from original preparations of the Staphylococcus 
pyogenes cetreus, the Streptococcus erysipelat:s, the Bacal- 
dus anthraces with spores, the tuberculosis Bacillus, Koch’s 
comma Spirillum, and others 
There 1s also appended a useful list of all the requisite 
appliances for bacteriological work 
° e. GRACE C FRANKLAND 





OUR BOOK SHELF 


Neue Rechnungsmethoden der Hoheren Mathematik Von 
Dr Julius Bergbohm (Stuttgart Selbstverlag des Ver- 
fassers, 1892) 

Neue Integrationsmethoden auf Grund der Potenzial-, 
Logarithmal-, und Numeralrechnung (The same) 


THE first of these pamphlets contains an account of what 
the author calls the /smensalrechnung, the Potensial- 
rechnung, the Radskalrechnung,the Logaritkmalrechnung, 
and the Numeralreciiung In the Znimensalrechnung an 
attempt 1s made to provide a calculus of the infinitely 
great (das /mmtensal), which shall form a complement to 
the differential calculus, or calculus of the infinitely small 
The Pofenziadrechnung contains an account of exponen- 
tial functions in which the base 1s an infinitely small or an 
infinitely great quantity, and the exponent ıs infinitely 
small , and the Radtkalrechnung an account of the inverse 
functions that are obtained frgm these by changing the 
exponent into its reciprocal So, too, in the Logarith- 
malr&hnung, logarithmic functions are considered in 
which the base and the argument are either infinitely 
small or infinitely great, and in the Numeralrechnung 
the inverse functions (anwlogarithms or exponential 
functions) are discussed The pamphlet 1s occupied, 
for the most past, with an exposition of the author's 
notation, a discussion of certain indeterminate forms, 
and a calculation ef some algebraic functions contain- 
ing®an infinitely small argument, to a first, second, or 
third approximation It 1s hardly possible to compliment 
the author on his accuracy, seeing that the statement 
occurs that Lt lgg x 1s finite when +1szero or infinity, the 
reason given being that Lt (23109 x) and Lt (log x/x) are 
zero, for these values of x A ve 

Thé second pamphlet begins with a résumé of pome of 
the results of the first one , and then proceeds to dilicuss 
the application of these results to the evaluation of certain 
elementary integrals The amthors avowed,object 1s to 
provide a method for the direct calculation of integrals, 
comparable with that now employed in differengiation, so 
that it may no loager be necessary to resart to ghe indirect 
methods of integration at present employed It :¢:mpos- 
sible to deny th&t the objectis a laudable one ,*but, to 
judge from the examples given ın this pamphlet, ıt does 
not seem likely that the method will be of mgch use in 
the case of 1integralaof any degree of complexity, «Dr 
Bergbohm promises toSupply us in the futuxe with further 


examples of the application of hus methods , but, unfil 
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these have appeared, it 1s hardly possible to say that stu- 
dents of mathematics will find these pamphlets repay 
them for the trouble of reading them and of mastering 
the author’s notation 5 REA 


An Elementary Course in Theory of Equations By Cà 
* H Chapman, PhD (New York John Wiley and 
Sons, 1892 ) 


Ld 

THIS 1s really an excellent little book, but 1s rather mis- 
named m being called an elementary treatise The study 
of the theory of equations, although generally expanded 
far too considerably, is here dealt with in rather the re- 
verse way, the treatment being somewhat too curt For 
anyone beginning this subject the book weuld be found 
shghtly difficult, but for a student who has already had 
a little experience in this direction, ıt should prove 
a very useful vade mecu, for the author has brought 
together in a few pages Just those portions of the subject 
that are required in actual practice The three sections 
treat respectively of determinants, algebraical equations, 
and the methods by which the real roots of numerical 
equations are computed, and they are each accompanied 
by numerous examples 


LETTERS TO THE EDITOR 


. 

[The Editor does not hold himself responsible for opinions ex- 
pressed by his correspondents Nether can he undertake 
to return, or to correspond with the writers of, rejected 
manuscrepts intended for this or any other part of NATURE, 
No notice 15 taken of anonymous communications.) 


“The Grammar of Science,” 


IT 1s very idle as a rule to criticize a critic, especially when 
he happens, hke C. G. K , to be the disciple of a school which 
the author of the criticized work is gently laughing at through- 
out his pages But some of C G K 's remarks might lead 
your readers to believe that the ** Grammar of Science" is 
nonsense, even when looked at without the spectacles of the 
Edinburgh physical school, and his review may therefore justly 
call for a few words of reply. 

Because C G K found himself entirely unable to follow 
my argument as to the untversality of scientific law, he was hardly 
justified in putting an antecedent before a consequent, and 
making nonsense of it The universality of scientific law 
depends on the similarity of the perceptions and of the reflective 
faculties in normal civilized man Why does this similarity 
exist? asks C G K , and then turns for an answer to an 
antecedent in the argument—namely, that a condition. of this 
universality 1s the similarity 1n those perceptions and reflective 
faculties Asa matter of fact in the “Grammar” itself, it is 
pointed out that a society of beings with füfferent perceptions 
and reflective faculties could hardly surgrve in the struggle for 
existence with societies where there was an approach to 
similarity , that as soon as the divergence reaches a certam 
magnitude we lock up the individual as a madman or an idiot? 
or, 1n milder cases, bring great social pressure to bear upon him, 
and mould him to the ordinary standard 

“The laws “of Nature are a mental product, yet a certain 
evolution theory logically bafa upon them quite eliminates the 
mental,” writes C G K of the ** Grammar" Whfrehe found n 
this statement I know not, byt what the “Grammar” itself 
States 1s that the laws of evolution are themselves a menta 
product, a desctiption i, shorthand of the semse-impressions 
ard stored sense-impre$ses of the mind at a given inst&nt They 
age a mental mode of brief&y classifying sense-impgessions, wed. 
not inherent in something%ehjnd sense-impressions themselves 

C G K then quotes my statements as to Maxwell’s descrip; 
tions of energy andmatter Now what the “Grammar” says 
1s that Maxwell’s statem@nts are *' extremely valuablgas express- 
ing concisely the nature of certgin conceptual processes by aid of” 
which we describe certaiff phases of our pefteptual expepience, 
but as defining matter they carry useno eripe than tle state- 
ment that matte®fs that, which moves’ or indead, ghan Prof. 
gats stejement that {‘matf€r isgthet which oecnples space ” 
hee wRole object of the investigation 1s fo show tha? mass, but 


. 
e. * 


ot 9. 
L] 


° 


% 4 


= 


L— Nos 1383, VOL. 46] š . ` 
e m EE" 


l) * 

$ e 
e 

e 

200 e 


« NATURE’ . : 


[JUNE 30, 1892 





—e 


not matter, 1s capable of defimtion As Clerk Maxwell tells us 
thatehis statements contain all we zow of matter and energy, 
it 1s clear that these are the only statements by way of definition 
which he conctives it advisable to give of them,anc they are all he 

ves give. I happemed to be one of the unfortunate Cambridge 
students whose first notions of matter and force were obtained 
from the ‘ Treatise on the Dynamics of a Particle,” and it wa 
therefage a relief to me when I met with — Kirchhoff's 
** Mechanik " in 1876, and found the subjectivity of force clearly 
insisted on That view of force was in the air of Berlin when I 
was a student there in 1879 — Kirchhoff's services in this matter 
are referred to with special emphasis on p 139 of the 
** Grammar " A perfectly consistent view of force and matter 
had been published by Mach in 1883 Why the fact 
that Prof Tait put forward the "''subjectivity of force” 
in a work of 1885 makes me therefore ‘‘a disciple of 
Prof Tat,” I fail to understand This statement 1s the more 
astonishing, as Prof Tart directlyepostulates the ‘‘ objectivity of 
matter," out m the same work tells us that ** matter is, as 1t were, 
the plaything of force " How subjective force can have an ob- 
jective plaything, perhaps C G K will inform us, but the 
statement clearly marks off the standpoint of the ‘Grammar ” 
from that of Prof Tait Mass, according to the '* Gram- 
mar,” can only be defined as the ratio of mutual accelerations, 
and any attempt to connect it with the ‘‘ quantity of matter” in 
a body 15 asserted to be unphilosophical C G K asks if a pas- 
sage he quotes from Tait’s ‘‘ Properties of Matter" is not 
essentzally the theory of “ether squirts”? I reply No, the 
words ‘‘ constantly swallows up an «mount proportional to 
its mass," or ‘at a rate proportional to its mass,” sufficing to 
exclude the mutually enforced flows of ether on which the 
** Grammarian " bases his applications of ether-squirts to 
chemical and cohesive actions (American Journal of Mathema- 
tics, vol xi, pp 309-62). Had I ever read, or if read, re- 
collected, Sir William Thomson’s suggestion, it would have been 
referred to, and a reference to him will be introduced into later 
editions of the “Grammar ” 

C G XK very skilfully tries to turn off the ‘‘Grammarian’s ” 
criticism of the Edinburgh school by representing it as an attack 
on Newton The words in the **Grammar" are ‘ Remem- 
bering these pomts we will now turn Zo the version of the New- 
toman laws given by Thomson and Tat” (p 381) Force, say our 
writers, Is any cause that tends to alter a body’s natural state of 
rest, or of uniform motion 1n a straight line , but force, says Prof 
Taunt, 15 subjective, and corresponds to nothing which exists outside 
ourselves Surely it is a “‘ veritable metaphysical somersault ” 
to then assert that it can be **applied in a straight Ime”? I 
fail completely to see how the view that force is subjective is 
consonant with the definitions and laws put forward by Thom- 
son and Tait, and asserted by them to be Newtonian With 
regard to Newton's own statements, I openly declare that, with 
all admiration for his genius, I doubt the logical sequence and 
accuracy of many of his statements with regard to the philo- 
sophical basis of dynamics Those Who would bmd down all 
time to his views en matter, force, and motion, are much hke 
the geometricians who think tt impious to cast out Euclid from 
School-teachigg Both Euchd and Newton have handed down 
to us in their pages discoveries which will always form a portion 
eof man's intellectual heritage, but the method in which those 
discoveries are presented will vary from age to age withein- 
creasing clearness 1n man’s conceptions of mental and physical 
processes, . 

Finally, C G K remarks thi, my conclusions are “ mate- 
rialistic,” gy which term I suppose he, means that he disagrees 
with them „As one of the chief objects of the ‘Grammar ” 
@s to cast the term matter forth*from scientific language, 1t would 
have been mage correct t@say that my conclusions are **1deal- 
istic” IfearC G K has a moreSup»eme contempt then ehe 

ajSrity of the countrymen of Reig and Hume for an accurate 
use of philoSophical language m KARL PEARSON® 


: Immunity of the African Negro frog Yellow Fever 


e ° THis p@nt, interestitg to anthropologists, 1s ratsed anew by 
a writer on the history of epid®micsg(NATURE, Junegi6), who 
asks whether the alleged protection is supported by all recent 
authorities Recent autborlties tre mot so wel&glaced for jucging 
of this maf as the earlier, fBrethe Yeason that immunity 1s 
not allegad extept fos the African negr® of pure bléod or uif 


e 

problem have been much less ppc satisfied in the yellow- * 
fever harbours of the western hemisphere since the African 
slave trade ceased owever, there was a goo@opportunity 1n * 
1866, during the LE yelléw fever among the French 
troops of the Mexf€an expedition when they lay at Vera Cruz 
Among them was a regiment of Nubians, who had been enlisted 
for the expedition by permission of the K&edive that regifent 
had not a singl® gase of yellow fever all thr8ugh the epidemic. 
The African negro regiment brought bver*from the French 
colonies of Martinique and Guadeloupe had two or three cases, 
with, I think, one death The rest oia the troops, jncluding 
Frenchmen, Árabs from Algeria, native Mexicans and Creoles, 
had no immunity whatever, but, on the other hand, a most 
disastrous fatality The medical officer ef the French service 
have recorded the facts principally in the Arches de Médecine 
Navale, their conclusion as to racial immunity being the 
same that has passed current among the earlier authorities as a 
truth of high general value (admitting, of course, of exceptions 
1n special circumstances), and a truth that has never, so far as 
I know, been formally controverted by anyone, although othec 
points concerning yellow fever have been the subject of as 
obstinate controversy as those touching small-pbx itself The 
experiences of the French at Goree, a town with ten times as 
many negroes as whites, exactly confirmed those of Vera Cruz 
in the same year (Arch de Méd nav,1x 343)  * . 

The immunity of the African negro from yellow fever has 
become a paragraph in some anthropological text-books Iris 
from the anthropologists, and not from medical authorities that 
Darwin cites the fact in his “ Descent of Man," adding an 
original theory of the immunity, which he was unable to establish 
after much inquiry His theory, I need hardly say, was not 
that ‘‘ negroes in infancy may have passed through some disease 
too slight to be recognized as yellow fever,” —whatever that may 
mean—'‘‘ but which seems to confer immunity " The theory, 
however, 1s another story, or **another vo'ume,” as the writer 
just cited 1s pleased to suggest, andas for the historical fact of 
immunity, no one denies it, unless it be Dr. Pye Smith in. his 
recent Lumleia lectures (Lancet, April 23, 1892, p 901), who 
gives no reasons è . 

It is unfortunate that the anthropologists (Darwin among 
them) should have introduced one element of dubiety 1n placing 
mulattoes on the same footing, in respect of immunity, as 
negroes of purg descent, and another in mixing up malarial or 
climatic fevers with yellow fever C CREIGHTON 

June 20 
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The Line Spectra of the Elements 


I sEE by Prof Stoney’s lester that I have not yet succeedêd 
1n making myself understood, as he does not enter on the subject 
of my objection A function of the time may well, w&h any 
assigned degree of accuracy and for any length of time, be ap- 
proximately represented by % sum of circular functions, and 
nevertheless the periods, amplitudes, and phases may not 
appsoach definite values when the length of time for which the 
approximation 1s to hold good is increased indefimtely — I 
think this 1s quitg clear from the example I have @tven in my last 
letter (p 100), and it 1s not necess&ry to wyite oug other examples 
Now, Prof Stoney shows how one may find by Fowner's 
theorem the amplitudes, periods, and phases of a sum of circular 
functions 1f one only knows the walues of the sum This deduc- 
tion 1s not new to me I worked out the same equations in a 
slightly different form, when Prof Stoney’sgfirst letter made me 
further think about the sifbyett The deduction does also apply 
to functfqns that gre approximately represented by a sum of 
circflar functions, [LA only under the restriction that the time 
for €hich the approximation holds good ıs long in comparison 
to the longest period of the circular functions In ¢hapteriv of 
his paper ** On the Cause of Dguble Lines, &c ” (Transactions of 
the Royal Ddblin Society, 1891), Prof Stoney should have added 
thfissest'güon Then the question would naturally have arisen 
how the striction follows from Prof Stoney's hypothesis on 
the origin df the*line spectra Ido not véhture to say that it 
does ngt, but the author would have to proge it 
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x * The Nitric Organtsms$ 
e I MUCH regret to learn from your last issue that Mr Waring- 


changed racife characters, ane! that these conditions ef "thee| ton considers What I falede to do justice to his work on this 
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subject in my recent fecturg ane Royal Institution, and which 
yas reprinted inyyour coude of the oth inst. Mr. Warington 
complains that have attributed to Winogkadsky, and not to 
himself, the separation of the nitric ferment MI think, however, 
that Mr, Warington does not correctly understand the sense in 
which I employ the word ''separate,"eor rather “isolate” 
(that isthe exact ward Which I did use), for it dogs not appear 
to me that Mr. Waaington has ever claimed to Wave isolated this 
ferment ; thus, on referring again to his most recent publication 
on this subject, I read, ‘An attempt to isolate the nitric 
organism by the dilutiow method failed, but apparently only one 
other organism—a stout bacillus, growing on gelatin—was 
present in some of thegcultures” (Chem, Soc. Journ, July 
1891). Inan queam memoir, due reference to the above 
attempt of Mr. Warington's would, of course, have been made ; 
but in the impressionist sketeh, which is alone possible in a 
Friday evening discourse at the Royal Institution, I take it that 
a lecturer must be allowed to use his own discretion as to what 
does and what does not fit into the small frame of sixty minutes 
without laying himself open to the imputation of having unjustly 
neglected or emphasized the work of individual investigators. 








Before, though I do not recollect to have seen, any account of 
it. I have been noticing the great contrast between the aspect 
of a large elder-tree in full blossom, visible from my study 
window, presented yesterday and @o-day. To-duy, which is 
warm and sunny, every inflorescence is in its normal position, 
with the flat surface nearly horizontal, so as to get as much sun 
as possible. Yesterday was cold and very wet, and in every 
one of the inflorescences the upper part of the stalk yas so 
curved as to bring, as far as the foliage would permit, the sur- 
face of the inflorescence to an angle of very nearly 90° with the 
horizon, so that the rain ran off, and scarcely any of it reached 
the interior of the flowers. 
June 24. 
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SOLAR ECLIPSE, APRIL 15-16, 
1893. 

É i HE total eclipse of the sun, which will take place 

during the month of April next year, will most prob- 

ably be very widely observed, not only because the 
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Mr. Warington’s name is so indissolubly connected gvith *the 
subject of nitrificatiog that it is the mgre surpgsing,to me thas 
he should have taken exception to the passage in questiomof my 
lecture. E PERCY F. FRANKLAND, 
University College, Dundee, June 21. e 
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Protection agaiest Rain in the Elger. 
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IT is quite possible that the mode in which the, flowers of thé 
elder protect themselves against the rain has beew described 
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shadow of the moon passes over such a great stretch of 


land, but because the phenomenon occurs at the periode 


when a sun-spot maximum is approaching, at which time, 
of course, the distus 
sun is og the increase.e Th® maximum «ime of totality is 
also in this case considerable, amgufiting to ase fhuch 
as 4m. 46s. Lad X T au. eee 

Bath of Shadow. q the $enegalarend of tle påth of the 






ned state of the atmosphère of thee 


Shadow will be gathered from the accémpanyit Pdiagram © 
(Fig. 1). This track cuts through Chili, pa to the 
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north of the Argentine Republic, skirts the provinces oj 


Bolivia and Paraguay, and runs through the heart of 
Brazil. 








The centre of the shadow leaves South America 
near the town of Ceara or Fortaleza, and travels across 
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* learn, will be ocfupied it the American astronomers 
, 50 far as we know at present, the Lick Observatory will 
senda party to Chili under the eer M Schaeberle, 
while Prof Pickering’ will also dire® other observers 
somewhere about the same spot To the north of the 
Arkegune Republig, and on the rfilway which runs up 
from Buenos Ayres, there seems to be angtlter spot which 
would be available * This place, Rosario de la Frontera, 
hes to the north of Tucaman, and to the south of Jujuy, 
its approximate pogtion being longitude 65? 7’, latitude 
25° 48' S The duration of totality here amounts to 
3m 8s, the loal time of its commencement being April 15, 
20h 40m This pl&ce should, if possible, be made use of, 
for, besides being easily accessible, the probabilities from 
all accounts seem to be 19 favour of fine weather From 
observations gathered from the nearest meteorological 
station, Salta, the mean annual temperature is found to 
be 63? 6 F , and the rainfall 22 8 inches, the chances fox 
clear weather at this season being estimated at two- 

thirds ! e 
Following the track of the shadow across Brazil, no 
suitable spots are reached antl the coast js approached , 
the most ffvourable place here is no doubt Fortaleza or 
Ceara, the capital of the province of Ceara, and a city of 
20,000 inhabitants Para Curt 1s also another very 
favourable point, lying nearly in the centre of the line of 
central eclipse , its position 1s longitude 38° 30’, latitude 
3° 42’ S, and the local time of the beginning of the 
eclipse is April 15,23h 4om, the time of its duration 

being 4m 44s 
With regard to the weather 1n this neighbourhood, the 
chances for clear skies seem, unfortunately, very small 
The rainfall 1s reckoned as ovet Ioo inches per annum, 
while even in April 10 inches has been usually recorded 
For the last five years fifteen days on an agerage in this 
. month have been winy, the number in one year 

reaching twenty-one 


Taking into account the easy accessibility of the place,” 


and its important position on the line of totality, 1t seems 
D that at any rate there'should be somhe observers 
there 

Following the shadow over the Atlantic Ocean, we 
arrive at the shores of West Africa, on which prob- 
ably both French and Eus e will take up 
their respective positions he accompanying map 
(Fig a» shows the coast-line of this region , AB, CD, and 
EF indicating the line of central echpse and the northern 
and southern limits The plaees which seem at present 
to be the most favourable are, foal and Palmerin, on the 
coast, if observations there are more convenient than 
others made gland 

The prospétt of fine weather seems to be more prob- 
able here thaw in Americ December, January, and 
Febfuary are the cloudy months, the weather during 
March and April being usually fine, the rams begin 
about May sometimes tofnadoes occur at intervals of 
five or six days, being accompanied by heavy rain, lasting 
generally from orfe to two hours, leaving the atmosphere 
afterwards bright and clear The wind calèd „the 
* Harmattan ” during the first thyee mónths of the fear 
1s generally from the north-east and dry It cds fgom 
the Saharą Desert, and brings with it consequently 
minute particles of sand, tending to give the atmosphere 
a yellowish tint In April the prevailing wind 1s yesterly 
to north-westerly, and not usually very strong g ° 

The route which the English expeditiog wil] take has 
up the present not been definitely settled Several lines 
of steamers run*to Tenenffe and Grand Canary#and if 
oné of Her Majesty's ships picked*the expedition up at 
Teneriffe and carried them either to Bathurst or directly 
to the Salum Ruyer, ghe matter would be gimplified , but 

e 


. 
1 The information for the most part concerning the American stations s 
gathered from Mr H S Pritchett’s argicle, “The otal Solar Eclipse 
April 15-16, 1° 93," in the June number of Astronomy and Astro Physics 
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ailing this the only available route seems tq be that by the 
British and African Steam Navigation Company These 
steamers, touching at Madena, l'eneriffe, Grand Canary, 
Goree, and Dakar, naturally require much time to get tq, 
Bathurst Of the return conditions it*seems impossible 
to get any information at present 

Taking into account the accessibility and proximity to 
the line of totality, perhaps Palmerin and other plates on 
the same river (River Salum) offer the greatest advant- 
ages The bar at the mouth of the river would prevent 
a man-of-war of deep draft from proceeding up the 
rvei As the region here is all under French protec- 
tion, the necessary official letters will of comse have to 
be obtained si 

There are one or two other pointsrelating to this region 
ifit should by any chance be ultimately settled upon 
Luxuries in the way of fea, sugar, milk (condensed), 
cocoa and milk, condiments, wine or spirits, flour, 
biscuits, soups, and pieserved meats, should all be 
brought from England, rice, fowls, sheep, goats, and 
bullocks be:ng always procurable írom the native 
villages 

Cement and lime should also be taken out, and 1t seems 
probable that the huts for the instruments should be 
constructed at home and carried out there in pieces The 
necessary housing of the observers (and escort, if any) 
would not prove veryedifficult, for either room could be 
found in the villages, or bamboo and grass huts could be 
quickly run up by the natives , ıt might be advisable to 
take one or two small tents, as they might prove very 
serviceable Just after landing 

With regard to the packing of the necessary instru- 
ments, ıt may be said that the carriers’ loads vary from 
40 to 65 pounds, a case capable of being slung on a 
bamboo can weigh as much as 250 pounds, while to 
carry aweight of one hundredweight the services of two men 
would be required Their wages would, of course, depend 
on whether they were obtained from Bathurst or the 
trading wharf on the river at the point of disembarkation, 
as in the latter case they could be discharged as soon as 
the selected spot had been 1eached 


UNIVERSITY OF DUBLIN TERCENTENARY 
CELEBRATION 


"THE celebration of the tercentenary of the Univer- 
sity of Dubhn will begin on Tuesday next, and 
all the necessary arrangements have now been made 
Neither the Great College Hall nor the Chapel have been 
found large enough to hold the numb8r of guests who 
have accepted the invitation of the Chancellor of the 
University (Earl of Rosse) and the Provost ef Trinity 
College (Rev Dr Salmon), and it has been deemed 
necessary to hold the Commemoration Service in the" 
Collegiate and Cathedral Church of St Patrick, antl the 
ceremony of.the presentation of addresses in the 
Leinster Hall, the largest geveredearea in Dublin In 
this hall the College banquet will be given,eand the 
students have also*engaged it for a University ball 

which is to bring the festivities to a close 
It 1s expected and hoped tha? most ofethe invited 
guests and delegates"will arrive in Dublin in the coyrse 


ofe Monday evening, Ju$y 4, as the iecepten by the» * 


Provost of Trinity Colléfe wgll be held at 10 o'clock on 
the Tuesday morning, and,immediately after this cere- , 
mony the members of the three classes of University 


officers with the m&mbers of thee Senate, tbe othef » 


graduatgs and the undergratluates, wills accompany the 
guests and delegates from the Examunation Heñ of 
Trinity Collegaeo St. Patrick’s Cathedral, agystance of 
about a mile Should the Weather be fine gndthe pro- 
Cession» properly maifhalled, the genefal effect. promises 


to be ‘dhs fine as it will in the*streets of Duin he novel 
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* «xjord —Bev Dr Boyd, Vice Chancellor 
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In the afternoon,of the same day there wilt be a. garden 
party in the College Park, to which upwards of three 
thousand persons have been invited, and the day will 
close with the’ performanee by the members of the Uni- 
versity Choral Socitty of an ode written by G F Savage- 
Armstrong, and set to music by Prof Sir Robert Stewart, 
and by the civic ball 

On Me Wednesday morning there will be a special 
Commencements for the conferring of honorary 
degrees The Grace has already passed the Senate for 
eighty-three degrees, being a number equal :o one-third of 
the total number of the expected guests and delegates 
Among those on whom the degree of Doctor of, Letters 
1s to be confefted is Prof Max Muller The following 
will receive the degree of Master of Engineering Lord 
Armstrong, Sir Benjamin Baker, Sir Isaac Lowthian 
Bell, Sir Charles Wiliam Wilsón The degree of Doctor 
of Sciences will be conferred on Prof J Burdon-Sander- 
son, Prof Michael Foster, Prof Ludimar Hermann, Sir 
George Murray Humphry, Prof Julius Kollmann, Prof 
Alexander Macalister, Prof Richet, Prof Sir William 
Turner, Wilhelm Waldeyer, Rev Prof Thomas George 
Bonney, Rev William Henry Dallinger, Sir Archibald 
Geikie, Othniel Caleb Marsh, Baron Adolf Eric Norden- 
skiold, Abbé Alphonse François Renard, John Hall Glad- 
stone, George Downing Liveing, Lord Rayleigh, Prof 
Joseph John Thomson, Prof Thorgas Edward Thorpe, 
Prof William Augustus Tilden, Francesco Brioschi, Prof 
Luigi Cremona, James Whitbread Lee Glaisher, Paul A 
Gordan, Edward John Routh, George H Darwin, Simon 
Newcomb, Isaac Roberts, F Tisserand The following 
are those who have been selected for the degreeof Doctor 
of Medicine H RH Duke Charles of Bavaria, John 
-Bhaw Bilings, Thomas Bryant, Sir Andrew Clark, Adolf 
Gusserow, Jonathan Hutchinson, Prof Thomas Grainger 
Stewart On the same day there will be a garden party 
at the Viceregal Lodge in Phoenix Park, given by His 
Excellency the Lord-Lieutenant and Lady Zetland, and in 
the evening the College banquet will be held in the 
Leinster Hall Five hundred, including all the guests and 
delegates, have been invited 

Thursday, July 7, there will, in the morning, be a pro- 
ce ; Zxammatten-Hal-of- I rimity College to 
the Leinster Hall, of the College authorities and the 
delegates and others, to witness the presentation of 
addiesses to the University by the delegates A delegate 
from each country will make a short address, and the 
following have been invited to take their share in this 
interesting ceremony — 7 

Great Britain, her Colonies and Dependencies —Sir James 
Paget, Bart, F RS 

America =Prof O Ê Marsh, of Yale University 

Austi 1a- Hungar y —Prof A Vámbéry, of Buda-Pesth 
* Belgtum.—Prof V D'Hondt, of Ghent 

Dengark —Prof M H Saxtorph, of Copenhagen e 

france —Prof Lannelongue, of Paris 

Germany — Baron Ferdinand von Richthofen, of Berlin 

Holland —Prof Tiele,eof Leydig 

ftaly —hiof Gaudenzi, of Bologna , 
* e Norway —Vrof. Hagerup, of Chnstianta 

Russia —Prof Wedenski, of St. Petersburg 

Switzerland -Prof Komann, of Basle . 

Cambridge —Dr Peile, Vice-Chaintella e 


Oe 
. Onthe evening of this daf there Will be a dramatic 
performance by the students’ of the College, the piece 


eselected bging Brinslqy Sheridan's fomedy, “ The Rivals ” 
~ In the afternoon there will bea garden party at the Royal 


Hospetgl, Kilmainkam, given by the Right Hon the 
Commande: of eth®, Forces 4n Lelggd and Lady 

Wolseley e** | .. * 
The ceremonies will Be $rought te a close om Enday 
Ng. 1183, voL 4b a 
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on which day the following havp been @skef to address e 
the College students Profs Waldeyer, Berlin, F. 
Blass, Kiel, A Vángbéry, Buda-Pesth, F Max Muller, « 
Oxford , L Greg, Rome. B J Stockvis, Amster- 
dam, Léon Say,"Pans, and General F A Walker, 
Massachusetts Thee Athletic Union will hold their 
annual sports yn the College Park afd the Univessity 
ball will be give in the afternoon apd gvening of this 
day e 
On Saturday, July 9, the Royal Society of Antiquaries 
of Ireland have oiganized an excufsion to Kelts, the 
many objects of great antiquarian interest gf which can 
easily be inspected within the limits ef a short day from 
Dublin, the excursionists will leave the Great Northern 
Railway Station at 9*o'clock a m , and return by the train 
reaching Dublin by 5 30 

Every informauon can be obtained on writing to the 
Hon Secretaries of the Tercentenary Committee, Trinity 
College, Dublin 





EXHIBITION AT NURNBERG BY «HE ° 
GERMAN MATHEMATICAL ASSOCIATION 


T 


HE following prospectus will show the Scope and 
object of this Exhibition. — 


Deutsche Mathematiker - Vereinigung 


Munchen, Maz 1892 
From September 12 to 18, 1892, the meetings of the 
* Deutsche Mathematiker Vereinigung" and of the *' Gesell- 
schaft deutscher Naturforscher und Aerzte” will be held at 
Nurnberg 
At the proposition of the ** Mathematiker-Veremigung" the 
arrangement fof an exhibition of models, drawings, apparatus, 


and instruments used ın pure and applfd mathematics is pro... 


posed The project ha» secured the support of the Royal 
Bavarian Government 

The undertaking already enjoys the co-operation of a number 
of competent nfen of science, of several mathemaucal institutes 
of our colleges, besides that of various prominent publishers and 
welllnown technical establishments, and thus we may hope 
that the exhibiuon will answer the expectations of its founders, 
MUS 

lo open to wider spheres¢the various auxiliaries used 1n thè 
instruction and investigation of both pure and applied mathe- 
matics in the shape of models, apparatus, and instrumefts and 
to forward the interests of this kind of scientific work 

At the request of the cbmmittee of the Mathematiker- 
Vereinigung | have the honous to invite you to participate in 
the exaibition, and to recommend to your special attention 
the following directions — : 

I Die mathepatische Ausstellung gelegentMch der Ver- 
sammlungen der “ Deutschen M@hematiger- Vqreinigung " und 
der ''Gesellschaft deutscher Naturforscher und Aerzteg in 
Nunberg will last from September 10 to 18, 1892 It com- 
piuses mathematical models, drawings, apparatus, and instru- 
ments serving both for teaching and research in pure and 
applied mathematics ! e 

Il The local committef of*the Gesellschaft deutscher Natur- 
forsaher nd Aergte resp the direction of the Bayerische 
Gewtrb museum attends go the gratuitous granting of space 
required by the exhibitors 

lll The. Deutsche Mathematiker-Vereimgung fakes charge 
of all furniture, tables, scieensg &c , attends to the'opening and 
paching, also lor supervision and care during the exhibition and 

. 


. 

lIn wha3f belongs to the applications, we include only those having 
prfhcipally a reacheusatical int@est Concerning th? experimental part of 
physics $nd those instruments, &c , which are of more Tractical use, it 
should be mentioned that all those mcre practical thagi theoretical relations 
Will be displayed in a second exhibition, separate from ours, which cpm- 
piires hkewise the other brafiches of natural plulosophy and the medicine 

‘That exbibition, entitled ‘ Fachtechnische Ausstellung," under the 
authority o@the ‘Gesellschaft deutscher Nhturforscher und Aerzte” is 
arrafiged by the * Bayer schen Gewerbemuseuif in Wurnberg," under the 
direction ot Mr Ẹh von kramer, who has@issued special programmes for 
that exhibition, and fjum Whom further inlormation may be obtained 
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Yor the insurance agfinst frel But assumes no responsibility 
either for damage or for lok of articles 

* IV Those who desire to exhibit under closed cases must do 
so at their own expense e M 

V The charge of transport (to Nurnberg) and, if desired, 
the wsurance o transport 1s at the expense of the exhibitor 
In what refers to the*eturn transport, by the courtesy of the 
directors of the Bayarian and the other mam ines of German 
railways free transport 1s gugranteed for all unsold objects of the 
exhibition All expense of home-transport beyond this border 
1s at the expense of the exhibitor 

VI An explanatory detailed catalogue of the mathematical 
exhibition 1s to lŒ issued 

The first part will cenfist of essays, having reference to prob- 
lems, results, afld methods of geometrical representation 

The second part of an enumeration of all articles exhibited 
ın connection with detailed theoretical descriptions Here, 1f 
desired, the prices may be added This part of the catalogue 
will be fully illustrated to give a vivid impression of the exhibited 
articles We respectfully request all institutes, publishers, &c , 
to forward woqdcuts, clichés, &c, which may be inserted in 
the text. 

An appendix to the catalogue will be published, including all 
advertisements which may hereafter serve as a,directory for all 

ose interested 1 

VIL. As far as possible all technical explanations of the 
articles will be undertaken by the committee 

VIIT The committee will attend to all sales and buyings 
{which are in view by various mathematical institutes of our 
Hochschulen) and give all desired information 

Durmg the exhibition the sold articles must not be removed 
from the exhibition rooms, except with special permission of the 
committee 

IX The intention to paiticipate in the exhibition may be 
given by the use of the ‘‘ Exhibition Announcement” until 
july: Address Herrn Prof Dr Walther Dyck, Munchen, 
Füldegardstrasse 14 

At the same time all papers and scientific notices for the 
catalogue respecting wogdcuts and c/ze%és for illustration must 
Ue sent to the same address ? 

The editors reserve the right of all abbreviation and change in 
the notes of Part 2 of the catalogue that the uniformity may 
require š 

X All articles proposed for exhibition must be forwarded 
from September r to 7, under the address — Mathematische 
Ausstelluug in Nurnberg (Bayern) zu Handen der Herren 
Danler and Co 

*'The return of all articles will ge effected within two weeks 
after the close of the exhibition under the conditions fixed 
above @No V.) 

XI. For nearer information in respect to the intentions and 

the extent of the exhibition we anmex a preliminary classification 


of the articles. Ps 


. 


1. Geometry. Theory of Functions sf 


Models emptoyef in elementary teaching of geometry (solid 
geometry, trigogometry, descmptive geometry 

P@lyhedra ista of surfaces and spaces in polygons 
respecting polyhedra 

Plane curves 7 

Curves in space Developable surfaces 

Surfaces of the sgcond order. 


Higher algebraic surfaces +e 

Transcendental surfaces * 4 

Models illustrating geometry of cgmplex&, $ . 
35 i curvature of surfaces ~. a 
35 $ o» theory of functions i 


» ’ analysis syus 


. 
2 Arithmetic, Algebra, Integral Caleulus* .* 


Slide rules . > . 
Instruments fer solving equations and for constriction of 
fapctional relations * 


Calculating machines 


. 
1 The fees for insertion in the appendix are 30 Reichsmark for the whole 
page (great 8°), 18 R M ‘for $ page, ro R-M for} page; R -M for} 
e e e 


age . 
? All advertisements for the €i ppendix and payments fag same must not be 
deferred later than August r, to the same address, Prof Dyck 


e 
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e Curvometers, planimeters, integrating machines, instruments 
for solving differential equations, * i 


3 Mechanics 


Models employed ın elementary teaching © 
eKinematics Machines for description and. transfor mation of 
curves and surfaces — Pantographs, perspectographs 

Apparatus for demonstration of mechanical principles » 

Equilibrium and motion of a point 

Poinsot motion of a rigid body, precession, nutation, 
dynamical tops, gyroscopes 

Models and articles showing the effect of stress flexion and 
torsion of solids 

Elastic properties of solids (especially of ci ystals) 

Hydrodynamics 2 

Geometrical representations and mechanical apparatus illus- 
trating physical phenomena (for ex vibrations, wave-motion, 
propagation of sound and light Thermodynamic and electro- 
dynamic phenomena) 

XII It 1s understood that the exhibitors declare their 
willingness to submit to the present rules and further dispositions 
ordered by the committee for the interest of the exhibition 

For all further information please addiess the undersigned 
delegate of the committee 


Mathemgtical Phystcse 


Prof Dr WALTHER Dycr, 
Munchen, Hildegardestrasse 14, 


For the purpose of collecting and forwarding objects of 
interest, a Committee bas been formed consisting of Lord 
Kelvin (Chairman), Lord Rayleigh, Profs Sylvester, O J. 
Lodge, G F Fitzgerald, W G Adams, Sir R Bal, A A 
Common Secretaries A G. Greenhill, O Henrici 

The Secretaries will forward prospectuses and forms of 
application to intending exhibitors, and will take charge 
of objects at the Central Institution, Exhibition. Road, 
South Kensington, S W , and forward the objects at the 
proper time to Nurnberg, unless forwarded direct by 
the exhibitors. 





THE KEKULÉ FESTIVAL AT BONN 


ON June r a remarkable demonstration took place at 

the University of Bonn The occasion was the 
twenty-fifth anniversary of the call of August Kekule to 
the Professorship of Chemistry at that University The 
details, which we have taken chiefly from the Kolnzsche 
Zeitung, will be of interest to the student of chemistry, 
and probably of value to the future historian of the 
Science 

The ceremony began in the morning with an enthusi- 
astic ovation on the part of the students The chemical 
theatre was decorated with plants, én the blackboard 
figured the benzene hexagon, made up with garlands of 
flowers, in the midst of which appeared the I&tters A K. 
asa monogram of roses At the usual lecture hour Prof 
Ktkulé entered, and was greeted with great enthusiasm 
One of the chemical students, Alfred Helle, delivered a 
graceful addfess, in paper ke congratulated his fellows 
on being privileged to at th@ feet of the greatest of 
living chemists, ending by calling for three cheers for the 
Professor, in which the audience heartily jomed . 

Prof. Kekulé then addressed the students, detailing with 
characteristic humaqur some passages in higlife He was, 
he said, a pupil at the Darmstadt Gymnasium,* where he 
fhiefly devoted himself jb mathemetics Heevas destiel 7 
by his father for the profession of architect, and some 
houses still existed in Darmstadt, the plans of which he 
had drawn when*& youth atthe Gymnasium At Giessen, 
where he went to study arghitectur®, he attended Liebig'e 
lectur&s, whereby he Was enticed to dhemistry But his 
relations would not at first hear, of, hfs, chaggingelfis pro- 
fession, and h€ was given half a year’s gracego think over 
it* Ha spent this &ime &t the Polytechnacunt, at Darm- 

. 
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stadt; from which circumstance arose the myth, affirmed 
by Kolbe, that he was a “ Realschuler," and not, as was 
really the case, a “ Gymnasiast" Hus first teacher in 
s hemistry af Darmstadt was Moldenhauer, the inventor 
of lucifer matches* His leisure time was spent in model- 
ling in plaster and at the lathe He was then permitted 
to return to Giessen — * I attended,” he said, “ the lectures, 
first of Will and then of Liebig Liebig was at work ona 
new edition of his * Letters on Chemistry, for which many 
experiments had to be carried on I had to make 
estimations of ash of albumen, to investigate gluten 
in plants, &c The names of the young chemists 
who helped Liebig were mentioned in the book, among 
them mine. *The proposal was then made to me, Just at 
the time when Liebig intended to make me his assistant, 
that I should go for a year abroad, either to Berlin, which 
at that time was to Giessen a"foreign land, or to Paris 
“Go, said Liebig, ‘to Paris there your views will be 
widened, you will learn a new language, you will get 
acquainted with the life of a great city , but you will not 
learn chemistry there’ In that, however, Liebig was 
wrong I attended lectures by Fremy, Wurtz, Pouillet, 
Regnault, by Marchandis on physiology, and by Payen 
on technology One day, as I was sauntering along the 
streets, my eyes encountered a large poster with the 
words ‘Lecons de philosophie chimique, par Charles 
Gerhardt, ex-Professeur de Montpellier’ Gerhardt had 
resigned his Professorship at Montpellier, and was teach- 
ing philosophy and chemistry as frzvatdocent m Paris 
That attracted me, and I entered my name on the list 
Some days later I received a card from Gerhardt , he had 
seen my name in Liebig's ‘Letters on Chemistry On my 
caling upon him he received me with. great kindness, 
and made me the offer, which I could not accept, that I 
should become his assistant My visit took place at 
noon, and I did not leave his house till midnight, after 
along talk on chemistry These discussions continued 
between us at least twice a week, for over a year Then 
l received an offer of the post of assistant to Von Plantu, 
at the Castle of Reichenau, near Chur, which I accepted, 
contrary to Liebig’s wish, who recommended me as 
assistant to Fehling at Stuttgart So I went to Switzer- 
land, where I had leisure to digest what I had learnt in 
Paris during my intercourse with Gerhardt Then I re- 
ceived an invitation from Stenhouse, in London, to become 
his assistant, an invitation I was loth to accept, since I re- 
garded him, if I may be allowed the expression, as a 
*Schmierchemiker ” By chance, however, Bunsen came to 
Chur on a visit to his brother-in-law, at whose house I first 
met him I consulted Bunsen as to Stenhouse's offer, and 
he advised me by @ll means to acceptit I should learn 
a new language, but @ should not learn chemistry So I 
came to London, where as Stenhouse’s assistant I did 
not profit much By means of a frend, however, I be- 
*ame acquainted with Wilhamson The Jatter had Just 
published his ether theory, and was at work on the poly- 
basic acids (in particular on the action of PC]; on H,SO,) 
Chemistry was at one gf 1ts Nrning-points The theory 
of polybasy: radicals was being evolved with Williamson 
ewas also assgciated Odhng Williamson insisted on plain 
sfmple formule without commas, without the buckles of 
Kolbe, or thee brackets *bf Gerhardt — Itewas a capital 
schogl to encourage independent fhoffght The wish ws 


o- ""empressed that I shod stay 1 England and become 


technologist, but I was too muclf attached to home I 
wished to teach in a German University But where? 
In order to get'acquainted with the,circemstances at the 
Several Universities, la became a tra¥elling student In 
this capacity I came, among @ther Universities, tq Bonn 
Here ere was nowhemist of eminence, and hence there 
were no profpecte Nowhere diel thereegem so much 
promise aad sp great a Siture"as at Heidelberg I could 
ask no help of Buren “I can do ‘hothing for fau; he" 
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but more I cannot promise’ H fied tp a small private 
laboratory ın the principal-street in Heidelberg at the, 
house of a corn PE Gross by name—a single room 
with an adjoinmngé&itchen I took a few pupils, among 
whom was Baeyer (In our httle kitchen I finished my 
work on fulminate of silver, while Baeyen carried ogit*his 
researches, Whgch subsequently becafne famous, on 
cacodyl That the walls were cogted thick with arsenious 
acid, and that silver fulmmate 1s explosive, we took no 
thought about After two years andea half I reeeived a 
call to Ghent as ordinary professor There I stayed nine 
years, and had to lecture in French , Wit? me to Ghent 
came Baeyer Through the kindness*of the then Prime 
Minister of Belgium, Rogier, I obtained the means to 
establish a small laboratory I had there with mea number 
chiefly of more advanced students, among whom I may 
name Baeyer, Hubner, Ladenburg, Wichelhaus, Linne- 
mann, Radzzewski and Meyer There was not so much 
a systematic course of instruction as a free and pleasant 
academic intercourse After nine years’ work, I received 
the call to Bonn” With some account of his work in 
Bonn, and withea reference to the great attention he had 
always received from his pupils, Prof Kekulé concluded 
his address The enthusiasm ıt occasioned, says the 
Kolmsche Zeitung, baffled description 

The Professor then received the congratulations of 
his personal staff, as well as those of the University 
officials, among whom were the Rector Prof Strasburger, 
the Curator Dr Gandtner, and the Dean of the Philo- 
sophical Faculty Prof. Schluter In the evening the 
Bonn students honoured him with a torchlight procession, 
it bemg the third time the Professor had received this, 
the most conspicuous honour which is bestowed by 
German students The first occasion was in 1875, when 
he declined the Professorship at Munich The second 
was in 1878, when he was Rect& of the University, 
held to commemorate the restoration of unity among 
the students after a long period of disunion Among the 
torch-bearers on that occasion was the present Emperor 
of Germany* 

In addressing the students, Prof Kekulé reminded 
them of the previous occasions on which they had 
honoured him in like manner, and impressed on them the 
necessity of guarding and, fostering the unity they had 
attained Thus ended an impressive and memorable . 
incident in the history of chemical science ° 

J E MARSH 





THE TRUE BASIS OF ANTHROPOLOGY 


e 

TEHE Nesto of American philologists, *and at the 

same time the indefatigable Ulysses of compara- 
tive philology in that country, Mr Horatio Hale, has4ust 
published in the Transactions of the Royal Society of 
Canada, an important essay on “ Language as a Test of 
Mental Capacity,” bemg an attempt to demonstrate the 
true basis of anthropolegy His first important contri- 
butqn tð the scignce of language dates back as far as 
1838242, wherf he acted, as ethnographer to the United 
Statas Exploring Expedition, and published the results of 
his observations in a valuable and now véry scarce 
volume, “ Efhnography an@ Philology” He has since 
left, the JJnited States and settled in Canada All his 
contrfbutigns to American ethnology and philology have 
been distinguished byetheir originality, accuracy, and 
trustwofthiness Every one of them marks a substantial 
additioff to our knowledge, and, in spite of the hackneyed. 
disapproval with whith reviewers receive reprints of 
essays publisifed in periodicals, ıt 1$ much to be regretted 
a essays have never been published in a collected 
orm e . 
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Mr Horafio Hele’s objéct 1n the essay before us 1s to 
show that language separktes man from all other animals 


* by a line as fistinct as that which separates a tree from a 


stone, or a stone from,a star 

“A treatise,” he writes, “ which shuld undertake to 
shpw how inanimate matter becamg a plant or an animal, 
wouhi, of course, Possess great interest for biologists, but 
it would not be accepted by them as a treatise on biology 
In hike manner a work displaying the anatomy of man in 
comparison with that of other animals cannot but be of 
great Value, and a f&eatise showing how the human frame 
was probably developed from that of a lower animal must 
be of extreme integ@st , but these would be works, not of 
anthropology, but of physiology or biology Anthropo- 
logy begins where mere brute life gives way to something 
widely different and indefinitely higher Ít begins with 
that endowment which characterizes man, and distin- 
guishes him from all other creatures The real basis of 
the science of anthropology 1s found ın articulate speech, 
with all that ıt indicates and embodies” He does not 
hesitate to maintain that solely by their languages can 
the tribes of men be scientifically classified, then affilia- 


e tions disgpvered, and their mental qualities discerned 


These premises, he says, compel us to the logical con- 
clusion that linguistic anthropology 1s the only * Science 
of Man ” 

These words explam at once the whole characte: of 
this important essay Mr Horatio Hale is a great ad- 
mirer of Darwin, but not of the Darwimians He con- 
trasts Darwin's discernment of the value of language 
with the blindness of his followers, who are physiologists 
and nothing else Why anthropology has of late been 
swamped by physiology, Mr Horatio Hale explains by 
the fact that the pursuit of the latter science is so infi- 
nitely theeasier “ To measure human bodies and human 
bones, to compute the comparative numbtr of blue eyes 
sand black eyes in arfy community, to determme whether 
the section of a human hair ıs circular, or oval, or 
oblong, to study and compare the habits of various tribes 
of man, as we would study and compare the habits of 
beavers and bees, these are tasks which are compara- 
tively simple But the patient toil and protracted mental 
exertion required to penetrate into the mysteries of a 
strange language, and to acquire a knowledge profound 
‘enough to afford the means of determinmg the intel- 
lectual endowments of the people who speak 1t, are such 
as vety few men of science have been willing to undergo ” 
Mr Horatio Hale has a tight to speak with authority on 
this point, for, besides havigg studied the several lan- 
guages of North America® of Australia and Polynesia, 
no one has more carefully measured skulls, registered 
eyes, measured fair, and collected antiquities and curio- 
sities of all kinds than hghas done during his long and 
bugy hfe fis knéwledge of the customs of uncivilized 
races 1s very considerable No one knows the Indian 
tribes and likewise the Australians better than he does,and 
he ıs ın consequence very severe on mere theorizers who 
imagine they hgve proved how the primitive hordes of 
human beings, after herding tog®&ther like cattle, emerged 
slowly through wife-capture, mothergight, fathersight, 
endogamy, exogamy, totemisen, fetichism, gnd_ clan 
systems, jo what may be called a social status$ He 
holds with Darwin that man was from the ‘beginning a 
pairing animal, and that thé peculiar usageseof barbarous 
tribes are simply the efforts of men, pressed down by 
hard conditions, below the natural stage, to Heep them- 
selves from sifking lower He givesa most grafhic 
description ofghanges of civilization produced by change 
of surroundings in the case of the savage Athapascans, 
and their descendants, the quick-witted and inventive 
Navajos He holds* that the mhabitanfs of Australia 
were originally Ditvidians, and that their socia? and 
hnguistic deterioratio$ 1s due to the miserable character 
of the island ın which they had takeh, refuge, possibly, 
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from the Aryans, when pressing upon the aboriginal in- 
habitants of the Dekhan He pomts but a few gram- 
matical terminations ın the Dravidian languages which 
show some similarity to the teyminations ef Australian 
dialects The dative, for instance, qs formed in the 
Dravidian Tulu by Zz, and in the Lake Macquarie and 
*Wiradhurei dialects of Austraha by £o — In both families 
the £ of žų and £e 1s liable to be changed into g The 
plural suffix in Tamil 15 gal, ın Wiradhurei galan Thus 
in Tamil maram, tree, forms the nom plur marangai, the 
dat plur marangaluk ku, while in Wiradhurei, Jagaz, 
shell, appears in the nom plu as dagazgalam, ın the 
dat plur as éaga:galan-gu. On this point, however, Mr 
Horatio Hale ought to produce fuller evidence, particu- 
laily from numerals, and the common household words 
of uncivilized tribes The pronouns show many coinci- 
dences with Dravidian and Australian languages No 
one ıs better qualified for that task than he is, for we 
really owe to him the first trustworthy information about 
the Australian dialects He consideis all the dialects 
spoken in Australia as varieties of one original speech, 
and he has proved their wonderful structure by several 
specimens contained in his first book, published nearly 
fifty years ago, and again in this last essay of his 
There is no doubt that this essay will provoke much 
opposition, but no one can read it without deriving most 
valuable information from it, and without being im- 
pressed with the singularly clear and  unbiassed judg- 
ment ofthe author tis to be hoped that 1f there is 
any controversy it may be carried on in the same 
scientific and thoroughly gentlemanhke tone 1n which Mr 
Horatio Hale deals with those whom he has to reprove 
Thus, when Prof Whitney, a fertile writer on linguistic 
science 1n Ámerica, commits himself to the statement that 
the Dravidian languages have *a general agglutinative 
structure wzth prepxes only, Mr Horatio Hale good- 
naturedly remarks, “ this 1s doubtless a misprint for zz 
suffices only” And when Prof Gerland, in his con- 
tinuation of Wauitz's invaluable work ‘ Die Anthiopologie 
der Naturvolker,’ refers to Mr Horatio Hale as describing 
the hair of the Austrahans as /ong, fine, and woolly, he 
points out that he, on the contrary, described their hair 
as neither woolly, lke that of the Africans and 
Melanesians , nor frizzled, like that of the Feejeeans , nor 
coarse, stiff, and curling, as with the Malays , but as long, 
fine, and wavy, like that of Europeans He naturally 
protests against Prof Friedrich. Muller charging him 
with having committed such a blunder, which, as he re- 
marks, would be as bad as if he had described the 
Eskimos as having black skins But there 1s not a single 
offensive expression in the whole of his essay, 
though the opportunities would have been many for 
adopting the style of hitting indienne above and 
below the belt Though he differs from Prof Whitney, 
he evidently ranks him very high, and as second only to 
‘that emment Sanskrit scholar, Sir Monier Monier- 
Williams ” , 
H 
LEWIS WORRIS RUTHERFURD. . 
N Mav 30 last there passed away from us one whose 
è name was fapılıar to many, and whe was respected 
and beloved by all who were fortunate enowgh tg have 
fade his acquaintangt By thetleath of Rewis M 
Rutherfurd, who died at the age of seventy-six, at his estate 
in Tranquillity, New Jersey,astronomical science especially 
suffers, for he vagone of the pioneers of astronomical 
photography and spectroscopy, &nd the nstroducer af 
manyeof the practicaé mefhods whichehave opened to us 
such a vast field of research , , * hd 
Born at MfÉrnsapif, New Jemey, “on fovember 25, 
1816, be first devgted Mimsq@f «o the study bf law, but 
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he soon thought fit to leave this profession, and being 
welleequipped with the necessary private resources, he 
commenced in the year 1848 to erect an observatory in 
the city of Néw York at nsown residence On its com- 
pletion, 1t was furnfshed with an 113-1nch refractor, which 
he had made under his own personal direction by Fitze 
and a transit instrument 

The first work he set himself to do related to the spectra 
of the stars As soon as Kirchhoff's discovery was an- 
nounced, Donati, at Florence, in 1860, made the first 
efforts in this direction , this was followed by other ob- 
servers, among whom was Rutherfurd In 1863 he pub- 
lished his first paper on the spectra of the celestial bodies, 
and indicated®that the various stellar spectra which he 
had then observed were susceptible of being arranged 
in different groups His paper, which was published in 
Stlleman’s Fournal, vol. xxxv°p 71, contained the fol- 
lowing extract with reference to this classification — 
“The stat spectra present such varieties that it 15 difficult 
to point out any mode of classification For the present, 
I divide them into three groups First, those having 
many lines and bands, and mostly resembling the 
sun, viz Capella, 8 Geminorum, a Orionis, &¢ These 
are all reddish or golden stars The second group, of 
which Sirius 18 the type, presents spectra wholly unlike 
that of the sun, and are white stars The third group, 
comprising a Virginis, Rigil, &c , are also white stars, but 
show no lines, perhaps they contain no mineral sub- 
stance, or are incandescent without flame ” 

Turning his attention to object-glasses for visual and 
photographic purposes, he described in 1865 a new form 
which he had specially designed for the latter This, 
needless to say, brought about a great revolution in the 
processes employed The history of his early attempts 
to produce photographically corrected object-glasses, and 
the wonderfully sharp and beautiful photographs of the 
moon which he finally obtained, will always be marked as 
an important era in the application of the camera to the 
equatorial telescope The photographs taken at the pre- 
sent day, even although they are produced with larger 
lenses and with a more perfect knowledge of photographic 
processes, and with the advantages afforded by dry plates, 
excel only in a trifling degree those taken with the small 
Rutherfurd equatorial 

Another important piece of work, which occupied him 
some considerable time, was the mapping, by means of 
the photographic process, of star clusters and star groups 
His ingenuity in devising and constructing accurate 
micrometers for measuring the impressions of the star 
clusters opened out a new method ‘by which the proper 
motion of the starsecould be photographically determined, 
and even their parallgxes, eliminating entirely the errors 
of observers 

It was absolutely essential, as he knew, in order 
tô obtain a perfect method of measurement of the 
photographs, to attain the utmost perfection in the 
cutting of the threads of the micrometer, screw, and 
some idea of the care which h& bestowed on them may be 
gathered frpm the fact that he téok three years to makea 
single screw | In order to test its gfielity, it. struck him 
tiat it would ‘be a happy thought to see if it would enable 
him to rule a grating Ie accordingly setethe apparatus 
up in,his bedroom, and by means of arfautomatic arrangé- 


* ament kept x going all night, as at that time the locaj 


e the year 1868 


L 


vibrations were fewest The resuft was that he was able 
tp make the most perfect gratings known, which are 
only now surpa$sed by those of Roplang, who followed 
jn hus wake ° * 

The photographic correcto, wkich consisted ¿of an 
additiegal lens to be applied to visual object-glasses, to 
render them fit fosphdtogtapInc use, was algo due to his 
exceptionaé riechanica ability and “was brought out a 

e . 


Owing to*fafféng health he Was at last obliged to five 
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up all idea of making observatfons, sohe resigned hım- * 
self to a thorough supervision offthe great number of 
measurements of the photographs of the stafclustersthat * 
by this time had vgry considera'lysaccumulated 

In the year 1884, Columbia College, New York, was 
the recipient of aM his astronomical instruments, 
apparatus, ang completed measures "l&is only a*fort- 
night ago when Å notice of the measures ef the Pleiades, 
which were prosecuted by Mr Jac®by, under the direction 
of Prof Rees, was made in these columns, and 1t will not 
belong before several other cluster? will be puBlished. 

In this brief notice we have only referred) to some of 
the more salient points with whieh he enriched the 
domain of astronomical science , and his was no mean 
spirit striving to confine to lys own use the various 
methods of work and improvements he introduced. he 
scattered his gratings with a lavish hand among all who 
were likely to make any use of them, ana his greatest 
delight was to help others occupied in researches kindred 
to his own ° 





. NOTES 


. 

SIR ARCHIBALD GEIKIE has been appointed by the Council 
of the Royal Society to be one of the Governors of Harrow 
School 

li was with deep regret that we saw the announcement in 
Monday's Zz#es of the death of Admiral Mouchez, the Director 
of the Paris Observatory In him France has lost one of her 
most active men of science, whose place it will be no easy task 
to fill 


AT St John’s College, Cambridge, on July 9, at 230 p m, 
there will be held a meeting of the General Committee that was 
formed for placifg a suitable memorial of the late Prof Adams 
in Westminster Abbey ‘This meeting%is specially called to, * 
consider a modification in the form of the memorial. The 
resolution, as passed in February, was to the effect that the 
memorial should ** consist of a bust with tablet and inscription," 
but as the Dean has been unable to sanction any site 1n that part 
of the Abbey in which it was first proposed to be placed, 
but has offered an excellent position for a medallion, near the 
monument of Newton and the,grave of Sir John Herschel, and 
close to the memorials of Darwin and Joule, the Execuuve Com- 
mittee recommend that this ohe: be accepted, and that théfterms 
of the former resolution be altered to ** lhat the memorial consist 
of a medallion and inscription. 


Tue Botanische Zetung publishes a programme of the 
International Botanical Congress to be held in Genoa On 
Sunday evening, September 4, there will be a reception of the 
foreign botanists present On ‘Luesday the Botsnical Institute. 
and Garden, presented to the Municipality of Genoa by Mr 
Thos Hanbury, will be formally opened On Saturday, Sep- 
tember 10, the Acclimatisauon Garden of Mr Hanbury at 
Mortola will be visited. Thg rest of the week will be occupied by 
scientific settings, receptions, and excursions. 


Dr? BENECKË, the Direcgor of the Experimental Statfon at 
Klated, Java, has offered a prize of 1000 marks for the best 
essay, founded on original observations and experiments in 
cultivation, onethe causes of the*red colour in the hbrovascular 
bundles of*Sorghewm, which accompanies the disease known as 
‘sereh ”  *A very similar disease has recently become very 
destructive to*the sugar-cane crop 1n Java 


In ouf account last week of the Ladies’ Coftver sazone of the 
Royal Society we stated that the lelephone Company's installa- 
tion was the means by which the mugic from the Paris opera 
was rendered audible This, as we have reason now to know, 
wag incorrect "The Post Office undertook the whole affair, no 

"company having anything at ail to do with it 
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Pror Bure G. WILDER MD, of Cornell University, 
sends us the followfhg rrection —In a circular, * American 
„Reports upon Anatomical Nomenclature,” issued last winter 
by Prof Wilder, as Secretary of the Committee of the Associa- 
tion of American Anatomlsts,1n the third pitagraph of the third 
page, the Chairman of the Commtitteg of the Anatomische 
Gesellechaft should b#Prof A von Kolliker, ang the Chairman 
of the American. division (appointed in 18918by the American 
Association for the Advancement of Science) of the International 
Committee on Biological Nomenclature should be Prof G L 
Goodale Prof Wilder desires to express his regret for the 
errors, due in tl one cgse to his own misapprehension, and in 
the other to a gericalfnistake 


UNDER the title of ‘ The Cambridge Natural History,” 
Messrs Macmillan and Co have in active preparation an ım- 
portant series of volumes on the Natural History of Vertebrate 
and Invertebrate Animals, edited, and for the most part written, 
by Cambridge men — While intended in the first instance for 
those who hafe not had any special scientific training, the 
volumes will, as far as possible, present the most modern results 
of scientific gesearch, "lhus the anatomical structure of each 
group, its development, paleontology, and geographical dıs- 
tribution, will be considered in conjunction with its external 
character Care will, however, be taken to avoid technical 
language as far as possible, anu to exclude abstruse details which 
would lead to confusion rather than to instruction The series 
will be under the general editorship of Mr. J W Clark, the 
University Registrar, and Mr S F Harmer, Superintendent 
of the Museum of Zoology The following writers are engaged 
upon the groups which precede their names —Mamnals, Mr 
J J Laster, Buds, Mr A H Evans, Reptiles and Amphibia, 
Dr Gadow, FR S , Fesh, Mr W Bateson, Afollusca, Mr 
A H Cooke, Polyzoa,Mr S F Harmer, Brachiopoda, Mr 
4e E Shipley , Zzsecés, Mr David Sharp, F RS , Myriapoda, 
Mr F G Sinclar , 4rachnoida, Mr C Warburton , Ct ustacea, 
Prof W F R Weldon, Calentenata, Mr S J Hickson, 
and Sponges, Dr W J Sollas Itis hoped tht some of the 
volumes which are already far advanced may appear in the 
course of next year — The series will be fully illustrated 


THE weather during the past week has been unsettled, but 
considerably warmei generally Towards the close of last week 
solar hglos were visible in the south, and a depression moved 
along our west coasts m a north-north-easterly direction, accom- 
panied by showers, while the daily temperatures reached upwards 
of 70° in the inland parts of England At the beginning of the 
present week, a still further increase of temperature occurted, 
the maxima egceedeng 80° in the midland and eastern parts of 
England, and fog became prevglent over the Channel and the 
southern parts of England The atmospheric conditions, which 
during the greater part of the period were cyclonic, with 
moderate or strong south-westerly winds, amounting to a strong 
gale from the westward 1n Caithness on Monday, subsequently 
became anticyclonidwith light north-eesterly and easterly winds 
over England , but on Tuesday evening a depression la*oveg the 
mouth bf the Channel, the conditigns rapidly" became fhore 
unsettled, and a very severe thunderstorm occurred on that 
night in London and the greater part of England, atcompanied 
by heavy ram The Weebly Weather Report fox the period 
ending the 25th instant shows that the rainfall exceeded the 
mean in nearly all districts, 1n the eastern and southern pars 
of England the excess was rather large But recfonigg from 
the beginning of tle year there was still a deficit in all districts, 
altHough the amount was tring in tlfe north east and north- 
west of England . * . 

A NEW meteorelogital journal, entitled Z544/5059A2; e, Shas 
recently appeared in Pans* It containseseveral® short original 
articles and miscellaneous notes collected by the director of a 
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private observatory, named Tour Saint-Jacques At present 


Shere 1s no such Journal published in Franc, excepting, the 
Annuaire of the Meteorological Suciety, containing the papers 
read by its members The current number (Ne 5) contams 


an article on the optical phenomena of theeatmosphere, by A™ 


Cornu, member of the Institute, and one on solar phenomena 
and terrestiial magnetism, by E Marchand, of the Lyons 
Observatory — It also gives a list of the principal meteordlogica) 
papers published .n recent serials 


A SERIES of severe earthquake shocks ıs reported from 
Guodolajara, Mexico The first shock was felt last Friday 
night, and lasted eighteen seconds Windows were broken and 
plastering cracked 1n numerous houses, and hundfeds of pamc- 
stricken people took refuge in the streets until daylight On 
Saturday a second shock occurred, wrecking a number of build- 
ings Several persons were seriously hurt, but in no case are 
their injuries expected to prove fatal Several other shocks 
have been felt since The volcano Colima is said to be ina 
state of much activity Great volumes of sulphur, smoke, and 
lava are issuing from the crater 


A PAPER setting forth a proposal for a national photographic 
record and survey, by Mr W J Harrison, was lately read 
before the Photographic Society of Great Britain, and has now 
been issued separately, Mr Hariison’s idea 15 that a pic- 
torial record of the present condition of the country should be 
secured by photography, the work being accomplished by 
professionals, individuals (amateurs), photographic societies, 
and agencies under the control of the Government In the 
course of the paper he gives an interesting account of the way 
in which the local photo survey of Warwickshire is being 
carried out 


ANTHROPOLOGISTS will read with interest some folk-songs 
and myths from Samoa, printed in the new number of the 
journal and Proceedings of the Royal Society of New South 
Wales (vol xa.) They are translated by the Rev G 
Pratt, and 1ntroductions and notes are provided by Dr John 
Fraser 


ProF F STARR will contribute to the July number of the 
Popular Science ifonthly an article on ** Anthropological Work 
in America ” It will be accompanied by portraits of seventeen 
American anthopologists According to Sceence, the article 
shows that “f both in quality and amount, the work of Americans 
1n this field compares favourably with that of Europeans ” 

. 


A SocrEgTY which may have oppoitunities of doing much 
valuable work has been formed in Wellingfon, New Zealand 
It is called the Polynesian Society,® “Polynesia” being 
intended to include Australia, New Zealand, “Melanesia, 
Micronesia, and Malaysia, as well as Polynesia proper Thee 
President 1s Mr H G Seth Smith, chief judge of the native 
land court, whjle the Queen cf Hawan 1s patron We have 
Just received the first number ofthe Sqpiety’s Journal, m which 
there are papers on the races of the Philippines, gy Elsdon 
Best, Maori deities, bY W I Qudgeon, the Tahyian “Hym 
of Creation,” by S P Smith, Futupa, or Horne Island, an 
its, peopie, by S "P Sgithe Porynesian causativés, by E T, 
and the Polynesian bow, by E Tregear —Thereis alo a Paper 
giving the genealogy of one of the chi&ftainesses of Rarotonga, 
by a native of Rarotonga Th® original was written in 1857, | 
and is printed in the Journal, ‘with a translatio by Mr Henry 
Nicholas, and notes bythe editors Thg editors aregpf opinion 
that the, paper “‘appaigntly “supports bygdirect traditional 
testimony the theory propounded b Hale and Gubsegaently 
advocated by Forfiander, dt thë occupstion of hE Group 
hy fhe Polynesian raceyand & thegr later migratapn eastward to 


Sathog &nd the Society Group e P A 
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THE facility with Which enlargements can now be produced, 
and the introductéon of good commercial bromide paper, to say” 
nothtng of the artistic effects of the results, have all tended to 
increase the popularity of the practice of enlarging When 
wn amateur was fognerly in need of moderate-sized pictures, 
he was compelled more or less to use a large camera, but now 
the inclination is to employ small cameras and therefore smafl 
plates, «ind to subsequently adopt the enlarging process to give 
him the required size picture A very useful and handy httle 
book treating of this process, written by Mr John A Hodges, 
has lately been issued by Messis Iliffe and Son, and contains 
much practical mformation for working either by artificial light 
or daylight Methods of constructing cameras suitable for this 
work, lanterns, and various accessories, are all very well described 
and illustrated, and if carefully followed out will render many an 
amateur independent of the instrugnent make: In the section 
relating to the chemical manipulations there are also some use- 
ful hints which will save a beginner much annoyance and help 
him to produce satisfactory results 


OBERLIN COLLEGE, Ohio, 1s issuing a series of Bulletins 
giving the results of special work done in its museum and 
laboratories Two have now been published, the first being a pre- 
liminary hist of the flowering and fern plants of Lorain County 
The second, which we have just received, contains a descrip- 
tive list of the fishes of Lorain County, and has been prepared 
by Mr L M McCormick. 


ACCORDING to the Pioneer Mai of June 8, the residents of 
Howrah have been finding lately that jackals are animals of 
anything but an attractive temper In some cases they have 
come right up to the bungalows in search of prey A httle 
girl, aged about five years, was playing in a verandah, when a 
jackal suddenly rushed on her, and was dragging hei away, when 
she was rescued She was severely bitten Three natives, 
while walking along Kooroot Road, weie attacked by a jackal, 
which was only diiven off after a stubborn fight, and a tale 
1s told of two women, while standing near a tank, being at- 
tacked and bitten So serious has the state of matters become, 
that the public propose to submit a memorial to the district 


magistrate praying for the adoption of measures for the destiuc- 
tion of these pests 


REFERRING to Malta's spring visitors, the Mediterranean 
Naturahst for June says that during the preceding month the 
valleys and gorges were alive with orioles, warblers, rollers, 
and bee-eaters In the rich crimson clover enormous numbers 
of quails found shelter durmg their*soJourn ex route for the 
Continent, while the branches and foliage of the carob, the 


prickly pear, and the range trees were thronged with harniers 
and larks e 


* Mr F TURNER contributes to the April number of the 
Agriceltural Gazette of New South Wales a paper on the carob 
bean tree as one of the commercial plants suitable for cultivation 
im New South Wales ghe Agtgultural Department distributed 
a quantity of seed last year, and some healthy young plants 
MI from Qus seed are now,growing"in several parts of the 
colony Mr Turner expects that when the tree becomes better 
known to. cultfvators 1t Bh be extenaively grown to piovide fgod 
for Rock, more especially during adyerse seasons The carob can 
not only betramed intó*a very ornamental shade tree, but may 
be planted as a wind-break td? more ténder vegetation He 
* advises all who* cultivate it to keep bees, V only a single hive 


e 18 astogishing, he sgys, how many ffbwers :hese industrious 


insects will visit wy the course®of agday, and be the agency 
wherely they are feftlued, 


SOME tyfe ago à supr Schoch yas astablisited in connection 
with the Stat? Univesity, Lincoln, Nebraska, and 8 ,we ve pi 
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judge from the first formal repog, “ately, submitted by Prof a 
Lloyd, ıt ıs likely to do much excellent Work The school 
opened on January 5 with twenty-five students eThese students, 
were mostly members of other classes 1g the chemical department 
ofthe Univeisity , he only preparation required for entrance 
being a clear conceptionsof the principles of elementary chemigry, 
such as may beobtained ın some of the figh schools of Neb- 
rasha Thecoursd'consisted of two lectures a week, given by Mr 
Lyon, with five hours of laboratory* work The lectures em- 
braced the following subjects (1) chemgtry of the sugars , (2) 
technology of beet-sugar manufacture , (3) culture of the sugar 
beet During the latter part of the winteri term? Prof DeWitt 
B Brace gave the class four lectures on thé” theory of light, deal- 
ing with (1) the wave theory of hght , (2) polarization of light, 
(3) rotation of the plane of polarization , (4) application of these 
principles to the polariscope and to the different forms of 
saccharimeters It 1s hoped that in the coming year the work 
may be greatly extended 


. 

A “Dictionnaire de Chimie industrielle” is being issued in 
parts, under the direction of A M Villon, by the ‘‘ Librairie 
Tignol" It givés an account of the applications 8f chemistry 
to metallurgy, agriculture, pharmacy, pyrotechnics, and the 
various arts and handicrafts 


Messrs LoNGMANS, GREEN, AND Co have issued a third 
edition, revised and enlarged, of Prof E A  Schafer's 
“ Essentials of Histology " The intention of the author 1s to 
supply students with directions for the microscopical examination 
of the tissues 


A WORK on the “ Migration of Birds," by Charles Dixon, 
will shortly be published by Messrs Chapman and Hali 


A PAPER up8n the oxtdation of nitrogen by means of electric 
sparks is contributed, by Dr V Lepel, to the current number * 
of the Annalen der Physik und Chemie It 1s well known that 
small quantities of nitric and nitrous acids and their ammonium 
salts are prodaced during the passage of ugh tension electrical 
discharges through moist atr. Dr V Lepel’s experiments have 
been conducted with the view of obtaining more precise infor- 
mation concerning the nature of the chemical reactions. which 
occur, and the experimental econditions most favourable for M- 
creasing the amount of combination The first action of the 
spark discharge appears to be the production of nitri. oxide, 
which 1s immediately conveyed by the oxygen present into 
nitrogen peroxide The later then reacts with the aqueous 
vapgur present, forming nitric acid and liberating nitric oxide in 
accordance with the well known equation 3NO, + H,O = 
2HNO, + NO, It has been found, however? that the con- 
tinued passage of sparks througl? the same quamtity of moist air 
does not result, as might at fitst sight be expected, in th® con- 
version of more and more of the atmospheric gases into oxidized 
products For the passage of sparks through the gaseous oaides of 
nitrogen first formed results in their decompogttion again into their 
elementary constituents “tf, lor instance, spark discharges are 
pas§ng atethe ate @f one per second, the whole of the gitrogen 
pergxide nsolecules have rot time to react with the water mole- 
cules to form nitric acid, before the passage of thé next spark, 
and hence some of them suger decomposition , indeed, it 1s 
probable that a number of the nitric oxide molecules first formed 
havé not ¢ven time to combine with oxygen to form the peroxide 
before the passage of the next discharge,ewhich brings about 
their dissociation, Hence it 15 that, in a closed space, a limit 1s 
soon 1&&ched beyond which there 1s no further increase in, the 
amount of nitric acid. "For this reason the yield. of nitric acid 
has, hitherto been very small Dr V? Lepel has made experi- 
ments, therefore; with a slowly moving * atnsphere, and under 
@fferent conditiogs of pressure, and with various types of spark 
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discharge, with the Sesuk that he has already increased the 
amount of combination to 10 per cent. of the total amount of 
air employed. The air is exposed under increased pressure to a 
series of parallel spark discharges in the samt tube. The change 
of atmosphere is not made continuously, but intermittently, and 
the gas are expelled from the discharge tube, into a large 
absorption vessel it which the products are absdkbed in a solution 
of water, or ofa caustic alkaft, Detailed accounts are given in the 
memoir of the efficacy gf the various forms of high tension 
discharge, and Dr. V. Lepel is now experimenting with the dis- 
charge from a TSpler inguence machine with sixty-six rotating 
plates. Of pawicular*interest are his remarks concerning the 
probable effect of the high voltage dischargts of which we have 
lately heard so much. He considers it not improbable that by 
their aid a new mode of producing nitric acid from the atmo- 

- spheric gases on the large scale may be introduced, rendering 

ms altogether independent of the natural nitrates as a source of 
nitric acid, —* 


THE additions to the Zoological Society's Gardens during the 
past week inglude two Macaque Monkeys ( Machcus cynomolgus) 
from North Borneo, presented by the Rev. Augustus D. 
Beaufort ; two Small Hill Mynahs (Gracula religiosa) from 
India, presented by Lieut..Col W. S. Hore; a Chough 

« (Pyrrhocorax graculus) from the Aran Islands, Galway, pre- 
sented by Miss Balfour; four Scemmerring’s Pheasants 
(Phasianus semmerringi ó § 9 9) from Japan, presented by 
Mr. Frank Walkinshaw; an Alsculapian Snake (Co/wóer 
asculapiz), a Vivacious Snake ( Zackymenis vivax) from Central 
Europe, presented by Mr. Alfred Scrivener; a Cayenne 

^ Lapwing (Fanellus cayennensis) from South America, two 
Axolotls (Siredon mexicanus) from Mexico, „purchased ; a 

. Ruddy-headed Goose (Sqrnicia rubidiceps $ ) from the Falkland 
Islands, received in exchange; a Burchell’s Zebra (Zguus 
Purchellità); a Thar (Capra jemiaica),. a Japanese Deer 


{Cervus sika), born in the Gardens. : 





Q UR ASTRONOMICAL COLUMN. 


VARIABLE NEBUL/E.— Mr. Bargard, in Astronomische Nach- 
richten, No. 3097, mentions the cases of two nebule which he 
suppose must be of a variable type. The first has a diameter 
of about 1', and appears rather like a comet, the brightness 
gradually increasing towards the cegtre, there being no nucleus. 
Its position for 1889:0 was R.A.egh. 56m. 17s., Declination 
+ 69° 30' 38". The other nebffla was discovered by him in 
1888, and was estimated to lie between magnitudes 9 and "ro, 
the stellar nucleus béing ofthe thirteenth magnitude, Subsequent 
observations made in 1891 showed that this nebula had become 
considerably fairer (1$ mag.), there being still a faint nucleus 
visible ; its diameter was estimated as V, while its position for 
15880 was R.A. oh. 37m. 5577s., Decl. ~ 8° 48' 6*5. 

“VARIATION OF LATITUDE. —Mr. Chandler, toward the latter 
‘end of last year, conjributed to the Astronomical Journal several 
articles on the variation of terrestrtal titudes, in which the fol- 
lowing points were brought out :—(1) This variation®is uly 
terrestrial, (2) The period of revolutjpn, from 1863 to 1888, of 
the pole of the earth’s figure round that of rotation afhd&ntgl to 
427 days in a* west to east direction. (3) About the, year 1730, 
the length of*this period was alittle over a year. (4) The 
velocity of rotation is slowly diminishing. In*the present 
number (267) of the same journal he brings together eyflenge +o 
establish some further conclusions at which he hæ arrived, 
basing them on a vefy considerable nufhber of serieseof gbserv&- 

“tions. The resultg may be briefly summarized as follows :—(a) 
: Abgut 1774 the rate of angular motion of the pole was à maxi- 
| witha daily rate of 17034, and sinte that period the de- 
: taken place at an accelerating rate. (9) IF 9 be the 
ar motiqn and T the interval in daysfrom September 







- 18, 1875, the angular velootty of the polar motiog may be put in 
the form MED . 
6 = of 852 — o''000009 8 T * o*'o00 006 009 132 T?, 
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f) The law of the periodic variation may we expressed as 
follows :— e. 
$ = pa ~ 0'22 cos [A + (? ~ TAR . 
where T is the time when the north pole of the earth's figures: 
passes the Greenwich meridian, 
e. E the number of completed revolutions between a given. 
date, 7, and the adopted epoch, a 
8 the daily angular motion, M 
9 the instantaneous value of the latitude of a place, 
$, the mean latitude, 
and A the longitude of the same place, 
the values of T and 6 being obtained from the equations— 
T = 1875 Sept. 18:5 + 422156 E + 1034 E? + ot 'o09 EX. 
p? 000067 E*, 


when P = 4231762 + 24-0953 la + 010274 E? + 0t'000268 E, 


(d) A sensibly constant angular distance between the poles of. 

figure and rotation during the last fifty years has been main: 
tained. 
_ (e) By a comparison of absolute and differential determina- 
tions the variation is entirely due to zenithal alterations, and not 
to a simultaneous variation of the zenith and the astronomical 
pole. 


COMPARATIVE SPECTRA oF HIGH AND Low SuN.—Mr. 
Edward Stanford has just published five plates, 163 x 19$ inches, 
in portfolio form, of Mr. McClean's beautiful comparative photo- 
graphic spectra of the high and low sun from H to A. The. 
collotype prints have been reproduced from the mounted photo- 
graphs by the Direct Photo-Engraving Company, and are 
enlarged about 84 times from the original negatives. Published 
simultaneously also are his comparative spectral photographs of 
the sun and metals, extending from above H to near D, The 
two series include the platinum and iron-copper groups. : 


THE CORONOIDAL DisCHARGES.— The discovery of the pre- 
sence and power of electricity is, comparatively speaking, very 
modern, and it is only now we are finding out the diversity of 
results it is capable of producing. The sun being our great 
source of heat and light, it is only natural that we- should | 
suspect him of having a greater quantity of this forni of energy 
in some way or the other, on a scale, of course, very much 
greater than ours. In a paper read before the National Academv 
of Sciences, Washington, and published in the fune number of 
the American Fournal of Science, Mr. M. I. Pupin describes 
a series of experiments that he has been carrying out with regard 
to electrical discharges through poor media, The apparatus: 
which he used is fully described, so we will only refer to the- 
plates which illustrate the points he wished to emphasize, . The 
ilustrations are from photographs of discharges taken under 
conditions under which the solar coronais observed, and suggest in 
a very striking manner the phenomena that are usually observed 
at these times. In one case, when the vacuum was very poor, 
the discharge started in the form of four- farge streamers, to- 
gether with large jets, their distribution ower the whole surface of 
the sphere being more or less uniform. The appearance of the 
sphere “reminded me very much of the granular structure of 
thegsun’s disk, . and the very luminous points which* 
appeared from time to time . . . reminded me . . . ef the 
sun's facule.” | Further experiments regarding the rotational 
motion of the sfreamers lead higs to conclude that two discharge 
streamers tended to blow each ther ouf ** owing to the motion 
of the cooler gas betwege them, this motion being pM@duced by , 
the enormous heating effect ofethe discharge." e The figure 
shown are very striking indeed, agd represent the genera 
apgearances of the cqjona during eclipses witl$ a remarkahle 





degree of accuracy. * e 
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GEOGRAPHICAL NOTES. * 


M. JoserH Martine well-known on account of his explora: 
tions in North-eastern Siberia, has died & Marghilan While on a e 
journey im Central Asia. € * a E 

THE Kalaban ae has heen ecragsed, sucogssfull “hy a 
“trek” of 150 Waggong fromethe Re@tenburg déatzict of the 
Srdhsvaal bound for Nossamtedesg wMere an active Boer colony 
ha? bgé@h established, a large party having embarked at Cape 
Town to join the overland division. Later reptrtsqgfirm that 
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a Boer republie has been declared in the plateau region of 
Angola, one of the healthiest parts of tropical Africa. 


THE survey of the district surrounding Aden has been com- 
*pleted by the ofücers of the Survey of India Department 
after a very arduous campaign. Work was on several 
occasions almost stopped by sickness, and by the open hostility 
of the natives. 

STIMULATED by the recent discovery of two complete 
mammoth carcases in the Government of Irkutsk, the St. Peters- 
burg Academy of Sciences has commissioned Prof. Tcherski, of 
Irkutsk, to proceed to Yakutsk, on the Lena, and thence, 
accompanied by Cossacks and pack-horses, eastward to the 
Kolyma Valley, pushing on if possible this summer to Nizhne 
Kolymsk in 68^ N., returning before winter to Sachiversk on 
the Indigirka, a town situated on the Arctic Circle. The 
main object of the expedition is to study the drift geology, but 
collections will be made in all departments of science, including 
barometric observations, in order to determine the orography 
of this rarely visited part of Siberia. 


Globus announces the formation of a new islet in the Caspian, 
near Baku, by upheaval. It lies three and a half miles from 
shore, and measures 175 feet by 100 feet, rising about 20 feet 
above the water. Its surface is irregular, and composed of 
blackish-grey and yellow hardened mud. 


WiTH reference to the note on p. 65 as to the discovery of a 
new range of mountains in Benin, it is only fair to former 
travellers in that region to say that the map by the Intelligence 
Department, although bearing no mountain shading, has marked 
upon it ** Mt. Ara," very near the position wherethe range seen 
by Governor Carter is situated. 


THE mountaineering expedition, led by Mr. Conway, to 
attempt the ascent of the loftiest Himalayan summits, has been 
making excursions from Gilgit and mapping the Bagrot Valley, 
but bad weather has prevented any very important climbing from 
being done, A Times telegram from Calcutta conveys news of 
June 8 from Gilgit, from which it appears that the greatest height 
yet reached is 17,000 feet, one night having been passed at an 
elevation of 15,600 feet. The party was aboat to set out for 
Nagar, ez route for Askoley, by the Hissar Pass. 


A NEW FORM OF AIR LEYDEN.! 


IN the title of this paper as originally offered for communica 

tion “ Air Condenser” stood in place of “Air Leyden,” 
bat it was accompanied by a request to the Secretaries to 
help me to a better designation than ‘‘ Air Condenser ? (with iis 
ambiguous suggestion of an apparatus for condensing air), and I 
was happily answered by Lord Rayleigh with a proposal to use 
the word *! leyden " to denote a generalized Leyden jar, which 
I have gladly adopted. 

The apparatus to be described affords, in conjunction with a 
suitable electrometer, a convenient means of quickly measuring 
small electrostatic capacities, such as those of short lengths of 
cable. 

The instrument is formed by two mutually insulated metallic 
«pieces, which we shall call A and B, constituting the two sys- 
tems of an air condenser, or, as we shall now call it, a@ air 
leyden. The systems are composed of parallel plates, each set 
bound together by four long metal bolts. The two extreme 
platesofset A are circlesef muciMgicker metal than the rest, which 
are all squares of thin sheet brass. The set B are all squares, 


and the plates of this system fre one less in number than the 
plates of systqu A. The four bolts binding sogether the plates 


he'quares; and the distance from plate to plate of the same set 
is regulated” by annular tlistance pieees which are carefully nfide 
to fit the bolt, and are made &actly tht same in all respects, 
* Each system isebound firmly together by screwing home nuts on 
ghe ends of the bolts, and thus the pameli€m and rigidity of the 


e entire setis secured, 9 


The two systems are made uff together, so that eve plate of 
B isfhatweeg two mugs of A, and every plate of A, except the 
two end opes, whitch dgly present one, face @g those of the op- 
. 


1 On agNewSForm ob AiurS een, wh Application to the Measuitment 


of Small Électrg;tatic Capacities.” Dy Lord Kelvin, P.R.S. Had at the 
Royal Soa, oif june 2. * * e 
. 
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posite set, is between two plates of B When the instrument is M 
set up for use, the system B rests by means of yc well-known 
‘hole slot and plane arrangemept,"! engravedon the under* 
side of its. bottone plate, on three glass columns which are 
attached to three metal screws working through the sole plate of 
system A, These screws can be raised or lowered at pleasgre, 
and by means gf a gauge the plates of syste B can be a@justed 
to exactly midway between and parallel tp the plates of system 
e 










































































































































































e e 
A. Thg'complete leyden stands upon three vulcanite feet at- 


tacffed tg the lowerside of the sole plate of system A. 

e In order that ghe instryment may not ba, injured in carriage, 
an arrangement, described as follows, is provided, by which sys- 
tem Becan be lifted from off the three glassecolumns and firmly 
clamped to the top and bottom plates of system A. . 
The bolts §xing the corners of the plates of system B are 
made lorg enough to pass through wfle conical holes cut in the 
top and bottonf plates of system A, atl the nuts at the top end 
oi the bolts afe also cpnical in form, while conical nuts are also 


1 Thomspn Afd 'Tait's '* N@tural Philosophy," $ 198 exgmple 3. 
e e 
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e 
fixed. to their lower ends, below the base plate of system A. 
a Thumbscrew guts, f, are placed upon the upper ends of the 
bolts after they pass through the holes in the top plate of 
system A. * . 

When the instrument is set up ready for use,these thumb- 
screws are turned up against fixed stopseg, so às to be well clear 
of thiftop plate o&syStem A ; but when the instryment is packed 
for carriage they are screwed down against (he plate until the 
conical nuts mentioned a®ove are drawn up into the conical 
holes in the top and bottom plates of system A ; system B is thus 
raised off the glass pillars, and the two systems are securely 
locked together so as to prevent damage to the instrument. 

A: dust-tighf cylindgical metal case, 4, which can be easily 
taken off for igspectfbn, covers the two systems, and fits on to a 
P on system A. The whole instwiment rests on three 
legs attached to tie brass plate on system A ; and two 
‘are provided, one, Z, on the base of system A, and 

e r, J, on the end of one of the corner bolts of system D. 
Cos The air leyden which has been thus described is used as a 
standard of electrostatic capacity, In the instrument actually 

exhibited to abe Society there are twenty-two plates of the 
system. B, twenty-three of the system A, and therefore forty- 
four octagonal air spaces between the two sets of plates. The 
ethickness of each of these air spaces is approximately 0'301 of a 
centimetre. The side of each square is 10°13 cm., and therefore 
the area of each octagonal air- space is 85'1 sq. cm. The 
capacity of the whole leyden is therefore approximately 
44 X 85'1/ (qv x *287), or 1038. cm. in electrostatic measure, This 
is only an approximate estimate, founded on a not minutely 
accurate measurement of dimensions, and not corrected for the 
addition of capacity, due to the edges and projecting angles of 
the squares and the metal cover, I hope to have the capacity 
determined with great accuracy by comparison with Mr. Glaze- 
brook’s standards in Cambridge. 
To explain its use in connection with an idiostatic electro- 
meter for the direct measurement of the capacity of any insulated 







+ gable core, or of teleph@ne, or telegraph, or electric light cable, 
sunk under water, except a projecting portion to allow external 
“connection to be made with the insulated wire, 
The electrometer which T find most convenient is my ‘ multi- 
ular voltmeter,” rendered. practically dead-beat by a vane 
under oil hung on the lower end of the long stem carrying the 
electric “needles” (or movable plates). In the multicellular 
voltmeter used in the experimental illustration before the. Royal 
Society, the index shows its readings on a vertical cylindric 
surface, which for electric light stations is more convenient than 
the horizontal scale of the multicellular voltmeters hitherto in 
use ; Mit for the measurement of electrostatic capacity the older 
horizontal scale instrument is as convenient as the new form. 

To give a convenient primary dlectrification for the measure- 
ment, a voltaic battery, vv’, ofgdbout 150 or 200 elements, of 
each of which the liquid is a.drop of water held up by the 
capillary attraction 






between a zinc and:copper plate about 

1 mm.asundét, An ordinary electric machine, or even a stick 
of rubbed sealigg-wax, may, Mowever, be used, but not with the 
same facility for giving the amount of electrification desired as 
the voltaic battery. 

- One end of the voltaic battery is kept joined metallically to a 
wire, W, dipping in the water in which the cable is submerged, 
and with the case § of the multicellular, and with the case and 
plates A of the Leyden, and with*a ffked stud, S, forming part 
of the operating key to be described later. Fhe othg end of the 
voltaR* battery is connected to a flegible insulated wire, FFF, 
used for giving the primary electrification to the inSulftede wire 
is the cable, and the insulated cells, II, of the.multicellular 
kept metallfcally connected with it. The insulated plates B of 
the leyden are connected to a spring, KL, of the Sperating key 
referred to above, which, when left to itself, presses* down* on 

“the metal stad S, and which is very perfectly insufated when 
«lifted. from contac? with S by a fing applied to the ipsulafing 
handle H.  Asegpnd well insulated stud, S’, is kept in metallic 
opi arg with J and I (the insulated wire of the cable and the 
asta 
oe 






d cells of the multicellular). 

ake a measurement, the flexible wire F is brought by 

ad to touch mgméstarily on a wire conneeted with theestud 

 S‘, and immediately after that a reading of the electrometer is 
taken and watched for a minute or two to test either that there 

is no sensible loss by imperfect ingulation of the gable and the 
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| ciently rapid to vitiate the measurement. 





conductor, I shall suppose, for example, this insulated con- 
‘ductor to be the insulated wire of a short lengeh of submarine 
e 


* 7 . . SC e 







*insulated cells of the multicellular, or that the loss is not suffi- 
When the operator 
is satisfied with this, he records his reading of the electrometer; 
presses up the handle H of the key, and so disconnects the 
plates B of the leyden from S and A, and connects them wit 
S', J, I. Fifteen or twenty seconds of time suffices to take the 
hus diminished reading of the multicellular, and the measure- 
ment is complete. " 

The capacity of the cable is then found by the analogy :-—As 
the second reading of the electrometer is to the excess of the 








first above the second, so is the capacity of the leyden to the 
capacity of the cable. oe 

A small correction is readily made with sufficient accuracy for 
the varying capacity of the electrometer, according to thé 
different positions of the movable plates, corresponding to the i 
different readings, by aid of a table of corrections determined 
by special measurements for capacity for the purpose on the 
multicellular, 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


CAMERIDGE.—Prof. Liveing announce$ a course of lectures 
in general chemistry, to be given during the Long Vacation by 
Mr. Fenton, beginning on july 7. Mr. Fenton will also give.a 
series of demonstrations oa the chemistry of photography. 

At the Congregation on June 16, seven graduates in arts were 
adfnitted to the degree of Doctor in Medicine, and thirty-one to 
the degrees of Bachelor of Medicine and Bachelor of Surgery. 
These are the fargest pas eg ete admitted at one time. 

Sir R. S. Ball, Lowndean#rofesso® of Geometry and Astro- 
nomy, has been elected to a Professorial Fellowship at King's: 
College. . : . a 

At Christ's College the. following awards have been made to 
students of natural science :—Scholfiships: E. eK. Jones (£50), 
G. A. Anden (£30), J. x. Woolley (430), C. F.eG. Master- 
wan (£50), H. Pentecost £250), A. M. Hale (430).  Exhidmi 
tion: A. M. Barracloug (£30). At Emmanuel College :— 
Scholarship : A. Eichholz (£80). Exhibition: J. C. Muir 


630). ` 
St. John’s College, éhe: 











At the annual efectw® of scholars i 
following awards in Natural Sgience ha¥e been mad t—Founda® - 
tion Seholarships: W® L. Brown, T L. Jackson .W.. 
McDougall, S. S. F. Blackman.  &xhjbitions iny Avgfhentation — 
of Scholarships@*Villy, Whipple (Fire Cla$s Naje Sci. Tripos, 
erat IL) Hughes Pyize (Highesy im third yea: Villy. Her- — 
sahel Brize in Astronomy : Pocklington.* Haingii Student- € 

ship for Research in Zoology :"E. W. MacBridt. e» 
. . e e ee 
e. . 
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: SCIENTIFIC SERIALS. * 
THE numbers of the Yournal of Botany for May and June 
appeal almosteentirely to students of systematic and descriptive 
*botany :—Mr. F. Ja Hanbury continues his notes on /reracia 






































species altogether new. — Mr. Geo. Massee contributes diagnose 
of a number of new species of Fungi from St. Vincent, illus- 
trated by three coloured plates, —Mr. E. G. Baker continues 


Rogers his essay at a key to British Audi; and Mr. W. A. 
Clarke his first records of British Howering plants. 


interest :—On the archegone and apical growth of the stem in 
Tsuga canadeBsis and Pinus sylvestris, by D. M. Mottier. On 


by Strasburger ; on the second point he is unable to say that 
there is a single cell at the apex of the stem, unless in the 
young plant, and even then not with absolute certainty.—Ger- 
mination of the teleutospores of Ravenadia cassiecola, by B. M. 
Duggar. 


SOCIETIES AND ACADEMIES. 
LONDON. 


bateries, by himself and Mr. W. Hibbert. The commoni- 
in a paper read before the Société Internationale des Electriciens 
on May 4, 1892; and to the views expressed by Prof. Arm- 


the present authors read before the Institution of Electrical 
Engineers, on May 12 and 19. 
their recent experiments on the subject. M. Darrieus agrees 
with Prof, Armstrong and Mr. Robertson that the large E. M.F. 
immediately after charge is due to persulphuric acid, and 
opposes the ordinary theory that the ultimate product of dis- 


` plate is concerned. 
quantities of lead oxide by M. Darrieus to difficulties in analysis, 
Íor it is not easy to imagine that oxide of lead could remain as 

c such in presence of sulphuric acid. 


^ fairly weil with those obtained by putting Pb and PbO, plates 


of E.M.F. . . . depend onthe strength of the acid that is against 
the working surfaces of the plates.” Prof, Armstrong and Mr. 
the sulphuric acid used was contaminated with | soluble 
the reactions. As regards the first objection, the authors see no 
reason why the trafes of soluble peroxide (if any) on the plates 


: in which tke plates were dipped. 


*the two curves obtained respectively with two lead plates 
two lead peroxide plates in acids of different strengths, 
point out that the resulting curve coincides both in shape and 
magnitude with that determit 
were placed in different Strength of acid. 
possibilitfof the lead supports having some influence on the 
@esult, theye cannot conceives that such large and uniform 
differences as those given jn their paper can be due to accidental 
“operations of focal action. To showghat the iflcrease of E.M. F. 
doe not*depend on the presence or absence of persulphüric 
incid, the authors" have tested the®E. M. F. of a Pb and a PhO, 
plate, free from soluble oxides, gi sffiphuric acid of 15 per cent, 
» Strength, à porous diaphragm being between the plates. The 
E.M.F. was i*o45 volts. After adding g per cent. of per- 
-" tulphate & potassium go the liquid suff&unding the PbO, plate, 
: the E.M. P; was unaltered ; whilst putting the Pb piate in the 
vU > same liquid only Pgduced the E M.f. to 1:934. Ex®eriments 
had alfo bean magle og calls with phosphoric acid of different 
strengths, ead of su®pharic acid. Quang the density from 
F95 to J's; @aised the €, y. E, 5 176 volt, whilst giculatiogs 
‘from Lord, Kalvin's faw gave 01171 volt. In this case they eon- 
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new to Britain, in the course of which he describes three | 


his Synopsis of genera and species of Malwee; Rev. Moyle | 


Physical Society, June 10.—Mr. Walter Baily, Vice- 
President, in the chair, —Dr. Gladstone read a paper on some | 
points connected with the electromf tive force of secondary | 


cation includes replies to certain questions raised by M. Darrieus | 


strong and Mr. Robertson in the discussion on a paper by | 


It also contains an account of | 


charge is lead sulphate at both plates, so far as the positive | 
The authors attribute the finding of large | ; 
| the suspensidhs instead of round wire. 


They have also shown that | 
the changes of E.M.F. during charge and discharge coincide | 


should always vary in «mount with the strength of the fresh acid | 
The second poirt they leave | 
an open question. In reply to the criticism on the summation of | 


fey 





IN the Botanical Gazette for May are two original papers of | 


* 


s = e LÀ 
present. . They also find that the effecgs of charging and repose 


on the E. M.F. of phosphoric acid cells are quie analogous to, 
those obtained with sulphuric acil, The researches are being 
extended chiefly om the thermochemical side. Prof. Ayrton 
thought there was no question that the strength of acid had 
much to do with the clfanges of E.M.F. The point at issues he 
considered, was whether the changes were direct effects ®f the 
strength of acid, Br due to secondary actions ebrought about by 
alterations in strength. Mr. E. W$ Smith said Mr. Robertson 
and himself were repeating the author's experiments with 
two PbO, plates without any grid. The} had obtaindt results 
analogous to those mentioned in the paper but the true 
explanation of the effects was still to sgek. r. W. Hibbert 


| contended that the soluble oxides referffd to py Prof. Arm- 


i 





: in different strengths of acid, and conclude **that the changes | 
g ges | 


i 
H 


Á i | strong and Mr, Robestson were not present in their experiments. 
the first point the author agrees very nearly with the account | g p P 


They had also proved that changes®in acid strength altered the 
E.M.F., whilst presence of persulphuric acid did not. Dr. 
Gladstone, in reply, said they also were making experiments 
without grids, but had not made sufficient progress to discuss 
them at present. Mr. Hibbert and himself believed the effects 
of local action inconsiderable, whilst Messrs. Armstrong and 
Robertson thought them very important. He hoped that ere 
long the points would be settled conclusively, =A paper on 
workshop ballistéc and other shielded galvanometgrs, by Prof, 
W. E. Ayrton, F.R.S., and Mr. T. Mather, was read by 
Prof. Ayrton. The galvanometers described were of the type 
having movable coils and fixed magnets, the advantages of 
which are well known. In designing the ballistic instruments, 
their aim had been to obtain sensibility and portability, com- 
bined with being screened. from external influences, for it was 
often desirable to measure the magnetic fluxes and fields in 
dynamos by apparatus near the machines. One of the improve- 


; ments adopted was the narrow coil described in a paper ‘On 


the Shape of Movable Coils, &c.," read before the Society in 
1890. Such coils are particularly advantageous for ballistic 
instraments, for not only can greater swings be obtained by the 
discharge of a given quantity of electricity through such a coil 


| than with ordiffary shaped coils when the periodic times are the 


same, but even when the same controls used, the same length 
of wire in the coil, and suspended in the same field, the narrow 
coil is more sensitive to discharges than coils of any other shape. 
Another improvement was the use of phosphor bronze strip for 
For a given tensile 
strength, both the control and the subpermanent set could be 
diminished by using strip. In February 1888 the authors made 
a d'Arsonval of the ordinary type as a ballistic instrument, and 
found that although it was suitable for comparing condensers, 
yet for induction measurerfents the damping was excessive 
unless the resistance in the circuit was very large. This greatly 


| reduced the sensitiveness, In 1890 they tried one of CarBentier’s 


Robertson disagree with the authors’ views, and suppose that | 


peroxides ; and they also believe that HI, SO, itself takes part in | 


millianperemeters as a ballistic instrument, but found itin- 
sensitive. A narrow coil istrument made in the same year 
was found to be sensitive for cugrents ; but as the coil was wound 
on *opper to get damping, it was not suitable for ballistic work. 
In January 1892 a somewhat similar instrument was constructed 
for ballistic purgoses, and was found very serfitive and con- 
venient. Although the coil ha only agresistance of 13 ohms, 
one microcoulomb gave a swing of r7O divisions on amscale 
2000 divisions distant, the periodic time being 2'7 seconds. 
The instrument could be used neer electromagnets or dynamos, 


; and was so sensitive that for ordinary induction measurements 


when a Pb afd a PbO, plate | 
Whilst admitting the | 


sider thagno acid analogous to per-ulphuric acid could be*i 


very large resistances can be put in series wth it, thus reducing 
the damping to a very sifall*amount, On the other hand, the 
coilcould, be browght to rest immediately by a short circuit 
key? Ig had the further advantage that it was not neceftary to 
redétermine its constant every time it was used. The chief 
disadvantage of such instruments was the varidble damping 
on closed cigcuits of different wesistances. — Thi«could, however, 
be overcome by arranging shunts and resistances so that the 
eXtetnal"igsistance between the galvanometer terminals was the 
sgme for"all sensibilities. A portable ballistic instrument, - 
intendgl fot wofkshop iffe, was next desdtibed. This had a 
narrowecoil and a pointer moving over agdial whose’ whole 
circumference was divided into 200 parts, The instrument had 
been designed to give a complete revolution for a reversal of a 
flux of two million C.G.S. lines, bat the pointer could turn 
thfbugh two or More revolutions, To test'stueng fields a test coil 
with a total area of 10,000 square cehtimetres is used, and has a 
Kigger arrangement for suddenly twisting it through two right 
angles, The if$trument th€n reads off directly the, strength of 








" 
field in C.G.S lines. "To vary the sensitiveness in known 
* proportions, resistances are e 
. ments made in movable ‘coil instruments since January 1890, 
! e dy on ** Galvanometers " was read before the Society 
C by Qr. Sumpner and the present authors Prof. Ayrton said Mr. 
Cromfton had gregtl¥ increased the sensitivenesg of Carpentier's 
instruments by g the coils with phosphor-bronze strip. 
Mr. Paul had brought out #narrow-coil instrument which com- 
bined the advantages of portability, dead-beatness, quickness, 
. . 


it 





and sensibility. Specimens of these instruments were exhibited. 
The narrow coils are inclosed in silver tubes, which serve to 
damp the oscillations. Such a coil is suspended within a brass 
tube which also forms the mirror chamber, and slides down 
between the poles of a circular magnet fixed to the base. To 
. clamp the coil, a plug mounted on a slotted spring passes 
through a hole in the brass tube. A tube can be taken out and 
replaced by another conog a coil of different resistance in a 
few seconds. An instrument of this kind, with a coil of 309 ohms, 
gave 95 divisions per microampere, and the damping on open 
circuit was such that any swing was yy of the previous one. On 
comparing recent instruments with those mentioned in the paper 
on galvanometers above referred to, a distinct finprovement is 
apparent, for their eness is, for the same resistance and 
pe time, as as that of Thomson instruments. Prof. 
erry remarked that the forces dealt with were extremely small. 
Mr. Swinburne thought that ballistic galvanometers might be 
ks dim instruments indicating the time int of E.M.F. 

ther than Rm. his meaning by reference to 
dynamos, he said that if two machines as dynamo and 
motor were joined by wires, then, if the armature of the dynamo 
were turned through any angle, that of the motor would move 
through the same angle, supposing friction, &c., eliminated. 
Speakigg of figures of merit, he pointed on: that the power con- 
sumed was the important factor. Prof. S. F. Thompson inquired 
what was the longest peron yet obtained with narrow-coil instru- 
ments, The decay of magnetism gn large dynamos was so slow 
that very long periods were reqwired. He himself had used a 
weighted coil for such measurements. He also wished to kflow 
why the figures of merit were expressed in terms of scale divisions 
onascale at divisions distance, instead of in angular 
measure or in taggentse Mr. E. W. Smith asked what was the 
lengt of strip required to nt nt set when the 
deflection exceeded a revolution. Mr. A.'P. Trotter thought 
that, in testing magnetic fluxe? by the workshop ballistic instru- 
ment, the test coil might be left in circuit instead of putting in 
another coil. He eished to know what error was introduced 
by the change of damping caused by the resistance of the circuit 
not beipg quite constant. In his reply, Prof Aygtonesaid gMr. 
Boys lad pointed out that the scientific way to lenghe period 
was not by weighting the coils or needles, but to weake the 


control. Peiods of 5 seconds had been obtained. * At present 
it was not easy to obtain longee periods owing to difficulties 
in obtaining sufficiently thin strip, and to the maghetism „of 
materials. * 


oological Socéety, June 14.—P sf. W. bl. Flewer, C.I9, 
F.R.S., Presidegt, in the chair.—The Secretary tead a 
report on the addftions that had been made to the Stciety’s 
during the month of Maf 1892, calling special 
a pair of the gare and beautiful Passerine bird the 
Shrike a RE ampelinus) from Fab, Pergan 
“0 nted by Mr. W.D. Cumming. He aqjso made some 

ts on the | interesting objects observed during a recery 
to the logical Gardens @f Rotterdam, the Hague, 
Amsterdam; and Antwerp.—A communication froh Mr. T. D. 
" Cockerell efntained particulars of the occurrefice of a species 
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ployed. Referring to the improve- | 






diee (Jacana spinosa) in Jamaica.—Dr. John Andefson, 
F.R.S., exhibited and made remarks on some specimens of the 
Mole-Rat (Spalax typhlus) from Egypt.—Prof. Romanes gavee 

an account of some results recently obtaified from the cross- 
breeding of Rats and of Rabbits, and showed that it did not 
follow that a blending of the characters of the parents was the 

result of crossing two different varieties. —Prof, Howes exhibited 

and made remarks on some photographs received from Prof. — 
Parker, of Otago, New Zealand, illustrative of Sea-Lions, 
Penguins, and Albatrosses in their native haunts. —Dr. Dawson 

made remarks on the Fur-Seal of Alaska, and exhibited a 
series of photographs illustrating the attitudes and mode of life 

of these animals.—Mr. Sclater called attention to the habits of 

a South African Snake (Dasypeltis scabra) as exhibited by an 
example now in the Society's Gardens.—Mr. Sclater also read 

some extracts from a letter addressed to him by Mr. H. H. 
Johnston, C. B., announci tch of a consignment of 
natural history specimens illustrative of the fauna and flora of 

the Shiré Highlands. —Mr. W. Saville Kent exhibited and made — 
remarks on some photographs of a species of the genus Podargus, 
showing the strange attitudes of these birds in a living state.— 

Mr. F. E. Beddard read a paper on the brain and muscular 
anatomy of Au/acodus.—Mr. Caer W. Butler read a paper 

on the subdivision of the body-cavity in Snakes, being a con- 
tinuation of the subject treated of in a memoir on the subdivision 

of the body-cavity in Lizards, Crocodiles, and Birds, previously 
read before the Society.— Mr. ]. W. Gregory gave an account | 
of his researches on theeBritish Paleogene Bryozoa, of which 
he recognized thirty species, represented in the National Collec- 
tion by about: 750 specimens, —Mr. Sclater gave an account of a 
small collection cf Birds from Anguilla, West Indies, made by 
Mr. W. R. Elliott, one of the collectors employed by the Com- 
mittee for the exploration of the Lesser Antilles.—Prof. G. J. 
Romanes, F.R.S., read a paper on a seemingly new diagnostic 
character of the Primates, which was that the terminal joints of 
both hands and feet in all species of this Order are destitute of 
hairs. This rule did not apply to the Lemurs,—Mr. O. Thomas _ 
read a paper on the genus Æchinops, of the order Insectivora, - 
and gave notes on the dentition of the allied genera Zriculus 
and Centetes.—Mr. G. A. Boulenger u^ an account of the 
Reptiles and Batrachians collected by Mr. C. Hose on 

Dulit, North Borneo. 


Mount — 
Amongst these was a fine new ped Á 
of the genus Varanus, proposed to be called V. heteropholis. 





T new seu mue a mii wes orus l 
'ulitensis and Necto, e hosti, — paper was ient:-- 73 

Colonel H. H. po etg pris F.R.S., on new species and 
varieties of the Land-Molluscan genus Diplommatina, collected — E 
by himself, and more recently by Mr. W. Doherty, in the Naga 
and Munipur Hill ranges. e author described twenty-seven 
supposed new species, the most remarkable being D. unicrenata, 
with a peculiarly formed peristome.—A communication was . 
read from Mr. B. B. Wogdward on the mode of growth and the ` 
structure of the shell in Ve/ates conoideus, Lamk., and in other i 
Neritide. The mode of growth and the str&cture of this shell 

were described as follows: Up to a cegtain point the growth 

is normal ; a change in the direction of growth afterwards takes 

place, and the test is enlarged by the addition of fresh shelly | 
matter on the exterior of the under side, and by the removal of* M 
previously-formed layers on the inner surface. The ingernal — — 
septum that serves the purpose of a myophore was shown to y 

have originated*in the paries, which, in the course of growth, 1 
had been replaced by the um. “n this respect Velates ^ 
conoideus epitomized in its life-history conditions Which are | 
found in distinct redent specigs of the closelyeallied genug ? 
Neritina, The relations of the paries and septum in this last 
genus were also described jp this paper.—This mecting closes 
thé present session. ‘Phe next session (1892-93) will pm- — 
mqnce in November 1892. e .t è -— 
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eFour previous conferences for the reform of th 9 
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bat last adopted a syftem chief advocated by The French dele- 
M .. A e j 
. . e . *. 
$ . A a " ^ B " . Em 





NATURE 





[a pui ve 
(Ul June 3, 1892 





. 

gates, and practically tested on the Pyrenees frontier during the 
cholera in Spain two years ago. On that occasion the passen- 
agers’ linen was disinfected in heating ovens by steam under 
pressure, and the clfolera patients, real or suspected, were iso- 
lated. It having been shown that it is practically impossible fo 

a vessel to pass the Suez Canal in quarantine, without cóntad 
with tke shores, it was resolved that no vessel should be allowed 
to pass into the Mediterranean unless it was free from infection 
or had been completely disinfected. Vessels from the Orient 
which have.had.no case of cholera since their departure will be 
allowed a perfectly free passage. Those which have hac cases of 
cholera during the voyage, but none for seven days before ar- 
rival, will beallowed to passthe Canal in quarantine if they have 
a medical offifer and a disinfecting stove on board. If not, they 
will be retained at the entrance of the Canal, where a sanitary 
station will be erected, and where the disinfection will take place. 
Infected vessels will be detained et the entrance, the patients 
will be disembarked and isolated, and the vessels will be disin- 
fected, It is calculated that, out of 16,000 vessels that have 


now adopted 28 would have had to undergo a delay of a few 
hours for disinfection, and 2 would have been detained fora 
few days.—On the law of correspondence of tangent planes in 
the transformation of surfaces by curved symmetry, by M. S. 
Mangeot. —On the distribution of pressures in a rectangalar solid 
charged transversally, by M. Flamant.—On the law of resist- 


P, Vieille.—On the Doppler-Fizeau gethod, by M. Moessard. 

Jf the relative motions of the source and the observer be alone 

considered, without reference to the distortion of the wave-front 

due-to motion through the connecting medium, the ratio of the 
T 


real to the apparent wave-length will be =; M. ——, where V 
V-v-v 


v 


is the velocity of wave propagation, v that of the source, 
V- 
V- 
which, in the case of V will differ from the former by in- 
finity.—An examination of the possibility of a reciprocal action 
between an electrifed body and a magnet, by M. Vaschy. 
Showing that such an action cannot exist unless it be due toa 
physical quality of the ether different from that implied by the co- 
efficients 2 and Z in the electric and magnetic laws of attrac- 


that of the observer. The true formula for this ratio is 


mU 
= Ty 


p 

the metallic oxides, by MM. Paul Sabatier and J. B. Senderens. 
— On a bromo-nitride of phosphorus, by M. A. Besson.—On 
permolybdic acid, by M. E. Péchard.—On the alteration of 
preserved ferruginous mineral waters, by M. J. Riban.—On the 


pyrogallol, by M. P. Cazeneuve.—On the intestinal éalculi of 
the cachalot (ambre gris), by M. Georges Pouchet.— The helio- 


proximate composition of vegetable tissues, by M. G. Bertrand. 


Bohr and V, Henriquez. An account of experiments showing 
"exchange, but also of the oxidation of tissue elements, —Origins 
and t*ophic centres of the vaso-dilatatory nerves, by M. J. F. 
Morat. —Researches on the requirements of the vine, by M. A. 
Muntz.—On the topography some lakes of the Jura, the 
Bugey, and the Isére, by M. A. Delebecque. 


. 
AMSTERDAM., * 


e . 

= Royal Academy of M aee May 28.— Prof. van de Sande 
Bakhuyzen inthe chair.—Mr. Behrgns gealt with specimens of 

bras made by compression of the constituents at ordinary tem- 
erature bye Prof. W.e Spring, Litge, Belgium. One of the 

specimens, kindly forwarded by g'ro Spring, was of a reddish 


parts of copper and 1 part of zinc; another, pale yellow, by 
fompressigg a mixture of 7 parts C&and 3 parts Zo, Both 
specimens had beep filed up twice, and again consolidated by 
pressgre. The redgish metal was a little softer tharfcommon 
cast brffss ; i@could be eonsewhgt flattened ugder the hammer. 
‘The'yellogemetal was Marder tean cogimon Brass, and brittle. 
"Both varigtiesttontaig a Greet qifintityeof yellow aljpy, whicp 
“seems to-bg imgn amorphous gate, showing a uniforr, fiwely 
granular @gpearance, without any vestige of the beautiful crys- 
iallites, so ehawcteristic for uL qjloys, oBtained by 


1*7 


passed through the Canal in five years, under the regulations | 


ance of the cylinders utilized in the cru-her manometers, by M. | 


t t 
" * ga PLI : ‘exe 1 
tion, viz f= REL, and f = &—  .— Action of nitric oxide on | 
ya 


trausformation of gallic acid into pyrogallol: fusion point of | 
tropism of the Aasgéius, by M. C. Viguier.—Researches on the | 


— On the action of Some mineral salts on lactic fermentation, by | 
M. Ch. Richet.—On ehe respiratory exchange, by MM. Chr. | 


that the lungs are not only the seat of the process of gaseous | 


colour, and had been produced by compressing a mixture of 9 | 
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fusion. Further, a good deal of angular fragments of red copper, 
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some of them cracked and doubled up, with yellow threads* 


between the red làmps and strandsy and finally some zinc, 
angular fragments and threads, trending outwards and uniting 
near the curved surfacesof the cylindrical specimens. The metal 
is nearly, but not wholly compact. Thef is much thae gives 
evidence of a dog in the yellow alloy and in the zinc, but nothing 
pointing to a truly liquid state of the alloy or one of its com- 
ponents. Regelation seems to be put aside, while there does 
not remain any doubt that zinc and copper have been jatimately 
mixed and actually united by repeated filing and compression. 
One may venture to say, that a more complete wnion of metallic 
powders by compression will lead to allóy& of most remarkable 
properties, and may give some alloys that canndt be produced 
by fusion. ry 
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A SYSTEM OF MINERALOGY 


The System of Meyertlogy of James Dwight Dana, 1837- 
68 Descrepteve Mineralogy Sixth Editiog By Edward 
Salisbury Dana, Profesdbr of Physics, and Curator of 
the Migeral Collectipn, Yale University — Entirely re- 
written and much enlarged Pp lxi and 1134 Illus- 
trated with over 149g Figures (New York and London 
Kegan Paul, Trench, Trubner, and Co , 1892 ) 


N the whole history of smentific literature 1t would be 
difficult to find a parallel to Dana’s “System of 
. Mineralogy,” for there 1s probably no work which, like 
it, has maintained. for more than half a century its 
position as theebest and most complete work of reference 
on a branch of natural history In spite of the enormous 
addiuons to our knowledge of the chemical and physical 
properties of well-known minerals, and of the discovery 
of mnumerable new species and varieties, during that 
long period, the work has been carefully kept up to 
. date, and so thorough and judicious have been the re- 
visions to which successive editions have been subjected, 
, that the book may atthe present time fearlessly challenge 
comparison with the latest and most successful attempts 
to supply a comprehensive survey of mineralogical 
* science 

* When the work first appeared, in 1837, its author made 
a determined attempt to grapple with the djfficult prob- 
‘lem. of mineralogical fomenclature and classification , 
like many of his contemporaries, he was sanguine of 
being able to make the taxonomy of mineralogy corre- 
spond with that of the other natural-histogy sciences, 
and a so-called zatura/ system of classification, based on 
that of Mohs, was adopted by him But on the appear- 
ance of the third edition in 1850 the futility of all such 
attempts was admitted, and asscheme of classification 
founded,upon chemical composition was substituted , it 
is this system of classification which, with some modifica- 
trons rendered necessary by theeprogress of discovery, is 

employed 1n the present editian* 

On reaching its fourth edition in 1854, the work hud 
grown to suck aif extent that ıt became necessary to 
divide it into two volymes fhe first devoted to a general 
mtro@uction to crystallography, with mineral physics and 
chemistry, and the second to descriptive mineralogy 
The necessity for the re-issue of the first of these volumes 
has been obviated,giowever, by the publication in 1875 of 
the “Determinative Mineralogy " by the author's friend 
and fellow-worker, Prof Brush, and by the appeararte, 
two years later, of the “ Text-book of Mineralogy,”, in 
the preparafion of which the author had the. able co- 
operation of his son, Prof Edward Salisbury Dana. In this 
way the “System of Mineralogy” has now beendimyted 
to the descriptive portion of the original work, anë only a 
few pages of wi ibas matter afe given’ to explain the 
terminology, symfbols, and abbreviations which # has 
been found necessary to employ A noteworthy change 
in the fifth edition, and one which has tendéd tg greatly 
increase the valut of* the work for referfnce purposts, 
was the fuller recognition and desotiptipn* of varieties, 
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and of the locahtes from which they have been ob- 
tained, the very thorough revision of the historical 
synonymy, which was undertaken for this fifth editión, 
also greatly enhanced the usefulness of the bobk These 
historical details and references, which have entailed a 
vast amount of bibliographical research, have been re- 
tained with but few modifications in the present edition 

In the preface to this fifth edition, Prof Dana wrote 
in 1868 as follows .— 


* In these and other ways the volume has unavoidably 
become enlarged Not a page, and scarcely a paragraph, 
of the preceding edition remains unaltered, and fully five- 
sixths ofthe volume have been printed from manuscript 
copy I may here add that, notwithstanding the ım- 
paired state of my health, this manuscript—the paragraphs 
on the pyrognostic characters excepted—was almost 
solely in the handwriting of the author, or in that of a 
copyist from ıt Neither the consultation of authorities, 
the drawing of conclusions, nor the putting of the results 
on paper, has been delegated to another And being now 
but half-way between the fifties and sixties, 1t 15 my hope 
that the future will afford another opportunity for similar 
wor 


In writing these lines, Prof Dana could scarcely have 
foreseen that the issue of the sixth edition of the work 
would be delayed for 24 years During that period three 
appendices have been prepared by the author, and he 
has shown, in numerous books and original memoirs on 
various branches of geology and natural history, an un- 
abated interest and zeal in scientific work But the very 
heavy task of incorporating the matter of the appendices 
into a new edition, and of revising and re-arrangug 
the whole work, has had to be delegated by the author 
to his son, and certainly 1t could not have been placed in 
more competent hands — Every mineralogist will rejoice 
that the familiar and excellent features of the original work 
have been carefully preserved The book, indeed, 1s so well 
known to all working geologists and mmneralogists, that 
we cannot do better than to indicate the chief changes 
which have been found necessary in the present edition, 
in order to bring it up to date and maintain its high 
character 

The work now contains more than one-half more matter 
than the fifth edition, and, to keep it down even to this lmit, 
a very rigid system of abbreviation and @ondensation has 
had to be adopted, while the size ofethe page has been 
increased by one-fifth The historical accouht of the 
spegies remains substantially the same as in the last 
edition, but names commonly employed ın importantelan- 
guages, in addition to English, French, and German, have 
been given P e 

In the chemical portaon of the work very coneiderable | 
changes have been introduced The difficult question ofe 
the classification of the silicates has received, the fullest 
cor'sideration, and thé views of Rammelsberg, Tschermak, 


an other chemists on each species gre clearly eindicated. assent 


It has no longer been found possible, however, to give a 
statement of all the analyses that have been made of ae 
species The microsebpic work of UL acroix and otherg, 
has shown that many of these analyses are wort less, as * 
the material operated upon has been aemixture andenot 
a homogeneoussSubstanée Jin thes present Section all 


| taustworthy analyses ef rar€ mingrafs have been given, and 
. e 
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in the case of common minerals, where the number of 
published andlyses 1s very great, a judicious selection of 
the best and most recent analyses has been made. 

The statément of the optical constants and the physical 
characters of mifterals has been treated 1n much the same 
fashion as the chemical data The best and mêst 
trustworthy determinations have been selected, while 
measurements of doubtful value have been omitted. 

It 15 on the crystallographic portion of the work, how- 
ever, that Prof E S Dana has expended the greatest 
amount of labour We are informed in the preface 
that “an gttempt has been made to trace back to 
the original observer the fundamental angles for each 
species, then the axes have been recalculated from 
them, and finally the impottant angles of all common 
forms have been calculated from these axes" The 
authoris able to state that in every case this recalcula- 
tion of the angles of all the forms of a mineral has been 
undertaken, and that no pains has been spared in the 
verification and correction of the results The crystal 
forms are indicated by letters, and the symbols em. 
ployed are ın the first instance those of Miller, and in the 
second instance the modified form of Naumann's symbols 
familiar to all who have used thé earher editions of the 
work The author givesit as his opinion that the former 
should eventually supplant the latter altogether In 
the hexagonal and rhombohedral system, however, the 
Bravais-Miller system 1s adopted in preference to that of 
Miller 

With few exceptions, the figures of crystals (1400 in 
number) are new. Many have been drawn from original 
data, and those taken from other works have been re- 
drawn so as to secure uniformity of projection , the habits 
of each species and the types of twinning 1n crystals have 
been very fully illustrated 

While the general account of the mode of occurrence 
and association of mineral species has been very carefully 
attended to, there has been no attempt to make this part 
of the work exhaustive, for to have done so would have 
greatly increased the bulk of the volume The account 
of American localities—which has always been an 
important feature of Danas work, and has made it for 
North America what the treatfses of Kokscharov and 
Zepharovitch are for the Russian and Austrian Empires 
respectively—has been greatly added to The works of 
Roth an@ Hintze, with the numerous books and memoirs 
devoted to the geology of particular regions, now supply 
all ¢he information that is needed in respect to 
mineralogical distribution in other areas , 

We have tested the vole in many ways as to the 
. completeness and recent naturę of the information 
* egiven wite respect to particular" species, and always 
with satisfactory rests To pass such a voluminous 
mags of information through® thé press has requfred 
eighteen months of dabour, and, notices of important aon- 
tributions to our knowledgesthat have appeared since the 
* earlier pages of the book «vere printed off have been 
welegated to a supplement ‘Mus “supplement, which 
extends to 28. pages, algo cgntains brief accounts 
of myperals of ainknown composition, and of doubtful 
species hafng httldpr"no damt to reco¥nition 

In cohclusion, ye Must chgrátylate both the Orginal 
author of thg “ System," and the writer of the*voltima 
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in its present form, on q completion “of ther useful 
labours It1is not too much to’ say that the publication 
of each successive edition of this work *has constituted 
an epoch ın theehistory of minertlogical science , and the 
present edition, coming from the hands of a new author, 
completely maintains the prestige of former onese " 

à 2. JWJ 


MODERN INFINITESIMML CALCULUS 


An Introduction to the Study 4 the Elements of the 
Differential and Integral Calculu} From the German 
of the late Axel Harnack, „Professor of Mathematics 
at the Polytechnicum, Dresden (London and Edin- 
burgh  Willams and Norgate, 1891 ) 


R. G L. CATHCART'S translation forms a hand- 
some volume, and will prove accgptable to those 
engaged in mathematical teaching, as a storehouse of 
suggestive methods and ideas for analytical exegesis 
But let us' examine the work from the standpoint of 
the student approaching the subject of the Calculus for 
the first time, supposing this book to be put into his 
hands to acquire his first acquaintance. with the method 
and reasoning. t 
Until very recently the Classics, Greek and Latin, as 
taught at school, were looked upon chiefly as collections * 
of grammatical examples, and the subject-matter was 
lost sight of in the careful parsing and analysis of the , 
sentences, Boys were taught on a system which impliede 
that they were all, 1n their turn, to become schoolmasters 
and instructors , and the interegts of the majority, who 
would profit intellectually from the literary study of the 
ancient masterpieces, were completely neglected 
So, too, in Mathematics * the ordinary text-books give 
an excellent schoolmasters training ın the subject , but 
thelarge and increasing class of students, brought into 
existence recently by the commercial developments of 
scientific application, whp are required to put into 1mme- 
diate practice the theory which they find indispensable, 
cannot afford the time to be dragged the whole fength of 
the quagmire of the Convergency of Series, of Inequali- 
ties, of Discontinuity, and of the so-called Failure of 
Taylor's Theorem These are the quagmires in which the 
mere mathematician delights to lose gimsglf, and also to 
lure in otherseafter him. è 
To one who is already very famiflar with the notation 
and operations of the Calculus the present treatise will 
prove, not repellent, but eveh fascinating to minds who 
pursue the subject for its purely analytical interest. 
Having been over the*road before, they will be prepared 
tosappreciate the strictly logical order m which the 
theorems are developéd, starting ın Chapter I with the 
fundamental conceptions of Rational Numbers, of their 
Addition, Subtraction, Multiplication, and Division—the 
subject, of Arithmetic in short ; and passing on in Chap- 
ter'II tb. Radicals and Irrational Numbers in general 
The pex three chafters treat of tke Conceptions of 
Variable Quantities, of Functions ofea Variable, their 
Geometric Representation and Continuity, and it ig not 
till the sixth chapter that the Differential Coefficient 1s 
introduced amd determined for theesimelest functions 
But the Beginng, who has had the courage to read 
thus far, will. wonder what on earth the subject is all 
. ` 
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about, even when he has reached the end of Book I, 
"which covers*the ground of the subject usually called the 
Differential Calculus *thére are no illystrations, except 
for One or two meagre geometrical applications, for the 
muid¢o hold on abyss no diagrams, ånd no examples to 
test the soundness of the student's knowledge 

It 15 true that "these collections of examples are 
decried,in certain Jofty quarters of the mathematical 
hierarchy , but the humbler priests of the science, who 
are in touch &ith the noviciate mind of human nature, 
know their practical value , and these collections of prob- 
lems, formerly a featurg of our téxt-books unknown 
abroad, are now being extensively copied and adopted 
in othe: countries “In scientus ediscendis prosunt 
exempla magis quam precepta” (Newton) 

The Second Book considers Functions of Complex 
Numbers we make another fresh start with the opera- 
tions of Arithmetic, as it 1s called here, not that any 
*esemblanee can be traced to what generaily goes by that 
name In this book the questions of Convergency, of 
Single- and Multiple-valued Functions, as illustrated by a 
Riemann surface, and of their Zeros and Infimities, are 
gone into at great length, but at the same time the 
reader will have an impression that the information 1s 
given in a very condensed form, and that an attempt has 
been made to give a buef résumé of a subject which 
requires a large volume to itself 

This Morbid Pathology of the Mathematical Function, 
as we may call it, requires a very clear, concise, and 
cosmopolitan teremmnplogy, which, as Mi Cathcart points 
Óut on p 148, ıt does not yet possess, ıt 1s unfortunate 
that the nomenclature has mostly been formed originally 
1n the agglutinate German language, and in many cases 
1s only very imperfectly tianslatable M 

This part of the subject, although principally known to 
us from the researches of later writers, such as Cauchy, 
Riemann, Dirichlet, and Weierstrass, owes very much to 
Gauss , but Gauss deserves to lose the credit of priority, 
from Mis baneful habit of bottling up his discoveries, after 
announcing that he had obtamed the solution, so as to 
warn off all other investigaéors from his preserves of 
research 

The Integral Galculus 1s developed in Book III there 
also the treatment,though cpmplete, 1s very condensed, and 
but few simpfe proBlems and applications are provided to 
show the use of the subyect when the analysis 1s established 

The author never employs the hyperbolic functions, 
although their use can be traced back to Newton 
(© Principia,” Lib II, Prop àx)e but in the reductions 
of the integral of F(x, ~R) where & 1s the quadratic 
a+ 2bx + cx®, the use of VR asdhe argumént Jh coffjunc- 
tion with the circular and hyperbolic functions enables us 
to present the different resylts which arise in a more 
systematic manner than that employed in* the present 
work A very short sketch 1s also given of the nfethod 
of reduction of tBe integrals when R is. of the thirds or 
fourth degree ; éhe elliptic integrals are now intfoduced, 
båt no mention is made of the elliptyc Junctions, introduced 
by Abel by the invergon of the elliptic zzégerads 

The Fourth Book, which treats of éhe ifitegra]s of 
complex functions and of the general proparties of analytic 
functions, 1s probably the sole presentatfon of this modern 


and difficult Subject in ourlanguage Toa mathematician” 
e. 
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òf Mr Cathcart's development the treatment will appear 
very concise and elegant, but for our part we miss the 
footholds afforded by the physical applicgtions of the 


general theorems of functions, say tg Hydrodynamics, 


such as those recently published by Prof W Burnside m 
the Proceedings of the London Mathematical Society, on 
Riemann’s Theory and on Automorphic Funttions, 
determined from their discontinuities, 

The book will recommend itself, as we said at the out- 
set, to the advanced student, who pursues mathematical 
study as an end to itself, by reason of the strict logical 
order in which the subjects are presentede but ıs this 
strict logical order the most suitable arrangement for a 
beginner ? 

Herbert Spencer says that “ın each branch of instruc- 
tion we should proceed from the empirical to the rational ” 
In the operatic version of“ Manon” the events are pre- 
sented 1n chronological order, but 1n the original “Histoire 
de Manon Lescaut” the story begins in the middle, so as 
to excite the reader’s curiosity as to the preceding events 
which led up to the point at which the characters appear 
on the scene 

According to Prof dlarnack’s preface, the present work 
may be considered the operatic version of his lectures, 
while the simple story would appear in the lectures de- 
livered in the Dresden Polytechnicum to his technical 
students, who required a knowledge of Analysis chiefly as 
an instrument for the solution of mechanical problems 

Mr Cathcart explainsin his Translator's Note the desire 
he had to make these lectures accessible to the English 
reader, and records the regret he felt at the news of the 
death of Prof Harnack, while engaged on a revision of 
his notes for a new edition The thanks of the mathe- 
matical world are dueto Mr Cathcart for the care and 
trouble he has taken in this valuable piece of work 

A. G GREENHILL 





ALTERATIONS OF PERSONALITY 


Les Altérations de la Personnaitté, Par Alfred Binet. 
Biblothéque Scientifique Internationale (Paris An- 
cienne Librairie Germer Bailliére et Cie , 1892) 

N whats in ordinary parlance called somnambulism, 
or sleep-walking, the patient rises in the might, per- 
forms a number of seemingly intelligent actions directed 

t@ some special end, answers questions with regard to such 

actions with a variable amount of coherence, retfirns to 

bed, and génerally, but ngt in 2 cases, wakes in the 
morning with no remembrance® of that which he has 
done during the mi&ht Such 15 somnambiftism m itg 
narrower sense It exhibifs the mdividuaf ın an abnér- 
mal psychological, copdition, the actions performed in 
this abnormal condition. being generally unc@nneeted in 
memory with the norneal gequeneé of evenfs in wakr 

life The word somnambflism 1s, however, now used in 

a wider and at the same time more techntcal sense, beig 

applied to all cases where the imdividual, qjther spen. 

taneo@sly or througf hypnotic suggestion, falls into an 
abnormal congition digtingyushablg ffom the nownfal con- 
wee of his ór her wakipglife | ftis with seg alterations 

ardfonality exhiBited duzirfg the sgate offsomnambulism 


an cat wider sense that M* Binet's voluisfe guety deals 
e. e e é . — 
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The subject 1s ‘one that is beset with peculiar difficulties, 
and one in which extreme caution 1s necessary in drawing 
anything hkt definite conclusions But itis one that. 1s 
* throwing, and 1s Itkely to throw, important side light on 
normal psychology, and one that may prove helpful im 
elucidating the difficult problem of the nature of the 
association of brain and consciousness It will only be 
possible in the space at our disposal to indicate the nature 
of some of the evidence M Binet adduces, and the 1n- 
terpretation suggested by this learned and lucid writer 

The phenomena of so-called spontaneoussomnambulism 
are somewhat as follows The patient is, we will say, a 
dull and melancholy young woman She falls into a deep 
and prolonged sleep, or suffers*from an hysterical or con- 
vulsive crisis On waking from the sleep, or emerging 
from the crisis, she 1s inan altered condition, with little or 
no memory of ber previous life, and no apparent know- 
ledge of her friends and relations Her character is 
changed no longe: dull and melancholy, she is bright 
and merry In this state she remains for a time, learning 
anew the ways of the world, and daily profiting by her fresh 
experiences Then she falls again into deep slumber, or 
other crisis, from which she emefges her old self once 
more, taking up her normal dull and melancholy Iife just 
where she left it She remembers nothing that happened 
in het abnormal or second state There 1s no continuity 
between the two Such alterations of personality may 
continue at varying intervals for many years 

Somewhat similar are the phenomena observed ın the 
somnambulism induced through hypnotic suggestion M 
Janet s subject, Léonie, 1s a serious and rather sad person, 
calm and slow, very mild with everyone, and extremely 
timid Hypnotized, she becomes a different being She 
keeps her eyes closed, but her other senses are abnormally 
acute She ıs gay, noisy, and restless, good-natured, 
but with a tendency to nony and sharp jesting In this 
condition she repudiates her forme: self “That good 
woman 1s not myself,” she says, “she is too stupid ! " 

. M Binet, summarizing the principal modifications of 
memory in hypnotic somnambulism, says that the stibject. 
durng the normal condition, remembers nothing of the 
events which have taken place duiifg somnambulism, but 
that, when hypnotized, he may remember not only the 
occurrences in former somnambulisms, but also those 
which belorfg to the normal state There ıs thus some 
continuity of the normal into the hypnotic personal:ty, but 
none fgom the hypnotic to the normal “Le livre de la 
vie somnambulique se ferme au réveil, et,]a personne 
normale ne peut pas le jire " WV 

But though there 1s no conscious memory m the waking 

'5tgte of whatehas occurred durmg sómnambulism, it 1s 
said to be possible to unggal the register thereof through 
automatic orniüing A factis told*to*the subject in the 


domam iato Sf sompambulisr under hyenosis, and the subjeg: 


15 then restored to the normal state” Heshas no recollection 
af the fact, and knows nothing aboutit But slip a pencil 
between his fingers, hiding the hard ffom his eyes by 
*neans of a%screen, and he willgwrite down the fact auto- 
maticagly (Gurneyj e 

In cases eof se-cafed® “ megative hal®cination ” or 

" systematit “Angesthesia,& the sudject” ynder hypnojic sug- 
* gestion neglects and's appareptly blind to certain offerts 
For example, two out of a number of blank cgrds are 
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marked with a cross, and the subject ıs made blind to 
these If she be given a dozen cards, and among then? 
these two, and ifehe be asked to ¢ount the cards, she will 
neglect these two and reply that there are ten But if a 
pencil be shipped between her fingers and she be asked 
m a low voice ow many cards there arg, she will reply, 
in automatic writing, wo An@ if she be asked, in the 
same tone, why she said ten and neglected these EHO; she 
will write in reply that “ she could not see them ” 

On the basis of such observationg ES afe here briefly 
summarized, and others fora descriptión of which we must 
refer our readers tó the book jtself, M Binet contends 
that, associated with the same physical individual, there 
may be two (or more) personalities, both of which are 
conscious They may be co-existent or successive. 
Anesthesia 1s the barrier which separates co-existent 
personalities ammesia the barrier which separates suc- 
cessive personalities ‘En un mot, il peut y avoir chez 
un méme individu, pluralıté de mémoires, #luralité de 
consciences, pluralité de personnalités , et chacune de ces 
mémoires, de ces consciences, de ces personnalités ne 
connait que ce qui se passe sur son territoire". We do 
not propose to discuss this position Suffice it to say, 
that for ourselves we see no satisfactory evidence ofthe 
co-existence of two personalities doth of which are 
simultaneously conscious Strange alterations and modi- 
fications of personality may occur under peculiar 
circumstances, but this is something very different 
from the supposed co-existence of two or more distinct 
consciousnesses e C LL M 





OUR BOOK SHELF 


Volcanoes Past and Present By Edward Hull, MA, 
LLD,FRS With Forty-one Illustrations and Four 
Plates of Rock-sections (London Walter Scott, 
1892) e 

In this new volume of the “Contemporary Sgience 

Series," Prof. Hull has given a very readable account of 

the phenomena of volcanogs and earthquakes A short 

introduction to the subject ef vulcanology 1s followed by 

a sketch of the active and eXtünct volcanoes of Europe, 

and this by an account of some of the “dormant or mori- 

bund volcanoes of other parts of the wdtid"e From this 
description of xYecent volcano@s, the author proceeds to 
the consideration of the Tertiary volcanic districts ofethe 

British Islands, and the pre-Tertiary volcanic rocks of 

our own and other countries The two concluding chap- 

ters of the book are devoted to a consideration of the 
remarkable eruption of Krakatáó in 188%, and the great 
earthquakes which during the last few years have 
attra&ted So muc# attention, with a discussion of gome 
of the veleanic and seismic problems suggested to the 
authér by his review of thephenomena These problems 
are classed by the author under the following*heads — 

“The Ultimate Cause of Volcanic Action, » “Lunar Vol- 

cantos," Apd the question “Are we living in an Epoch 

of special*Volcanic Activity?” An appendix gives “A 

Brief Agcofnt éf the Principal rue of Volcanic 

Rocks "s. 

In a little book of 270 pages it has of course been 1m- 
possible for the author to do full justice to such a wide 
circle of topics, and it ıs sometimes “difficult to detect the 
principle on which certain subjects havé been included, 
and others rejected by him ` But the author may be 
éairly credited with having accomplished his main object, 
which he has" defined as follows “To illustrate the most 
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recent conclusions tegarding the phenomena and ongin 
of volcanic agtion by the selection of examples drawn 
‘from districts where these phenomena have been most 
carefully observed and recorded under tle hight of modern 
geological science ” 

Zen admirable feagure of the work fs the recognition. of 
the principle that vulcanological problems may often be 
better attacked * by* the, study of ancieht and greatly 
denuded volcanoes, rather than by the examination of 
those ig actual actgvity, or of such as have recently 
become extinct 


e 

* Encyclopédie scemifligue des Arde-mémoue” — 
Réststance def matériaux Par M. Duquesnay 

tude expérimentale calrimétrique de la machine à 

vapeur Par V Dwelshauvers-Dery 
Arr comprimé ou raréfé Par Al Gouily 

(Paris Gauthier-Villars, Georges Masson ) 
THESE three httle hand-books on their respective 
subjects are made by the separate publication of 
the respective articles of the “ Encyclopédie scienti- 
fique” , it ıs intended that each subject is [o appear in a 
Separate vdlume at a rate of publication of thirty to forty 
a year 

There 1s no indication by numbering‘as to the order 
of appearance, so that probably these are the pioneer 


. volumes 


The first volume, "La résistance des maténaux," 
gives a very clear and concise account of the practical 
side of Elasticity, so far as required by the engineer in the 
design of beams, columns, bridges, and retaining walls 

Prof Dwelshauvers-Dety is well known for his theo- 
retical and experimental researches on the Steam Engine, 


* and his treatise may be considered as the application of 


the empirical laws of saturated vapours to tle theoretical 
. determination of thewuseful effect obtainable in the 
different forms of steam engine, simple or compound, 
with an attempt at the evaluation of the loss due to con- 
duction The 1esults arrived at are checked by com- 
parison with long-continued steam-engine tfials cairied 
out by Hirn, Donkin, Longiidge, and the author himself 
The third volume, on * Air comprimé," may be supposed 
to carry out the same development of abstract Thermo- 
dynamics when the medium 1s gupposed to behave as a 
perfect gas In this case the mathematical laws, deve- 
loped aè the outset, are capable of more ready and 1mme- 
diate application , and the second half of the book gives 
a detailed account of the employtnent of air as the medium 
for the transmission of eneigy in its various industrial 
applhications—for instance, as laid on 1n Paris compressed 
1n mains, or as employed when rarefied 1n the Westing- 
house brake * é 
A useful feature ın «hese Books is a page at the outset, 
in wifich the notation to be subsequently employed 1s 
carefully explained 
The Mechanical Equivalént of Heat .s taken as 425 
kilogrammetres, presumably at Paris, the mean of Prof 
Rowland’s experifents gives about 427 Baltimore kılo- 
grammetres, or in absolute measure about42 million ergs, 
or 4 2 joules s * 
The “Encyclopédie” is to be divided in intr@st ke- 
tween the sgctzon de Ingénieur and the sectzom du Bro- 
logiste, the volumes promised 1n the first secfion, as in 
course of preparation, will constitute a valuable technical 
working library SG 


Chambers’s Encyclopedia New*Editioh Vole i» 
(London and Edinburgh W and R Chambers, e892 ) 


THÉ new edition of this admirable Encyclopædia is now 
approaching completion, and 1n the present volume there 
is certainly no faljingeoff in the ability wish which the 
work has hitherto been written and edited »On all im- 
portant subjects represented by woids*between “ Round ”e 
and “ Swansea " there aie article§ summing ip, the latest 
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fesults of research An excellent article ore round towers, 
by Dr Joseph Anderson, is given on the first and secbnd 
pages  Thisis a model of what such a paper ought to 
be The author knows his subject thogoughly, and con- 
sequently understands where to draw the line between 
ascertained facts and the theories based upon them 
Another well-arranged archzological contribution by Dr 
Anderson is the paper on sculptured stones Dr John 
Murray writes with his usual lucidity on the sea and on 
sounding The task of expounding the facts and Jaws 
relating to sound and to the spectrum has been intrusted 
to Prof Knott, and the Rev E B Kirk contributes the 
articles on the sun and the stars Dr Buchan 1s the 
author of a clear and interesting paper"on storms 
Other scientific articles which may be specially noted are 
those on the Silurian system, by Prof James Geikie, on 
the skull, by Dı D Hepburn, on the snail and the 
slug, by Mr T D A Cockerell , on snakes and spiders, 
by Mr J A Thomson, on the steam-engine, by Prof 
A B W Kennedy, and on the steam-hammer, by Prof 
T H Beare Among the geographical contributions are 
articles on Russia, by Prince Kropotkin, on Siam, by 
Mr J S Black, on South Australia, by Mr J Bonwick , 
and on Spain, by the Rev Wentworth Webster 


A Guide to Electric Lighting By S R Bottone 
(Whittaker and Co „London, 1892) 


In this work the author gives a general idea of the 
various methods of electric lighting, without entering into 
any of those technicalities which tend to confuse rather 
than enlighten the ordinary reader Commencing with 
descriptions of the various batteries that are now em- 
ployed, he discusses their parucular advantages and dis- 
advantages, adding also a table of their E M F , currents, 
and resistances 

The second chapter, which is devoted to the pro- 
duction of currents by means of the dynamo, will 
enable the reader to form some idea as to the selec- 
tion of one of these machines for a given puipose, and 
to understand its general pimciples Perhaps the chap- 
ter on electric lamps and accumulators will be found 
the most serviceable, for one is brought far more into 
contact with them than. with dynamos themselves The 
information here will enable anyone to set up a small 
installation foi himself, while a very useful table shows 
the dimensions, capacities, weights, &c , of accumulators 
suitable «or such work 

The remaining chapters deal with the descriptions of 
some of the smaller apglhances necessary in connecting 
up the suppher of electricity, whether it be dynamo or 
accumulator, with motors or transforméts, and last but 
not least with an excellent résumé ofethe cost of mam- 
tenance, showing the relative prices of gas and electricity 
as now regulated ^ 

The book contains numerous illustrations, and as a 
thoroughly practical and handy work should be widely 
1ead . 

oe 


LETTERS TO THE EDITOR, * 


[Ze Editor does not hold himself responszble for opinions ex- 
vessed by his correspondents ether can Me undertake 


to return, or to coPrespond with the writers ofe repeated a 


eanuscripts intended foræhis or any ether part af NATURE, 
No notice ıs taken of anPnyrgous communications ] 


“The Grammar of Science ". 


To the vast majority oé%eaders chapter ix, of the ** Grammare 
of Science ” will probably seem tp be simply a plea in Savourof * 
the doctri@e of evolution infits purest form MWe were not called 
upon to express any opinion as to the merys of this doctrisef nor 
did we What st9fck us fata sull strike us) 5s fuggamentally 
ilggsal, was the formulation ff a thgorg, which, 1tgelf fvowedly 
a mental product, proceeded to picture a® universe d&void of 


Sentien® beings, or, in the phraseBlogy of the ‘Ssrgymar,” a 
© . 
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e . 
congeptual world evolving the perceptive faculty which creates 
it An evolution theory which postulates spontaneous genera- 
tion and hum&n automatonism 1s natural to the materialist, and 


* hence our contenti@n that, 1n spite of the general character of 


the argument 1n the earlier chapters of the book, certain con- 
clusions are distinctly materialistic ° 

Aggin, we are not of those who would bind down all time to 
Newton’s views on matter, force, and motion That never has 
been the position of those whom Prof Pearson delights in 
nicknaming the Edinburgh school Only we think a writer 
should be careful as to what he imputes to Newton Thomson 
and Tait say, '* We cannot do better, at all events 1n commenc- 
ing, than follow Newton somewhat closely” and unless they 
have misrepresented the teaching of the ** Principia,” an attack on 
their version surely amounts to an attack on Newton Indeed, 
Prof Pearson fully realizes this himself, when, on p 382, he 
accuses Newton of thinking of ‘‘ force in the sense of medieval 
metaphysics as a cause of change in motion” It was this state- 
ment we took exception to Similarly, we cannot but look upon 
Piof Pearson’s obvious jeer at Maxwell’s language as of the 
same gratuitous character 

** Matter 1s, as 1t were, the plaything of force "—this evidently 
Prof Pearson regards as his trump card Now these words— 
and note the '*as 1t were "—Ooccur in the discussion of Newton’s 
laws of motion, and are obviously suggested by Newton’s own 
anthropomorphic language But they can give rise to no mis- 
apprehension in the mind of one who 1s reading Prof Tait’s 
** Properties of Matter" for profit, In the light of the mtro- 
ductory chapter there 1s really no rĝom for other than wilful 
misrepresentation of Prof Tait’s position Moreover, it 1s 
positively astonishing to find an author, who has no slender 
claims to the title of historian, confessing his ignorance of 
Prof Tait's lecture on *' Force," delivered before the British 
Association in 1876, and published in NATURE, vol xiv (see 
also ** Recent Advances,” third edition, and Maxwell's ** Life,” 
p 646)  Thatlecture was, we think, the first popular exposition 
of the subjectivity of force The recognition of this truth was, 
of course, a natural consequence of the iemarkable series of 
discoveries which brought home to the mind that energy was 
physically as objectively real as matter We certainly did not 
need to go all the way to Berlin to learn it C G K. 


On the Line Spectra of the Elements 


I OBSERVE from Prof Runge’s last letter that on one point 
I was led into misinterpreting his meaning by his having used 
the letter 7 in his second formula on p roo (NATURE of 
June 2) m a sense different from the only definition that had 
been given of that symbol, viz the jot of time—the time that 
light takes to advance one-tenth of a millimetre 1n, the open 
wether The period of time represented by 7 1s as determinate 
as aday or hour With it, Prof Runge’s equation represents 
one definite discontinuous motion aldhg the sloping sides of the 
teeth of a particylar saw, and this 1s what I understood by it 
I perceive now that he intended 7 to be interpreted in a new 
sense, and meant the*equation to represent uniform motion 1n a 
stra.ght hhe to an zzdefinate distance 
e If all that Prof Runge wishes to point out is that motion 
along an orbit that extends to infinity must be either wholly 
incapable of being represented by a Fourier's series, or at least 
must contain a component of that kind, this 1s both true and 
obvious, and the instgnce Hà gives (which is, in fact, uniform 
motion tg an unlimited distance along a straight hne) 1s a case 
in point — Butit should be added, ifa such component of the 
motion of Zh electric charge Which does not yield to Fourier’s 
theorem can produce any periodic disturbancg in the ether in 
other wgrds, 2¢ would mo! contribute anything to the spectyum 


mney, A&cordingly, any such part of the motion—for instance, the 


advance, 1f common “with the ref of the solar system, ofthe 
electrons within the molecules of a gas on the earth, at the 


* rate of eight miles a second, towards the constellation Hercules, 


w Which is the precise kind of motiog jha» Prof Runge adduces 
as an instance—has mothing whatever to do with the subject of 
my memoir, whigh is an inves@gatiqn into the cause of double 
ling gv spectra € It should further be added that unlimited 
motions offany kind*ha¥e nothing to do wep motions going on 
rorthin moAcules, to @invesfggtionof which chapter iv pf my 
memoiras dVoted, and tht any discu%sion of them «here woeld 
have beer oif of place " "o a 

Henci#to represent as a defect which vitiates 
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as Prof Runge does, that I have omitted ın that chapter to 
refer to the motions which are not resolvalfte by Fourier’s 
theorem, 1s, I submit, not legitinfate,criticism, especially as the 
matter, beside being irrelevant, is obvious, and I also submit 
that to say ** A plausiple suggestion about the movement of the 
molecules ought to explain more thane one of the opséived 
phenomena" “Nature, Apri 28, p 604%) 1s not criticism 
at all We mist use the data furnished bf our observation of 
nature to carry us as far as they will go in the interpretation of 
nature, and not refuse to employ them to that extent because 
they do not enable us to get further 
G JoHNSZONE SroNEY 
9 Palmerston Park, Dublin, July 2 9, 





. 
Range of the Sandérling in Winter 


As my little contribution to the Records of the Australian 
Museum has been honomed by a notice m NATURE (supra, 
pp 177-78), I must ask leave to qualify two statements theretn 
made Since I wrote it I have become aware that Dr Finsch 
had a specimen of the Sanderling (Caltdres arenaria) brought 
to him at Bonham Island, one of the Marshall Group, which 
les within the tropics (/ézs, 1880, p 331), and, after the 
publication of Mr  Everett's list of the birds 9f. Borneo M 
1889, that gentleman announced the occurence of this species 
at Baram, on the north-east coast of that island (Zs, 1890, 
ALFRED NEWTON 


465) š 
Magdalene College, Cambridge, June 25 


Immunity of the African Negro from Yellow Fever 


Dr. CREIGHTON will find that on p 5t of a report dated ' 


1890, ** On the Etiology and Prevention of Yellow Fevei,” Dr 
George M Sternberg (Lieut -Colonel and Surgeon U 5 
Army) makes the following statement — 

**[t has been asserted that the negro race 
immunity from yellow fever, but this 1s a mistake The 
susceptibility of the negro 1s, howevet, much less than that of, 
the white race Amongst those attacked the mortality, a$ a 
rule, 1s small.” 

He will also find the subject discussed on pp 166-67 of ‘A 
Contribution to the Natural History of Scarlatina,” by Dr 
D Astley Gresswell (Clarendon Press, 1890) Dr Gresswell 
writes thus — 

‘©The African negro of pure descent was supposed to be 
1nsusceptible to the virus of yellow fever and of malaria It is 
said, however, that when these affections are prevailing 18 a 
virulent form the negro does become infected and mani- 
fest such infection Ths would suggest that the almost 
complete immunity in the case of the negro has been acquired 
Moreover, the fact that neptoes of pure descent are more likely 
to manifest thesymptoms of yellow fever on exposure to the poison 
afger they have passed some years or some generations in more 
temperate latitudes, ın which the disease 1s not indigenous, 
suggests that in order to maintain this degree of immunity it 1s 
necessary that the negro shoul@ continue to live in localiues in 
which the virus exists, in other words, that “the individual or 
the race should be repeatedly subjected to the virus It may, 
1n fact, be questioned how far„ın regard to these diseases in 
man, susceptibility differs mdependently of protection acquired 
by previous subjection to the action of the virus or its products , 
though natural selectiom mmy (as certam] facts indicate) have 
acted More directly Indeed, 1t 1s quite possible that protection 
acquired by Previous infgction 1s much more frequently a cause 
fo be:fighity or only partial susceptibility in the case of these 
and other unfection-diseases than 1s generally allowed for " 

I do not think I can with advantage add anything to these 





quotations? Your RFVIEWER. 
. . 4, ERRA 
e i A Solar Halo 


. e 

IN fonnection with the heavy thunderstopms further south, 
possilfly, there was here the most briliaft solar halo on the 
29th which I have seen The wind was easterly all the time, 
causing sea-éog-like clouds in the morning, which dissipated 
by degréts abqnt 10, but I did not notice the halo before 10 45, 
nor after 3 30 or 4 o'clock It was certaufly gone at 5 

Though a complete halo at 11, 1t was far intenser above and 
elow, the nosth-west and, south east octant especially By 1 


my reasoning, | o'clock thi had shifted to the north-east and south-west octants. 
e 


has a congenital * 


Jury 7M 892], . 


Between 11 45 nd 12 the south-east octant of the outer halo 
{red inside) was also visible , 

Until 1 o'clock the figute was practicallyecircular, the inner 
‘space being remarkably free of colour, the blue of the sky assum- 
ing en ashy grey tint 9 By 2 the figure was elliptical, the long 
axis hdhizontal, and the halo «o£ complete The ellipticity m- 
creased asthesun snk, Hence the visible pagt wa. evidently 
formed of the tangent arcs No doubt the intense brillancy near 
noon was due to these arcs practically coinciding with the 
ordinary halo, because €f the sun’s great altitude 

J EDMUND CLARK 

4 Lorne Terrdte, Edaburgh, June 30 

" -— 


The Electric Currerft 


DURING the thunderstorm Jast evening, in the middle of the 
bnlhant flashes which illuminated the south-eastern sky, I 
ania the electric current assume the following remarkable 
orm — 
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Burlington Fine Arts Club, 


,EDWARD HAMILTON. 
17 Savile Row, W , June 29. 


Are the Solpugidz Poisonoug” 


*A1 a recent meeting of the Linnean Society (June 2), I had 
the honour of exhibiting the jaws, claws, and hairs of a species 
of Galeodes from Tashkend, 1n order to show certain peculiari- 
tres, which perhaps throw light on the question as to whether 
these animals are poisonous or not 

Murray, in “Economic Entomology,” says  '' Their bite 
1s said to be venomous, and even dangerous, but proof of this 
1» wanting ” 

dt is, further, always the nativeyin both the Old and New 
‘Worlds where this ** spider " occurs who give 1t 1ts bad reputa- 
tion, and always the European immigrant or settler who either 
doubts or even positively denies it 

In spite of the well known fact ef the persistence of ground- 
less terrors 1n the minds of uncivilezed peoples, I should still be 
inclined to think that, ın a case df this kind, which 1s one of gaw 
experience, the natıves would probably be in the right 

Dufour, in lys m@nograph of the Algeran species (Mem. p 
a l'Institut de France, xvu ),eafter describing a serious case 
arising from a @aleode€ bite, having failed to find any poison- 
glands or apparatus, leaves the mystery to be solved by others. 

Croneberg (Zool Anzezger, 1879) claimed to have discovered 
the poison gland in a long coifed gland, which he says opens at 
the tip of a lancet-shaped process at the junction of the palp 
with its basal or mfxillar portiom ds far as I can make out, 
this gland is the homologue of the coxal gland of the other 
Arachgids This would not preclude the posSibilety of its being 
apoison gland On the face of it, however, I should*net expect 
to find the opening of the poison gland in this comparatively 
awkward plate In a creature so armed for attack as Galeodes, 
one would expect the venom to tfke a more promisegt place in 
the offensive armoury Qe? 

Examination, on immersion in clearing media, shows—- 

(1) That the tips of the jaws areenot only trayersed by®a 
canal opening to.the exterior, but are covered with mifltitudes 
of fine pores, whiclf can be traced with a low power thrdhigh the 
thick chitin * 

(2) The claws are also ppen at the tip, while the shaft of the 
claw seems filled with aglandular mass of tissye profided wgth 
trachez These claws are terrible weapons of offence , the 
artıculatıng Joint at the end enables them to 4nchor themselves 
1n the body of the prey . m 

(3) Arourld these claws are sharp hairs, which aphear, like the 
claws, to be open at their tips It 1s obvious thathe gghter the 
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claws draw themselves into the flesh, the deeper would" the 
pointed hairs at their base penetrate, and, if poisonous, increase 
the deadly nature of the attack, " s 

(4) Leaving the spines on the limbs, and the long, thin appa- 
rently tactile hairs out of account, the hairs on the legs and back 
are, as a rule, forked at the tip, as has been already described by 
Dufour Up to the fork they are hollow, hke those roufd the 
claws, My suggestion 1s that these are like buttoned rapiers 
They are harmless until the animal ıs seized. The fork prevents 
the hair from penetrating until the pressure is great enough to 
snap off the tip. Small mammals and birds would soon learn not 
to try to chew up or swallow a Galeodes If this suggestion 1s 
correct, the action of the forked hairs may be compared with that 
of the stinging hairs of the common nettle 

(5) Here and there are long hollow hatrs, with the tips swollen 
out into a thin bubble-hke expansion of the chitin These hairs 
may be abnormal. I found five or six in all, and chiefly on the 
palp They seem to indicate a tendency of fluid to flow down 
the hairs 

The openings at the tips of the claws are quite in keeping, mor- 
phologically, with those at the tips of the haus Claws are 
but highly developed hairs. The jaws, however, are modified 
jomts of limbs We have, therefore, to interpret the central 
canal (?) and the pores which open at and around therr tips, as the 
canals which run through the cuticle into the hairs We find that, 
as we recede from the tips of the jaws, the open pores cease, and 
the hairs commence, each with its cential canal continued through 
the cuticle . 

As to the nature of the poison which I suggest flows through 
these apertures, I am inclined to consider it, m the presumed 
absence of specialized glands, as a product of the hypodermal 
cells, perhaps even of those which secrete the hans themselves 
At the tips of the jaws, where the hairs have disappeared and 
only their pores remain, these cells could be specialized foi this 
purpose alone Inthe claws there seems to be a mass of cellular 
ussue, which would also be a derivative of the hypodermis, and 
may be solely taken up with the secretion of poison 

One other point remains to be mentioned, viz the mechanism 
for the movement of the end jomt of the claw Articulated 
hairs are common among the Polychzete Annelids, but the exact 
mechanismis not visible This large claw of Galeodes may ex- 
plam these cases We should naturally not expect a muscle fibre 
inahair Theactual mechanısm ıs very simple — Alongoneside 
of the claw thechitin splits, for, say, three-fourths of 1ts proximal 
length, toform aninnerand an outer layer A very slight differ- 
entiation of the flexor muscles of the claw would allow of a few 
fibres being attached to the innerlayer A pull at the inner strip 
of chitin bends round the tip of the claw, invaginating a small 
portion of the outer layer, which thus forms a collar round the 
base of the jomt or **nail" assome callit The bending of the 
claw would almost necessarily compress its fluid contents, some of 
which might escape through the opening at its tip 

Until the question as to the poisonous nature of Galeodes has 
been exferzmentally settled, these observatiorfs seem to have some 
weight in the affirmative scale eHENRY BERNARD 

Streatham. . 


Death from Paraffin, and Members of Parliament, * 


NOTWITHSTANDING the enormous development which has 
taken place in recent years in gas and electricity, there can be 
no doubt that oi lamps light #e homes of a larger number of 
persons throughout the world than any other illuminant Even 


in the United Kingdonft alone it has been estimated that over e 


10,000,000 lamps are in use Mo wonder, then, tRat newspape: 
readers are every pow and again startled by the regital of terrible 
ac@dents, too often resultmg in agonizing death yr Alfred 
Spencer, of the London County Council, stated at the inguest 
orfthe late Lord Romilly tgat he estimafed that théte were 300 
deaths a year caused inthis coutry by unsafe lamps Mr Shean, 
of the Fire Brigade Association, expressed the,opinion that 10 e 
per cent of fires ave gqused by paraffin lamps, and Captain 


Shaw, the former Superintendent of the London Fræ Brigade, e 


reported, 156 fires in onegrear @aused by thegipsetting of lamps 
in London Wali a friend to humanity in e&ch constituen@y ask 
the candidates, wjeether Lilseral er CénsSvatwe, topledge them 
selys to support a shoet Agt*of Pagliament conffedling every 
lemp to bave affixed toft an autorftatic exgnguisKer, es 1ecom- 
emehded in the reports of Sir Wrederick Abel,@Mre Boverton 
Redwood, and Colonel Majendie, or must we wait uif a Bishop 
or*a Royal Princes@is burnt $otdeath ? e ° H*MANITY, 
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OV THE CAUSES OF THE DEFORMATION OF 


s THE EARTH'S CRUST 
Mountam-makıng . 
B* eminent geologists 1t has been shown that the con- 
traction hypothesis is not sufficient to account for 
the observed deformations of the eaith's crust We are 
obliged to look for other causes of deformation 
The form of a cosmic body must be irregular if the 
masses are unequally mixed Already in the liquid stage 
under this candition a geoid is formed The radius with 
dense material must beshorter, so much as to equilibrate 
the higher regions with less density 
This cause of constant irregularity 1s not sufficient to 
explain the existing differences of level In fact, depies- 
sions and elevations are not the result of a constant equi- 
hbrium, they are not permanent Sedimentation and 
erosion disturb the mechanical and the thermal equi- 
librium and cause a continual deformation of our planet 
Another cause of deformation is found in the continual 
shifting of material Accumulation of eruptive material 
and of sediments (loading) on one side, and erosion (dis- 
burdening) on the other side, cause deformations of the 
earth’s crust If the plasticity qf the cosmic body is 
great, the surface of the burdened and disburdened 
regions has the tendency to remain nearly level—a 
quasi-hydrostatic (a “‘magmastatic”) equilibiium. will 
dominate 
As the material of our earth 1s not very plastic, and as 
other causes of deformation have a contrary effect, it is 
natural that geological facts are not in accordance with 
this hypothesis 
Contradictory to this hypothesis are the facts (1) that 
subsidence does not continue as long as sedimentation 
goes on, (2) that sinking often 1s considerable, though 
the loading is slight, (3) that in many cases enormous 
loading does not produce a depression of the earta’s crust 
(volcanic chains growing up ona highland) 


The Thermal Theory 


The constant disturbance of thermal equilibrium 1s of 
the highest importance Sedimentation causes an as- 
cending movement of the geo-isotherms — expansion 
and general elevation If the dilatation ıs conceptrated, 
thee may result a fold-chain (Hall, Reade) The 
hypothesis 1s supported by the fact that the elevation 
and folding always drives up s€diments, which were 
formed immediately before the orogonic movement 
The mountains groy up from a shallow sea, they are 
never generated in the middle of a continent, which 
might as well occur according to the contraction- 
*hy pothesis è 

Messrs Fisher, Hutton, and Reade have considered the 
thermal effect, and agree that 1t 1s sufficient to produce 
considerable deformayons &But to produce a mountain- 
chain of some 1000 m , we must suppose a concentration 


» of the eff€ct in one zone, as long aswe, according to Mr 


Reade, conSider only the effect of thermal expansion in 
the earth's cgust e . 


As physical geology considers*hetarth as a rigid bod y 


dS (the plastigty, according to MreG Darwin, being thatof 


steel) there ıs no reasén why,the*thermal expansion ought 
not to proceed through the rigid magma to the region 
of constant témperature The increage of temperature 
being 3°,C for 1004n, the tempéAture at the depth of 
40km = 1200' Ç ,at 50 km» = ņ500° C After sedimen- 
tatio of IO km the base of the sediments is watmer by 
300°  The*underlyfgg ‘masses ere equejly warmer by 
this quamtfty M ° 


s e. 
The lmear*expansion df rocks pêr 100°C is nearly s 
I per mdleæ e 1 metre per km In our case tlfe ex-e 


pansion "IS, —,3 m per km, Lateral expangon beng 


cent The crust would be 
expansion by 5ooemetres 

If we consider the thermal expansion proceeding to a 
depth of 500 or r080 km through the rigid magmaewe 
find that indeed highlands and chains ef some 1800 m 
may be driven &p, even if we do not steppose a concen- 
tration of the thermal effect on a restricted zone 

Yet certain facts are not in accordance with the theory 
thus formulated (1) Elevation and mountain-making 
1s not a slow and constant process, but 1t 1g executed in a 
short time (relatively) (2) Folding w some cases does. 
not reach to a cqnsiderable depth, but We often meet 
undisturbed masses below the folded complex These 
facts induce us to modify the hypothesis 

Messrs Gilbert and Suess have shown that the move- 
ment of folding 1s horizontal and superficial, we may 
consequently ask whether folding may not be caused by 
a gisding movement (see my ‘‘ Theoretical Geology ”) 

If we deposit under water sediments of great plasticity, 
and 1f we incline afterwards the masses to the extent of 
5° oz 10°, there succeeds a gliding movement especially 
if the sediments partly emerge from the water-level, 
and if occasional shaking (earthquakes) occurs 

The gliding masses form a fold-chain The Silurian 
of Christiania 1s intensely folded, but it rests on an un- 
disturbed base (Brogger) The folded Jurassic strata of 
the Weser chain likewise repose on an unfolded base 
In such cases it 15 nnpossible to derive folding from a 
general contraction, nor can we explain the qutet base 
by supposing a concentration of thermal expansion in 
certain districts The existence of a quiet base is ex- 
plained only i£ we admit folding to bein such cases a 
gliding procegs 


elevated thréugh the full» 


The fact that folding in natume 1s accompanied by , 


emersion 1s in accordance with these views 

Contradictory to this hypothesis seems the fact that the 
hypothetical land (from which the folded sediments were 
pushed towards the lowland) in the back of the chain 
1s often wanting, and that 1n its place a (marine or a 
terrestrial) depression exists This objection disappears. 
if we pursue the process, and we find that this seemingly 
contradictory fact indeed must result partial cooling 
causes local depression " Erosion has'the same effect. 
If 1 km (vertical measure) of rock mass ıs denuded, the 
temperature of the new surface 1s lower by 30° C than it 
was at this point before erosion occurred This cooling 
propagates into depth, andthe denuded land gets depressed 

The highland, from which the sediments glide away, 
must sink down in course of time The Jura is pushed 
towards the French plain , in the backs sifuated the de- 
pression of Neuchatel Her®, accogding gto the deduc- 
tion, existed a highland, which subsided in conseqaence 
of cooling Between the fold-chain and the depressed 
district are situated deep ruptures, along which earth- 
quakes occur as long as the depression goes on 

East of the Appalachian Mountats, as late as the 
end ofethe Palsozoic era, a highland was situated, 
wherefrdm the détritus-masses were transported into the 
Appalacifian sea Afterwards the Carboniferous emersion 
occurred (in consequence of thermal expanseon) and the 
Paleozoic sediments weregpushed towards fhe western 
lowlands here the Appalachian chain was generated 
Etoso and consequent cooling, instead of the old eleva- 
tpn, caused a depregsion in the eastern region, which 
got inund&ted by the ocean 

In dourse of time the adjoining distracts have changed 
parts In the lowlaad a chain 1s driven up and the'old 
highland sinks down è 

&ruptfve digtricts form depregstons with growing 
accumulatiogs The thermal effect ın course of time 
lgads to an opposife movement Material of 1000? C. 
flows througt**many fissares and covers the syrface The 
eruptive regipn, in consequence, gets heated in a higher 


impossible, it results ın a vertical elevation of nearly 1 perf] degree than by simple esedimentation She period of 
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depression in jhis case, too, in course of time, gives way 
to a contrary movement. 

It is obvious that elevation and subsidence, in volcanic 
as well as in sedimentary districts, mustalternate, as we 
indeed observe. Cognpression, metarfiorphism, and load- 
ing caflse a negative movement in the sedimentary dis- 
tricts (geosynclirme) ;» wagning causes eleWation ; erosion 
again creates subsidence. These positive and negative 
factors aj different tiges have different values, and partly 
compensate each other. 
dence are oftensobserved to alternate. 

The greatest contsa$ts must occur where a highland 
joins the sea ;*here sedimentation and erosion cause a 
considerable shifting of material ; loading and unloading, 
as well as great thermal contrasts, dominate in these 
regions. 


[ Fr 
. 
. The positive and negative movements of the sea-level 
aré not important ; but the amplitude of deformation at 
the boundary between high land and sea is in some cases 
as great as 20,000 metres. 
The hydrosphere is relatively constant, Whereas the 


G. 


Therefore elevation and subsi- | 





whole complex begins to glide towards the lowland. The 
sediments get folded to a considerable depth; faults 


occurred between districts of diverse mogion. The gliding e 


deformation occurred rapidly whenever the base was 
shaken slightly (earthquakes) The experiment being 
finished, we let the masses consolidate ; afterwards we may 
prepare profile-cuts, which may be executed with the saw, 
if we evaporated plaster. 

The cuts are instructive, if the strata are differently 
coloured. 

If we mark certain points in the originally level strata, 
or if we divide the whole system into cubes, we may 
study the locomotion and deformation of @very point, 
line, square, or cube of our system ; the vertical, as well 
as the horizontal component of displacement, may be 


observed and measured. 


crust executes oscillations of long duration and great | 


amplitude. 


If we want to study in an experiment the formation 
and motion of a lava-stream, it cannot be our wish to 
observegthe motions of an enormous quantity of a body 
as viscid and as hot as lava through long time; that 
would be mere observation, and wot experiment. In a real 


experiment we observe the y ed of a small quantity of | 


a less rigid material for some hours or Gays. . 
If we observe in nature folded strata of hard sandstone 


and of soft she or tlay, we shall be satisfied to imitate the | 
deformation of the latger mas%es ; and instead of the hard | 


sandstone, we will take substances as unplastic, but so 
brittle that they yield to the small forces employed in our 
experiment. . 


So we may produce on a small scale, with application | 


of little force and fh a short time, the same effect which 
we observe in nature on a large scale. v 
If we succeed in producing experimental tHe same 
phases of deformation, the same mechanical effec? asgin 
nature, if we see fold-chains and complicated. eruptive 
massives growing up with theitcharacteristic features, we 
shall be obliged to attribute to these experiments a high 
importance for mechanical geology. A? 
In my experiments I evaporated muddy jnaterial (claye 
mud) or plaster of Paris, which consolidates slowly in 
consequence of am admixture of glue. The strata®were 





differently coloured: some thin serata, consisting of | 


plaster-powder, were lyittle, and underwent ruptural 
deformation, whereas,the other masses showed plastéc 
deformation. The whole system reposedgon a base, 
which, according to the plasticity of the material, was 
inclined by 5° to 15°. e "e 
As soon as the inclination attained a certajn limit, the 
. 
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The following experiments explain some points in this 
theoretical essay :— 

The plastic sediments are loaded by a mass, and get 
deformed in the manner illustrated by Fig. 1. The black 
base and the black side-wall at the right hand (fault scarp) 
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are sigid ; the plastig *straea” are pushed upgn form of a 

fofd,; the highest white stratum is rigid, aga gtts torn 
tito cfods. » 


^ Bigs. 2-4 show Successive stages. A deltas deposited 
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. . 
under water, gets elevated, it emerges; the masses are | 


shaken slightty and glide over the inclined base. Fold- 
"ng succeeds, as Fegs. 3 and 4 show. 
. 
VECXNETUERCOIOHUNNER 
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In Fig. 5 the strata, gliding over the inclined plane to 


the left, were divided by verticallines. Distance of lines 
=o1 metre. At the top of the figure the fixed scale is 
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noted. Point 4oa of the strata originally lay directly 
below the scale-point 40, 60a was placed below 60,nd 
so oif. 
E e 
. o . 
e 
. 
E © : 
. . 
- 
. . . 
z^ 
. e. j 
. ? e. * . > . *e 
. We see & once ife *inount & horizontab (glidit) 
* . * * . 
. movemert. WIne vertical elines are deformed "the 


directio y the motion. The farts near thease mpre 
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| depth of the masses is remarkable. 
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little, the parts near the surface have a higher velocity, sq 
that the vertical lines of divisicn get curved. The motion 
being intense in the highland (at the right hand), the 
vertical lines in thisgegion are pushed over and assyme 
a flat position. © 8 

The surface qf the gliding masses in this case remained 
level, as the material was very Plastic; yet folding in the 
We see that a fold 
chain may have a wide surface; *the intensely folded 
regions get exposed only after an extensive erosion or 
abrasion occurred, This experiment shofs also how the 
motion and the amount of folding decrease in the direc- 
tion towards the b&se. : 

Figs. 6 and 7 illustrate my conception of the process of 
glide-folding as it occurs in nature. The black parts form 
the solid basement; ats we observe a fault scarp (the 
coast of a continent). In the sea the sediments SX are 
deposited. Warming of the newly-depositgl masses, and 
of the lower parts of the earth's crust, in course of time 
elevates the sediments, as the dotted line in Fig. 6 notes. 
The sediment? glide over the inclined plane gowards thg 
right, and form a fold-chain, O. 

The motion of a single point is noted in Fig. 8. Point 
S first gets elevated (through thermal intumescence) to S', 
and then it glides towards S". In most cases the 


way described by a point is complicated, as Fig. 9 illus- - 
trates. Elevation having reached a certain degree, the 
masses glide a little, elevation continues, again gliding , 








succeeds, and so on. 
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The highland in the back of the fold: chain (black mass 
at the left hand) gets eroded ; cooling causes a subsidence 
| of this region, the earth's cru$t breaks, and through the 


. 
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| 
fissures and faults, in many cases, eruptive material 


| escapes. Asolcanic chain is built up in the back of the 
fold-chairt (Fig. 10). In course of time the fold-chain 
e E 
e . 
. . " 






. * 
may be covered partly by the volcanic chain (Fig. 11). 
Fig. 12 (profile), and Fig. 13 (surface of the same experi- 


. 


ment) show that (tearing) and pushing (folding) 

` are reciprocal processes. The strata, diding away from 

the highland, are torn in this district, whereas compression 
and felding occur if the lowland. 

The surface $f the strata (Fig. 13) 


a? divided into 
squares of different’ coleur (like a E 


board), so that 





* we may see and measure directly the direction and 
amount of pushing and pulling in both districts. Black 
fissures occur at the left hand, grey folds at the right 


The base in this, as in the other cases, was rigid ; 
there occurred #o compression in the depth, yet folding 
succeeded in the gliding strata. 

Folding, according to my opinion, does not depend on 
a contraction of our planet, but is a sfmple gliding 
Phenomenon. E. REYER. 


NOTES. . 

AT the meeting of Section A of the British Association on 
Monday, August 8, there will be a discussion on the subject of 
a National Physical Laboratory. The discussion will be opened 
by Prof. Oliver J. Lodge, F.R.S. e 


THEeAcademy of Sciences at Berlin has conferred upon | 


Lord Kelvin one of the first four Helmholtz gold medals, 


. 
Tue French Association for theeAdvancement of Science will 
hold its twenty-first meeting at Pau from September 15 to 22. 


THE Councig of University College have accepted a tender for 
the erection ofnew technical laberatories for the practical teaching 
of meghanical ard electrical engineering. Care has been taken 
that the buildings shall accord with all the conditions of modern 
teaching, but of course it is necessary that provision shall also 
be made for an adequate supply of apparatus and plant. The 
part of the pro laboratory whieh is to be set apart for 
electrical engineering cannot be properly fityed up for sum of 
less thith £2010, and Prof. Fleming hes issued an° appeal tô all 


who may be able and willing to help him in obtaining @his | 
amount. Inthe course of his appeal he says: ‘* The Council | 


do not at present see their way to incur this additioma] expendi- 
ture over and above the cost of the buildings, and\eteiteis 
absolutely essential to the completion of the project. The 
Council have, therefore, by a minute" of theif proteedings of 
May 7, 1892, recommended this very essential part of tite pro- 
poséd work to the notice and liberality of those who may be 
disposed to help. Thus sanctioned and auth®rized by the 
Council, the Profwsoreof Electrical Engineéring begs per- 
mission to bring under your notice thenecessify for a special 
Electrical Apparatus Fund, and desires to invft, your aid in thè 
formation of such a fund of £2010, to be erfitled * The 
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"University College Electrical Engineering Apparatus Fund,’ ” 
Prof. Fleming is anxious that the sum should, if possiblé, be 
obtained within the next six months. Donatiens should be 
sent to the Secretary of University College,emarked ‘‘Electrical® 
Apparatus Fund." 


THE services rendered by the late Sir William Mageay to 
the Linnean Society of New South Wales and to science in 
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general are to be comméÉmorated by the publication of a me- 

morial volume, ‘This was decided recently at a general meeting 
| of the New South Wales Linnean Society. It is proposed that, 

in addition to a portrait and memoir of Sir William Macleay, 

the volume shall consist of original papers on those branches of 

science in the advancement of which he was especially interested 

—zoology, ethnology, botany, and geology. Promises of papers 
| have already been received from Sir F. von Mueller, Prof. 
| Hutton, Prof. J. Parker, Prof Baldwin Spencer, and other 
| leading Australian biologists. It is intended that, as regards 
‘style of get up and illustration," the volume shall be fully 
worthy ofthe occasion. The expense is to be met by means of 
a public subscription. Every ordinary member of the Society 
subscribing one guinea or upwards, and any non-member sub- 
scribing two guineas or upwards, to the memorial will receive a 
copy of the volume. At the meeting of the Society on May 25, 
the President announced that a number of subscriptions had 
been received in answer to a circular issued a few weeks 
previously, It was necessary, however, he said, that a con- 
siderably larger sum should be coilected before the Council 
would be in a position toeproceed with the work. 


THE Governors of the Merchant Venturfrs! School, Bristol, 
have elected to the vacant Lectureship €n Biology Mr. G. P. 
Darnell-Smith, B.Sc., assistant to Dr. W. Marcet & University 
College, London. Mr. Smith is a student of University» 
Coflege, and graduated with honours in botany and zgology 
in 1891. i 

THE thunderstorms which we @eferreg to in our last issue gave 
a very decided, but t rary, check to the tempa@gature, the 
highest day readings fafling abogt 20° after the sterm; and the * 
heavy rains which accompanied the, disturbed weather have 
materially lessened theglefigiency of rainfall, whith has been so 
| characteristic a feature for some months past. B the efi of e 

lat week the temperatureehad recoveted, and the weather be- 

came very fine in the southern parts of the kingdom, the maxima | 
| reaching from 80° ip 85° at some inland statibns on Sunday ; 

while conditions remaified unsettled, with heavy rein, in tH? a 

north ang west, owing to e cycP»nic area whigh passed along the 

Irish coast, and caused a thunderstorip on th® east goast. eDhring 

the last day or two? deprgssfons fave paged (b the gorthward of 

qerfslands, again causing uifettlel Weather, wish rain in most 
epaitss While the westerly windy have incfeased gongiderably in 
| strength, rgaching ae force of a gale on our north-west coasts. 
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TheeMeekly Weather Report issued on the 2nd instant shows 
that the rainfall differed very considerably in various parts ; in 
e most of England, the north and west of Scotland, and in Ireland, 
the amount exceeded the mean. The greatest deficiency on the 
amount due from the beginning of the year is over the midlané, 
south, and. south-west of England, and the west of Scotland, the 
amounts varying from about 3 to 7 inches, Bright sunshine 
exceeded the average amount for the week, except in the north- 
western and south-western districts. 


Tue Washington Weather Bureau has recently issued a report 
on its work for the last six months of the year 1891, dealing more 
with the scientific and practical work of the Department than 
with the administrative duties, which were referred to in a special 
report issued in October last (NATURE, vol. xlv. p. 86). Prof 
Harrington states that an endeavour has been made to improve 
the weather forecasts in every possible way; the time covered 
by the forecasts has been extended to thirty-six hours, and longer 
in some cases. Every effort is made to distribute the information 
as widely as possible, and for this purpose the telephone is 
becoming more popular, and will possibly eventually supersede 
the telegraph. Increased interest has of late been manifested 

‘in regard to meteorological. education in the United States, 
and a list is given of the institutions which announce definite 
courses of instruction, A very large dtcumulation of data is now 
in the possession of the Weather Bureau; a summary of these, 
under each element, is given in the report, and it is proposed to 
utilize the:materials by special studies to be undertaken by the 
officers of the Bureau. The study of terrestrial magnetism 
in cennection with meteorology, with the object of discovering 
some physical relations connecting them, has from time to time 
been made by various persons, but, on the whole, it has not led to 
definite results, Prof. Harrington states, however, that the sub- 
ject is now being specially investigated by Prof. F. H. Bigelow, 
one of the meteorologists of the Bureau, and that such progress 
has been made as to render it quite certain that they are in- 
timately associated. By the method of analysis now being used 
by Frof, Bigelow, which differs from that hitherto employed, it 
isstated that he has been able to disentangle several of the 
magnetic fields surrounding the earth, which are observed in 
the magnetic curves as an integrated effect. 


ACCORDING to the Pioneer Aaii, the Port Officer of Manga- 
lore reports that a native craft was overtaken by heavy weather 
and made for Mangalore, where there is a bad bar with about 
eight feet of water init. A tremendous sea was breaking over 
the bar, so, before“crossing it, and while running in, the native 
skipper opened one off cask, forming a part of the cargo, and 
scattered f all round in the sea plentifully, with the result that 

*he took his craft across the bar safely, and so saved the vessel 
and the cargo. The vessel's name was Mahadzprasad, and she 
was of 95 tons, bound from Cochin to Bombay. This is 
said to be the first cage on Record of a native tindal who has 


successfujJy used the oil in troabled waters. 
e 
e 


* 
59 MrR. H. Rwraxp-BRowxf writing in the current number of 
the Jntomolagist, says that when sitting in the Temple Gardens 
on gune e2 he saw a fine male Co/iffs edusa fy across the lawa. 
' The excitement among {he sparrows was "simply immenge,” 
but the butterfly * proved a match fos his innumerable pur- 
* suers, and sailed calmly over the railings towards the City.” 
The editor of the Entomologist addseg n®te to the effect that 
* this specfis was seen fh Londog in 1577, which is remembered 
as Pu great pe year. e 





A rAcqegoted f in the currenfynuctbay of the Zoologist gives a 
very vivil id@m of thg d&ptle of Show and drift in the northef 
Scotland dastgyinter. In the parish of Lairg, a month pr twa 


-After thefirst thaw set in, two full-grown slags werg found de dead | than ten outstretched arms. 
e 
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in a hollow in a '* bitrn. 
saw. was a stag’s antlers. 
branch of a.tree, by on 
been smothered by the di 
A week or so afterwards, 
another stag was: discovered. 
while lying down? He was cl 


THE Peabody Museum has jesned, in ihe series of archeological 
and ethnological papers, an interesting sport on pile-$tructures 
in Naaman's Creek; near Claymont, Delawage, by Dr. H. T. 
Cresson. These pile- -structures are beMeyed to be remains of 
prehistoric fish-weirsg * 


THE Chicago Exhibition will influde what promises to bea 
very important department for the exhibition of objects relating 
to ethnology, archzology, history, and cartography. A special 
bureau connected with the department will represent the history 
of the Latin-American Republics, and. include ell relies of the 
time of Columbus, ; There will also be a group of.“ isolated 
and collective exhibits." A full account. of the plan. of. the de- 
partment, and of the classification of the exhibits, Mis heen pr& 
pared by Mr. F. W, Putnam, chief of the department. By 
means of special research in different parts of America, under 
Mr. Putnam’s direction, important scientific collections in the 
ethnological and archmological sections will be brought to- 
gether. It is hoped that every State Board and many historical 
and scientific Societies, as well as owners of private collections, E 
will do what they can to contribute to the success of the de- 
partment, so that it may present a full and effective illustration 
of the present status of American archaology and ethnology. © * 


. 








MESSRS. MITCHELL AND HUGHES have issued the Trans- 
actions of tf County of Middlesex Natural History and 
Science Society for the sessions 1889-90 and 1890-91.  The* 
volume contains papers on rabies—its natural history and the 
means of extinguishing it, by Arthur Nicols ; the best means of 
examining R&tifers under the microscope, by C. Rousselet; the 
tubercle bacillus, by A. W. Williams; and “A Night among 
the Infinities,” with a description of the instruments at Stan- 
more Observatory, by Sydney T. Klein. 


è 
THE July number of Natitral Science opens with some '* Notes 
and Comments," and contains articles on “The étory of 
Olenellus,” by Prof. G. A. J, Cole; the physical features of 
the Norfolk Broads, by J. W. Gregory ; the evolution of flat- 
fish, by Prof. A. Giard ; is Sdemaria a root or a rhizome? by 
T. "Hick (with ** A Reply,” by Prof. W. C. Williamson, F.R Se 
and “A Rejoinder,” by T. Hick); agrictltural museums, by 
J. H. Crawford; and ambe and fossil plants, by A. C. 

Seward: > PS 


A PAPER on three deep wells in Manitoba, by Mr. J. B. 
Tyrrell, was lately submitted to the Royal Society of Canada, 
and has now been printed in the Transagions. It contains à: 
good dagl of interesting and well arranged geological informa- 


tio» ° e re 


Mr. b? J- MACGOWAN, writing in the Shanghai Mercury, 
gives an account of some remarkable statements. made by a 
group of, Chinese traders who lately undertook a’ mercantile 
efplorgifon of the interior of Southern Formosa, ‘They started 
fgom Lamalan, which My. Macgowan take As be Chockeday of 
the charts," and"in seven days reached their objective point, 
Hualif Stream. They lodged in stone cavetns, and the chatter- 
ing of monkeys and *the sands of insects seemed to fhem 
“‘appallipg hd indescribable.” The region was so “weird” 
tlft it remind@d them of “legends €f tbe kingdom of hob- 
goblins.” Afhong the trees were some of ‘ prodigious girth, 
forming a vasjforest." These trees are said to measure more 
A tree said to flourish in the same 
. ° 
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forest 1s described as bearing ** flowers, red and white, which are 
4larger than æ sieve, and of extraordinary fragrance” Mr 
Macgowan adds —‘‘Mr, Taylor, while searching for orchids, 
heard of these majestic trees and huge flowers, which he in- 
ferxed, from what natives said, were epiphyte orchids I am 
move to make known this sylvan discovery ingthe hope that, 
pending the exploratien of this zerra zncognede by our botanists, 
Dr Henry or Mr Ford, residents in Formosa, will take 
measures to provide tgose naturalists with specimens of flowers, 
seeds, leaves, and bark of the trees concerning which the Chinese 
have excited off curtosty » 


IN a capital address on “tooth cultgre," dehvered at the 
annual meeting of the Eastern Counties Bianch of the British 
Dental Association, and punted in the current number of the 
Lancet, Sir James Crichton-Browne referred to a change which 
has taken place in bread, as one of the causes of the increase of 
dental caries » So far as our own country is concerned, this 1s 
essentially an age of white bread and fine flour, and it 1s an age 
therefore in which we are no longer partaking, to anything like 

ethe same smount that ou ancestors did, of the bran or husky 
paits of wheat, and so are deprived to a large degree of a 
chemical element which they contain—namely, fluorme The 
late D: George Wilson showed that fluorine 1s more widely dis- 
tributed in nature than was before his time supposed, but stull, 
as he pointed ont, it is but sparingly present where it does 
occur, and the only channels by which it can apparently find its 
way into the animal economy are through the siliceous stems of 
grasses and the outer husks of gram, in which it exists im com- 
parative abundance Analysis has proved that the enamel of the 
teeth contains more fluorine, in the form of fluoride of calcium, 
than any othe: part of the body, and fluorine gught, mdeed, be 
regarded as the characteristic chemical constituent of this struc- 
“ture, the hardest of all animal tissue, and containing 95 5 per 
per cent of salts, against 72 per cent m the dentine As this 
1s so, 1t 1s clear that a supply of fluorine, while the development 
of the teeth 1s proceeding, 1s essential to the proper formation of 
the enamel, and that any deficiency in. this respect must result 
in thin and inferior enamel Sir James Crichton-Browne thinks 
at well worthy of consideration whether the reintroduction mto 
our diet of a supply of fluorine fh some suitable natural form— 
and what form, he asks, can be more suitable than that in which 
it exists 1n the pellicles of our grain stuffs ?—mught not do some- 
thing to fortify the teeth of the mext generation 


THE recent publication 1s anounced of the first number of a 
new monthly journal under the title Rzvesta dt patologia vegetale 
It 15 edited By Sifg A N and À Berlese, and published at 
Avellino, in kaly , end ıs 1 be devoted to the study of animal 
and vegetable parasites infesting cultivated plants, to the diseases 
which they cause, and the remedies employed to combat them 


Dr H C CHAPMAN contributes to the latest instalment of 
the Proceedings 9f the Academy qf Natural Sciences, Phila- 
delphi, a paper describing observations,on the beain of the 
goria He says that while the §ssures and*convoluti$ns are 
disposed m the brain of the gorilla in the same mafinerg gene- 
rally spealéing, as in that of man or of the chimpanzee or orang, 
it 1s nevertheless a low type 8f brain, being mvch less convo- 
luted than the brain of man or of either of the two oer gnthro- 
poids If 1t were permissible, in the absence of viz links or 
sufficient fossil refnams, to speculat& upon the dtvelppmefit of 
man and the anéhropoids from lower forms of simiam life, Dr 
Chapman thinks 1t might be inferred efrom the character of the 
brain that the gorilla þad descended from some extinct Cyno- 
cephalus, the chimpanzee and orang from extinct macaque 
and gibbon like forms , and man from some generalized simian 
form combining in itself the characteristic$ of existing anthro, 
pods ° ’ 
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* AT the annual meeting of the Departmenteof Electricity of 


the Brooklyn Institute of Arts and Sciences on June 1, Prof 
E J Houston delivered a lecture on recent adyances in the 
applications of electricity Turning for a mpment from the paste 
to the future, Prof Houston said 1t was related of Faraday that 
when asked his opinion of the future of the electric motor, he 
put up his cane and stoppedit That was Faraday’s apimion 
Prof Houston’s view was more favourable — The true efficiency 
of a tnple expansion steam engine, he said, did not exceed 17 
per cent as a maximum With the electric motor we could 
already get an efficiency of from 90 to 95 per cent , but ıt was 
to-day dependent on the steam-engine A cheaper method 
would be devised for generating currents, and hf believed there 
were now those living who would see the steam-engine rele- 
gated to the scrap heap — Possibly the motor of the future would 
be operated by thermo-electricity Possibly a means would be 
devised of converting the latent energy of coal directly into poten- 
tial electrical energy He believed in the successful solution of the 
problem of aerial navigation in the near future He was con- 
fident that ere long our present methods of electric illumination, 
in which 97 to 98 per cent of the energy was expended in 
useless heat rays, would be supplanted by one in which the 
order was reversed—in which 97 to 98 per cent. would be con- 
veited into hight, and but 2 to 3 into heat And finally, he 
believed the time was fear at hand when electro therapeutists, 
instead of regarding the human body as a vehicle for electricity, 
would regaid it as a source of electricity They would then 
make their diagnoses with the voltmeter, the ammeter, and the 
condenser, and the result would then be definite, mstead of, as 
at present, ‘hit or miss ” 

THE Mediterranean Naturahst quotes a statement made 
by the late Rev H Seddall, who was many years a resident 
of Malta, as to a curious form of industry formerly practised by 
the Maltese “Five species of Pina,” wrote Mr  Seddall, 
tare found ın Malta, some of them common in the harbours 
withm reach of a boat or a pole hook They project from the 
mud amongst the Zostera roots, to which they are attached by 
their silken cable Of this silk, which is of fine texture, but 
heavy, I have seen gloves made " 

THE additions to the Zoological Society's Gardens during the 
past week include a Palm Squirrel (Scaurus. palmarum) from 
India, presented by Miss Daisy Fox, a Common Roe (Car eo- 
(Hs caprea å), European, presented by Mr. E J H Towers, 
a Tawny Owl (Sys zum aluco), European, presented by Mr 
Leigh Robinson, a Bfonze Fruit Pigeon (Cargophaga ænea) 
from India, presented by Mr J L Shand, a Tuberculated 
Tortoise (Homopus femorahs) a Teng Tortoise (Testudo ten- 
toria), two Fisk’s Tortoises (Testudo fis&), a Reobben Island 
Snake (Coronella phocarum) from South Africa, presented by 
the Rev G H R Fisk, CM ZS , two Green Lizards (Lacerta 
viris), European, three Viperine Snakes ( 77 opedonotus viper- 
inus) from North Africa, pregented by the Rev F M Haines, 
a Common Chamelon (Chameleon vulgaris) from North 
Africa, presented byeMr Samuel L Bensusan, a Water Vipes 
(Cenchts prservora) from Nérth America, présented by für 
Ernest Brewerton , a —— Zorilla (ZWri/a typtcag, a Grey Monitor 
(Var anus griseus) from Egypt, a Stanley Parrakeete( Plaigces cus 
€cterotzs) from Australia® depositedye two Asiatic Wild Asses 
(Equus onager 8 %) from ®outh-west Asia, received in ex- 
change , four Wapiti Deer {Cervus canadensis ó 9 9 9) bom 
in the Gardens [d 
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THE RED Mor oN JÜpraEx —Mey J “Landgser, in Bulletin 
Aste onpmique (tomegx , Jine), €ivfs the re-uis of his measure- 
tents of the dimensions and J gvicentric fautudg of We red spot on e 
Jupiter The method he adopted was to mah®yse,of the trarsit 
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of the satellite's Shadows as they were projected on the extreme 


poultts of the two axes of the spot, the mean giving the position of 
the spot’s centre. In the case of the third satellite, when its latı- 

etude was — 1^ 45’ 14”, that of its shadow—reckoning from the 
bottom side of the spot—was — 30° 34’ 36" The lautude of 
the shadow of the second satellite came out to be — 17° 48' 10” 
and after allowing for the fact that it was projected tangentially 
on the*side of the spot and for the diffraction of the instrument, 
this value for the latitude of the north side of the spot became 
—20* 56' 37” Taking the mean of the values obtained from 
both satellites, the latitude of the centre was — 25° 45' 36", and, 
with the polar semi-diameter as unity, the magnitude of the 
Spot was 020297 

The mean value of the latitude obtained from eleven obser- 
vations by Denning, Green, Ricco, Williams, Keeler, and Terby 
was 21? 5 + 2° 05, the major and minor axes of the spot being 
© 555 and o 188 respectively Using the micrometer, the latı- 
tude, according to Young, amowhted to 40°, while Denning 
estimated that the major axis embraced an arc varying between 
29* 3 and 37° 8. 

A MEAN TIME SUN-DIAL —À. very ingenious sun-dial, 
capable of indicating mean time, has been recently invented by 
Major-General Oliver, the construction of the instrument being 
undertaken by Messrs, Negrett1 and Zambra In an ordinary 
sun dial, the time 1s read off generally by the position of the 
centre of a shadow, cast by a straight-edged style, on a flat sur- 
face on which the hours are graduated The peculiarity of the 
present instrument 15 that the time 1s indicated by the position 
of the edge of a shadow cast by a '* niné-pin? shaped style, with 
regard to an equatorial circular line Thestyle1s fixed along the 
diameter of a semicircular arc, which 1s clamped by means of 
a screw to a firm stand to suit any latitude, at right angles to 
this arc, and also capable of adjustment, 1s another semicircle, 
graduated in five minute divisions Owing to the change of 
declination of the sun throughout the year, different 2a7/s of the 
shadow of the style are brought on to the hour circle in such a 
way that the difference between the time indicated (by the dial) 
and mean time, or the equation of time, 1s counterbalanced by 
the change 1n position of the shadow, due to the peculiar form 
of the style If we start, for instance, on December 24, the 
readings have to be taken from the shadow of the eastern edge of 
the lower part of the style in an upward direction, the bulging 
out of the style counteracting the increase and decrease of the 
equation of time (which 1s here positive) until June I4 1s 
reached Owing to the thickness of the style’s axis, a slight 
adjustment 1s here necessary when we pass to the other side of 
the style , this adjustment is facilitated by placing the twelve 
o’clock graduation to the western of two marks shown on the 
vertical circle This being done, the readings from the shadow, 
cast now by the western side of the upper protuberance, are 
taken until the other nodal point on June 141s reached At 
this time also—1in fact, four times a year—this slight alteration has 
to be made From this latter date until*December 24 1s reached 
the same process 1s rgpeated, only the respective opposite sides 
of the style are used in the inverse order To obviate the 
necessity of having two%tyles, which, of course, would have to 
be the case 1f the greatest accuracy were desired, owing to the 
differences in the maximum values of the equation of time, one 
with a mean contour is given the error produced by thises 
practically very slight, amounting 1n time to about one-sixteenth 
of greatest value of the equation of time—a qugntity scarcely 
appreciable, on account of the l&&k of sharpness of the edge of 
the shadow, 


* omer Swigt (1892 MARCH 6) —Zdinburgh Circular No 28 
contains a continuation of the ephemeris of Comet Swift (March 
6, 1892) for the gnonth of July and part of August, from which we 
make,the fellowing extract — EL: s 
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more than five times dimmer than ıt wasin March In fact, it 1s 
rapidly becoming mvisible, and will only be able*to be observed, 
with large mstruments for another*twg months or so Its posi- 
tion on July 7 wilfhe to the very southern extremity of the 
constellation of Cassiopeia, forming nearly an equilateral triangle 
with è and r . e 
STARS’ PRofzR Motions —Mr J G Petter contributes to 
the Ast) onomicalSXournal, No 26% a chtalógue of the proper 
motions of 301 stars, which amount to half a second or more m 
ayear This list, as he informs us, 1s fom a still mare exten- 
sive catalogue which he hopes soon to publish , and the proper 
motions contained in it are rendered more trustworthy by the 
enlightenment of new observations Th® gositions of the stars. 
are all brought up to the epoch 1900 o. bg 
tn t MM ri — 
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GEOGRAPHICAL NOTES 


M CHARLES ALLUAUD describes his 1esearches on the 
Island of Mahé, the largest of the Seychelles Group (see NATURE, 
p 162), in a letter to the Paris Geographical Sogiety He has 
studied the fauna with some care, and remarks on the singular” 
poverty of anımal life compared with the great luxuriance of 
vegetation , In Port Victoria, the chiefsettlement in Mahé, the 
only form of butcher-meat obtainable is the flesh Sf the grea? 
turtle (Chelone mudas) whose shell ıs valueless, the tortoise-shell 
fisheries of the island depending on the Chelone wnibricata M. 
Alluaud hopes to bring back with him hving specimens of the 
elephantime turtles of the Aldabra Islands, specimens of which 
have been transported to the Seychelles, 

THE expectation of an Antarctic expedition, on which valu- 
able scientific observations might have been made, has proved 
illusory Captam Gray, of Peterhead, had organized a whaling 
voyage to the far south, and appealed to the pubhe for 
funds to carry it out with some prospect of commercial success, 
but the response was so unsatisfactory that the enterprise has 
been abandoned From a scientific point of view, the advantages 
of Antarctic expforation are so great, and the probability of valu- 
able practical results so apparent, that*the apathy alike of the 
British and Australian Governments as well as of the genera 
geographical public 1s incomprehensible The fact that no 
steamer has ever been despatched to the south of the Antarctic 
Circle with the object of attaining high latitudes says much for 
the prudence and little for the energy of present-day explorers, 

A CHAIR of Colonial Geography ıs about to be established 
at the Sorbonne for the special study of the French colonies 

THE discovery of America by Columbus is to be celebrated 1m 
Hamburg on October 11 and 12 by gatherings of delegates from 
the German Universities and Geographical Societies, b whom 
papers bearing on German enterprise 1n the sixteenth century 
will be read An exhibition, of articles illustrating the early 
connection of Hamburg and America will also be held 

Tux Manchester Geographicaf*Society has just published its 
Journal for July-September 1897, contaming several mterest- 
ing papers on India and a variety of short netices@ It 15 unfor- 
tunate that the smmll local encougigement given to this Society 
makes the earlier publication of its memofts imp@ssble Surely 
Manchester could afford and should endeavour to maintain a 
Geographical Society as prosperous financially as it 15 enterpris- 
ing and persevering The contrast between the many provin- 
cial Geographical Societies m Germany and France with the 
three already established 1g England correspfnds to the relative 
interest 1 geography as an aid to commerce on the Continent 
and 1$ Greft Bratain* s - 

e e 





‘METALLIC CARBONYLS! ‘% 
USTUS,L4EBIG, perhaps the most prophetic mmd among 


T e Bezhn Munt e emodegn men of science, wrote in the year 1834 ın the 

1892 RA Ded e log a lgz Br Annal ir Pharmacie *‘I have previously announced. that 

* July 7 2 52 36 +48 o's . carbonic oxide may be considered as aradicak of which carbonic 

$ Bao Ee 1° acid gnd®oxalic acid are the oxides, and phosgene gas is the 

a~ 53 33 EY 7991503558. ory chigfide® The further pursuit of this idea Has led me to the 
54 20° ad > . š most singular and the mest remarkable results ” 

*. 2 10 * 0477 jhe me net oe ne whet eA were, ane ii as 

. 9 e, €, ; take many yearsebefore the piogress of, chemical research has 

i 208° 58 - pe e SAMT. ©2665 o 16 revealed to us what may at im early uc has been before 

" I3 , 57e43 e v * . e Ligbig's vision — I will f-night bring before you some important 

The orightnes at the time o$ discovery being taken Asote ge : Friday Evening"Piscourse deliftered at the Royal Institution by Ludwig 


unit of biigletness, it will be seen that the comet is at present 
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discoveries made only within the last few years by following up 
sLaebig's idea * 

Carbonic oxide, composed ef one atom of carbon and one atom 
of oxygen, isa colourless gas, without tas or smell, which I 
have herein this jar It burns with a blue flame When it 
acts aga radical combining with other bodies, we term it car- 
bonyl, and its compounds with other elementseor radicals are 
termed carbonyls*  * e 

Liebig defined a radicaf as a compound having the charac- 
teristics pf a simple body, which would combine with, replace, 
and be replaced by simple bodies In more modern times 
* radical has pen defined as an uusatiated body I am 
of course speaking p® chemical radicals If we look at it 
Írom the modern point of view, carbonyl should be the very 
model of a radical, because only half of tife fou valencies of the 
carbon atom are satiated, the other two remaining free Car- 
bonic oxide should evea he a most violent 1adical, because, 
amongst all organic radicals, 1t 1s the only one we know to exist 
in the atomic or free state All the other organic radicals, even 
such typical ones as cyanogen and acetylene, are known to us as 
molecules composed of two atoms of the 1adical, so that the 
cyanogen gas and acetylene gas we know should more properly 
be called di-cyanogen and di-acetylene, they consist of two 
@atoms of the radical cyanogen or of the 1adital acetylene, the 
free valencies 01 combining powers of which satiate or neutralize 
eachother On the other hand, carbonic oxide gas, as I stated 
before, makes the sole exception Its molecule contains only 
one atom of carbonyl moving about with its free valencies un- 
fettered by a second atom For all that, carbonic oxide 1s by 
no means a violent body, but the very reverse, and instead of 
being ready to attack with its two free valencies anything coming 
In its way, until very recently we only knew it to interact and 
*o combine with substances possessing themselves extreme 
attacking powers, such as chlorine and potassium Although 
Liebig had so long ago proclaimed it as a radical, the chemical 
world was startled when, two years ago, I announced tn a paper 
I communicated to the Chemical Society in conjunction with 
Drs Langer and Quincke, that carbonic oxide &mbines at ordit- 
nary temperature with so inactive an element as nickel, and 
forms a well defined compound of very peculiar properties 

The fact that carbonic oxide does not possess the chemical 
activity one would suppose in a radical composed of single 
atoms may, I believe, be explained by assumuifg that the two 
valencies of carbon which are not combined with oxygen do 
satiate or neutralize each other Everybody admits that the 
valencies of two different carbon atoms, which are all considered 
ef equal value, can neutralize each other I see, therefore, no 
reason to question the possibility of two valencies of the same 
arbor, atom neutralizing each other On this assumption car- 
bonic oxide may be looked upon asa self satisfied body—one 
which keeps in check its free gffinities within itself 

You have here the typical cgrbon radicals containing one 
atom ofthat element, acetylerf, methylene, methyl, cyanogen, 
and carbonyl In the second column you have these substances 
as they are kpowngto us in the free state You see the carbonyl 
1s the only one which exists 1, the free state as a single atom, 
while all the ethers enly exist as molecules, composed of two 
atorfls the free valencies of which neutralize each other The 
carbonyl I have represented in the last formula, with the two 
valencies not combined with*oxygen neutralizing each other, so 
that m this way it also becomes a satiated body I will try to 
make this still planer to you by means of the models I have 
before me * 

The paper published by Liebig in 1834, frgm wdiich P have 
already quoted, was entitled ** On the Action o Cagbgnic Oxide 
on Potassiym ” In it Liebig fully described the prepagation 
and propenites of the first metallic carbonyl known--a compound 
of potassium and carbonic oxtde Liebig obtajned this com- 
pound by the direct action of carbonic oxide upon potassium at a 
temperature of 80° C , and proved it to be 1denticaleWth*a Sub- 
stance which had Deen previously obtained as a very dis 





by-product of the manufacture of potassium" from petayh and 
carbon by Brunner's method It forms a grey powdewwikch 1s 
not volatile, and which on treatment, with water yields dred 


solution, gradually tuning yellow ın contact with air, and from 
which on evaporation a Yellow salt 1s obtained, called potassium 
croconate, on acdbunt*of its colour Lienig Showed this sålt to 
consist of two atoms of potasstum, fiye of ca®bon, and five of 
oxygen, and not to contain any, hydrogen$ as had previously, 


been supposed . 
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Since the publication of Liebig's paper, petassium carbonyl 
has been studied by numerous investigators, amongst whom Sir 
Benjamin Brodie deserves particular mention , but it has been 
reserved to Nietzki and Benkiser to determme finally in the year 
1885, by a series of brillant investigation$ its exact constitu-" 
&10n, and its place in the edifice of chemistry They have proved 
that ıt has the formula KCO, that the six carbons in this 
compound are linked together ın the form of a benzole ring , 
that, 1n fact, the compound 1s hexhydroxylbenzole, in which all 
the hydrogen ıs replaced by potassium By simple treatment 
with an acid it can be converted into the hexhydroxylbenzole, 
and from this substance 1t ıs possible to produce, by a series of 
reactions well known to organic chemists, the whole wide range 
of the benzole compounds The body which Liebig obtained 
by the direct action of carbonic oxide on potafsium has thus 
enabled us to prepare synthetically 1n a very simple way from 
purely inorganic substances—to wit, from potash and carbon, or 
if we like even from potash And iron—the whole series of those 
most important and interesting compounds called aromatic 
compounds, including all the coal-tar colours, which have fur- 
nished us with an undreamt-of variety of innumerable hues and 
shades of colour, as well as many new substances of great value 
to suffering humanity as medicines Surely a startling result, 
which alone would have fully justified Liebig’s prediction of 1834 ! 

Speaking of coal-tar colours, everybody will be reminded of 
the great loss the scientific world has recently sustained by the 
death of August Wilhelm Hofmann, their first discoverer, 
Liebig’s greatest pupil Hofmann will ever be remembered in 
this Institution, where he so often delighted the audience by his 
lucid lectures, and in whose welfare he took the greatest in- 
terest, of which he gave us a fresh proof only last year, 1n the 
charming letter he wrote on the occasion of his election as an 
honorary member 

Looking back upon the wonderful outcome of Liehig's idea 
I have referred to, 1t seems surpiusing indeed that others should 
not have followed up his work by attempting to obtain other 
metallic carbonyls 

A very few experiments were made with other alkaline metals 
sodium, otherwise resembling potassium so closely, has been 
shown not to combine with carbonic oxide , lithium and cesium 
are stated to behave similarly to potassium But metals of other 
groups received little or no attention The very important 7ó/e 
which carbonic oxide plays in the manufacture of iron did lead 
a number of metallurgists (among whom Sir Lowthian Bell 
and Dr Alder Wright are the most prominent) to study its 
action upon metallic iron and other heavy metals, mcluding 
nickel and cobalt at high temperatures lhey proved that these 
metals have the property to split up carbonic. oxide into carbon 
and carbonic acid at a low red heat, a result of great importance, 
which threw a new light upon the chemistry of the blast furnace 
None èf these investigators, however, turned their attention to 
obtaining compounds of these metals with carbonic oxide, and, 
owing to the high temperature and the other conditions under 
which they worked, the existence of such compounds could not 
come under their observation In order # obtain these com- 
pounds, very special conditions must be observed, which are 
fully described in the papers I have published during the last 
two years 1n conjunction with Dr Langer and Dr Quincke 

The metals must be prepared with great care, so as to obtain 
them in an extremely fine state of division, and must be treated 
with carbonic oxide at a low temperature The best results are 
obtained whef the oxalate of tye metal 1s heated ın a current of 
hydrogen at the lowest temperature ae which its reduction to the 
metallic state ıs possible I have ın the tube beforegme metallic 
nickel prepared in this way, and over which a gr current ofe 
carbonic oxide ıs now passing , the carbonic oxide before entér- 
ing the tube bufns, as you see, withe blue nogyuminons flame 
After passing over the rfickel it burns with a highly luminous 
game, which 1s due to thegeparation of metallic nickel frdfn the 
nickel carbonyl formed in*the tube, which 1s heated to incandes- 
cence in the flame “(In passfhg the gas issuing from our tube 
through a glass tube heated tb about 200°, we«obtain a metallie 
mirror of pure nicke&9because at thi» temperature the nickel 
carbonyl is again completely resolved 1ffto its compottents, nickele 
and cafbonic oxide — If&we pass the gas thmough a freezing mix- 
ture, you will observe that a coloyrless Ifyuid 1g condgifted, of 
which I have aflarger dhüanjfty standing tin thig tube This 
Aud omer 1s pue nickel carbenyl, and be ehe formula 
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eiystals The v&pour of mckel carbonyl possesses a character- 
istic odour and is poisonous, but not more so than carbonic 
oxide gas — Paof McKendrick has studied the physiological 
eaction of this liquid, and has found that, when injected sub- 
cutaneously in extremely small doses in rabbits, it produces an 
extraordinary reduction in temperature, ın some cases as mucif 
as 12° 

"Theflquid can becompletely distilled without decomposition, but 
from tts solution m liquids of a higher boiling: poit it cannot be 
obtamed by rectification On heating such a solution the com- 
pound 1s decomposed, nickel being separated in the liqu.d, while 
carbonic oxide gas escapes I will tiy to demonstrate this by 
an experiment 

We have hege a solution of the substance in heavy petroleum 
ou, which you will, in a few minutes, see tarns completely 
black on heating by the separation of nickel, while a gas 
escapes which 1s carbonic oxide, 

In a similar way, when the nickel carbonyl 1s attacked by 
oxidizing agents, such as nitric acid, chlorine, or bromine, it 1s 
readily broken up, nickel salts being formed, and carbonic 
oxide being liberated Sulphur acts ina similar way Metals, 
even potassium, alkalies, and acids, which have no oxidizing 
power, will not act upon the liquid at all, nor do the salts of 
other metals react upon ıt The substance behaves therefore, 
chemically, 1n an entirely different manner from potassium car- 
bony], and does not lead, as the other does, by easy methods to 
complicated organic compounds It does not show any one of 
the reactions which are so characteristic for organic bodies con- 
tainmg carbonyl, such as the ketones*and quinones, and we 
have not been able, in spite of very numerous experiments, 
either to substitute the carbonic oxide in this compound by other 
bivalent groups, or to introduce the carbonic oxide by means of 
this compound into organic substances 

By exposing the liquid to atmospheric air, a precipitate 
of carbonate of nickel 1s slowly formed of varying composi- 
tion, which 1s yellowish-white if perfectly dry air is used, and 
varies from a light green to a brownish colour if more or 
less moisture 1s present We have found all these precipitates 
to dissolve easily and completely in dilute acid, with evolution 
of carbonic acid, leaving ordinary nickel salts behind, and can 
therefore not agree with the view propounded by Prof Berthelot, 
in à communication to the French Academy of Sciences, that 
these precipitates contain a compound of nickel with carbon and 
oxygen, comparable to the so-called oxides of organo metallic 
compounds In the same paper Prof Berthelot has described a 
beautiful reaction of nickel carbonyl with nitric oxide, which 
we w.l now show you You wil notice the intense blue 
coloration which the liquid solution of nickel carbonyl 1m 
alcoho! assumes by passing the uitric oxide through it Prof 
Berthelot has reserved to himself the study of this interesting 
body, but has so far not published anything furtker about it 

The chemical properties of the compound I have just de- 
scribed to you are without parallel, we do not know a single 
substance of similar properties It became, therefore, of special 
interest to study the physical properties of the compound. 

Prof Quincke, of Meidelberg, has kindly determined its 
magnetic properties, and found that it possesses in a high 
degiee the property discovered by Faraday, and called by him 
diamagneusm, which ıs the more remarkable, as all the other 
nickel eompounds are paramagnetic He also found that it 1s 
an almost perfect non-conductor of electricity, yn this respect 
differing from all other nickel compounds 

The absorption spectrum, and also the flame spectrum, of our 
compound re at present under investwgtion by those inde- 
famgable spectsoscopists, Profs Dewar and Liveing, by whose 
kindness I am enabled to bring before you, ın advance of a 
paper they are$sending t$ the Roygl Society, some of the 
Intel agting tesults they have obtained We have here a photo- 
graph of the absorption spectrum, obtfyned by means of a hollow 
prism through quartz plates filledevith nickel carbonyl, through 
which the spark spectrum of iron, is passed, which 1s photo 
graphed on the saine plate Yon see thapgheavhole of the ultra- 
vtelet rays Qf the ron spectrum have disappeared, being com- 

“pletely absorbed by the nickel earbogyl, which ıs thus qute 
opaque for all the Teys beyond the wave-length 3820 


which Í ha owh you Before, 19 quite eontinifous , but if the 
nickel carbonyl es diluted Withshydrogen, €nd the mixtuae burnt 


* by means of oxygen, the gasesgburn with a bright yelldwaslt- 


green flame vefhout visible smoke, and the spectrum of this 
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flame shows ım its visible part, on a background d: contintious 
spectrum, a large number of bands, brightest in the green, but* 
extending on the rgd side beyond” the red line of lithium, and 
on the violet side wellinto the blue These bands cannot be 
seen on the photograph, which I will now show you, the visiple 
part of the spectium appearmg continufus g but beyomi the 
visible part the*photograph shows a large number—over fifty— 
of well-defined lifes in the ultra vot f will show you these 
lines in another photograph taken with greater dispersion, and 
on which has also been photographed the spark speetrum of 
nickel You will see that all these lines correspond absolutely 
to lines appartaining to the spark spectrum , in fct, the greater 
part of the lines ın the spark spectrum ase also shown in this 
flame spectrum Wg have here another and®very striking 
example of the fact discovered on the same day by Profs Dewar 
and Liveing, and by Dr Huggins, that the spectrum of 
luminous flames is not always continuous throughout its whole 
range, a fact which was at one time much debated and dis- 
cussed 

One of the most remarkable discoveries made within the 
precincts of this Institution by that illustrious man whose 
centenary we celebrated last year was that of the connection 
between magnetigm and light, which manifests itself when a 
beam of polarized light 1s sent through a substance*while ıt 1s® 
subjected to a strong magnetic field, under whose influence the 
beam of light ıs rotated through a ceitain angle Dr W H 
Perkin has prosecuted this discovery of Faraday’s by a long 
series of most elaborate researches, and has established the fact 
that this power of magnetic rotation of various bodies has a 
definite relation to their chemical constitution, and enables us to 
gain a better insight into the structure of chemical compounds 
Dr Perkin has been good enough to investigate the power of 
magnetic rotation of the nickel carbonyl, and has found it quite 
as unusual as its chemical properties, and to be, with the sole 
exception of phosphorus, greater than that of any other sub- 
stance he has yet examined 

The power ofgdifferent bodies of refiacting and dispersing a 
ray of light has been shown by the beaetiful and elaborate re- 
searches undertaken many years ago by Dr Gladstone—who has” 
given an account of them in this theatre in. 1875, and who has 
since continued them with indefatigable zeal—to throw a con- 
siderable hight ypon the constitution of chemical compounds 

I have investigated the refractive and dispersive poweis of 
nickel carbonyl in Rome, in conjunction with Prof Nasmi We 
found that the atomic refraction of nickel in the substance is 
nearly two and a half times as large as 1t 1s 1n any other nickel 
compound—a difference very rguch greater than had ever before 
been observed in the atomic refraction of any element To give 
you some idea how these figures are obtained, Mr Lennex will 
now throw on to the screen a beam of light through two super- 
posed prisms, one filled with neckel carbonyl and the other with 
alcohol You will notice that the lines of the spectrum on the 
top are turned much further to the left, showing the nickel 
carbonyl to possess a much greater power of refraction than 
alcohol, and you will also notice that ıt 1s mffch weder than the 
bottom spectrum, ‘which shows thegreater dispersive power of 
the nickel carbonyl " e Š 

It ıs now generally supposed that, if one element shows different 
atomic refractive powers in different compounds, it enters with a 
larger number of valencies into the compound which shows a 
higher refractive power In accordance with this view, the 
very much greater refractive power of the nickel in the carbonyl 
would findaan explanation 1n assuming that «this element, which 
in all &s oter know combinations 1s distinctly bivalent,sexer- 
cises 1n the*carbonyl the Ifmit of its valency, viz 8, assigned 
to 1t 8y Mendeleeff, who placed it in the eighth gxoup in his 
Table of Elements This would mean that the oxe atom of 
nickel contamed in the nickel cafbonyl 1s combined directly with 






each of thgfour bivalent atoms of carbonyl, each of which would 
saturate fd of the eight valencies of nickel, as 1s shown by this 
formula e a e e 
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* This view seems plausible, and ın accordance with the chemical 
properties of the substance, and I should hawe no hesitation in 
accepting 1t if we had not, 1n the further pursuit of our work on 
metellic carbonyls, met with another substance—a liquid com- 
pound®of iron with carbonic oxide— which in its properues bears 
so much resemblagce to the nickel compound, that one cannot 
assign to ita different constitution, whilst its composition makes 
the adoption of a similar structural formula next to impossible 
It contains, for one eq@ivalent of iron, five equivalents of car- 
bonyl To assign to 1t a similar constitution, one would, there- 
fore, have to assume thgt iron did exercise ten valenctes, or two 
more than any other known element, a view which very few 
chenusts would’ be prepared to countenagce The atomic re- 
fraction of iron in this compeund, which Dr Gladstone has had 
the kindness to determine, 1s as unusual as that of the nickel 1n 
the nickel compound, and bears about the same ratio to the 
atomic refraction of iron in other compounds We have, there- 
fore, to find another explanauon for the extiaordinarily high 
atomic 1efractign of these metals ın their compounds with carbon 
monoxide, which may possibly modify our present view on this 
subject As to the structure of these compounds themselves, we 
2re almost bound to assume that they contain the carbonyl atoms 
In the form of a chain 

The ferro-carbonyl is prepared in a similar manner to the 
nickel compound The uon used is obtained by heating iron 
oxalate at the very lowest temperature possible This car- 
bonylforms, however, with such very great difficulty, that we 
overlooked tts existence for a long time, and great precautions 
have to be taken to obtain even a small quantity ofıt It forms 
an amber-coloured liquid, of which I have a small quantity before 
me Itsolidifies below — 21°C to a mass of needle shaped 
crystals On heating the vapour to 180° C , it 15 completely de- 
composed into iron and carbonic oxide The iron mirrors before 
me have been obtained ın this way Its chemical composition 
is Fe(CQ), 

It 1s interesting that, within a short time afte we had made 
known the existence of this body, Sir Henry Roscoe found it in 
carbonic oxide gas which had stood compressed in an iron 
cylinder for a considerable time, and expressed the optnion that 
the red deposit which sometimes forms ın ordinary steatite gas- 
burners 1s due to the presence of this substanae in ordinary 
iluminating gas Its presence in compressed gas used for lime- 
lights has been noticed by Dr Thorne, whose attention was 
called to the facc that this ga» sometime» will not give a proper 
light because the incandescent lime becomes covered with oxide 
OF iron ° 

M Garmer, ın a paper communicated to the French Academy 
of Sciefices, supposes even that this gas is sometimes formed in 
large quantities in blast-furnaces when they are working too 
cold, and refers to some in tantes in. which he found large 
deposits of oxide of iron in the jubes leading away the gas from 
these furnaces I find 1t difficult to believe that the tempergture 
of a blast-furnace could ever be sufficiently reduced as to give 
rise to the fdtmati$n of this compound Oa the other hand, 
it 1s highly probable,that th formation of fhis compound of 
irongind carbonic oxide may play an important rôle in that 
mysterious process by which we are still making, and have been 
making for ages, the finest qualities of steel, called the cementa- 
tion process 

The chemical behaviout of the substance towards acids and 
oxidizinz agents 1s exactly the sememas that of the nickel com- 
pound, but to alkalies 1t behaves differently The liquit disgplves 
withotit evolution of gas After a awhile a grednish precipitate 
1s formed, which contains chiefly hydrated ferrous oxid®, and the 
solution beeomes brown On exposure to the aly, 1t takes up 
oxygen , the colour changes to sy dark red, whilst hydrated ferric 
oxide separates out oe 

We have so far not been able to obtain from this sg 
compound fit for analysis, and are still engaged upon u 
the nature of the ré&ction that takes płace, andeof the co 
that are formed , A 

Although the solution resembles in appearance to some e 
the solutions obtained by treating potassium carbonyl with water, 
1t does not give any of tlee characteristic reactidhs o the latter 

When speaking, of potassium carbonyl, I mentioned thas, by 
its treatment with water, croconate of potassiug was obtained, 
which has the formula K4C,0g We Ive transformed this py 
double degomposition into ferrous croconate**¢FeCs05), a = 
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forming dark crystals of metallic lustre resembling 10dine 
which is ngf volatile, and disgolves readily in evater, th 
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solution giving all the well-known reactions of iron and of 
croconic acid You wil note how entirely “different the 
properties of this substance are from those of .ron carbonyl, 
which I have described to you, yet, on reference to its 
composition, you will find that ıt contains exactly the same 
number of atoms of iron, carbon, and oxygen as the datter 
This ıs a very interesting case of isomerism, considering that 
both compounds contain only iron, carbon, and oxygen 

The difference in the properties of these two bodies becomes 
explainable by comparing the s'ru.tural formula of the two 
substances 

I would now call your attention to the great difference in the 
constitution of the potassium carbonyl and tha® of the nickel 
and ferro caibonyl Inthe forme: the metal potassium is com- 
bined with the oxygen ın the carbonyl, in the latter the metals 
nickel and iron are combinedewith the carbon of carbonyl In 
the first case we have a benzole ring with its three single and 
three double bonds, ın the second a closed chain with only 
single bonds It 1s evident that the chemical properties of these 
substances must be widely different 

The ferro-penta-carbonyl remains perfectly uncnanged 1n the 
dark, but if ıt 1s exposed to sunlight it 1s transformed into a solid 
body of remarkably fine appearance, of gold colour and lustre, 
as shown by the sample in this tube 

This solid body 1s not volatile, but on heating it 1n the absence 
of air, non separates out and liquid. ferro-carbonyl distils over 
Tf, however, it is heated garefully 1n a current of carbonic oxide 
it 15 reconverted into the ferro penta-carbonyl, and completely 
volatilized We have so far found no solvent for this substance, 
so that we have no means as yet of obtaining it ın a perfectly 
pure state — Several determinations of the iron in different 
samples of the substance have led to fairly concordant higures, 
which agiee with the formula Fe,(CO),, or di ferro-hepta- 
carbonyl 

The interesting pioperties of the substances described have 
naturally led us ‘fto try," as Lord Kelvin once put it to me so 
prettily, “to give wings to othe: heavy metals ” We have tried 
all the well known and a very large number of the rarer metals , 
but with the exception. of nickel and tron we have so fir been 
enürely unsuccessful Even cobalt, which 1s so very like nickel, 
has not yielded the smallest trace of a carbonyl — This led me to 
study the question whether, by means of the action of carbonic 
oxide, the separation on a large scale of nickel fiom cobalt could 
not be effected, which has so far been a most complicated 
metallurgical operation , and subsequently I was lec to investigate 
whether it would not be possible to use carbonic oxide to extract 
nickel industrially direct from us ores 

Ithad been evablished that pure nickel prepared with very 
gieat precautions 1n a glass tube, could be parily volaulized by 
carbonic oxide, and that from the gas thus obtained the nickel 
could be separated again by heating The questions to be 
studied were, therefore whether it would be possible to 
reduce the ores, on an industital scale, unger such conditions 
as to obtain the nickel in a sufficiently finely divided and 
active a state that the carbonic oxidÉ would volatilize it, 
whether such action would be sufficiently rapfd to allow 
of its industrial application , whether it woula be sufficiently 
cofplete to remove all the michel from the ore, and 
whether none of the other constituents of tne ore*would 
pass with theentckel and de i it unfit for use, and further, 
whether the nickel could be dómpleiely separated out of the 
gas within prac'ical limits, and whether the recgyered car- 
bonic oxide could be wfde use of over and over again 

For solving these problems %vithin the limits of the resourcfs 
of a laboratory, I have devised gapparatus which consists 
of a cylinder divided mio many compartments, through 
which the properly prepared ore 1 passed very slowl$ by, 
nfeans of stirrers attachedgto 2 shaft ,*On leavinf the bottom 
of this cylinder, tke ore asses through a transporting 
screw, and from this to an elevator, which xeturns it to thee 


top of the cylinder, gp that it passes many ‘times throug 
fe 


the cylindet, unul all the nickel 1 volatilized@ Into t 

bottom gf this cylinder we past carbonic oxigle, which leaves 1t 
at the top charged with nickel carbonyP vapour, angl epasses 
thiough the congiits shown hete info fibeseet 1f a furnace and 
hegted to 200° — Herethe gickel segaiates out Me the nickel 
*arbonyb The carbofiic oxide 1$ regengrated And waken back 
to'the cylinder by means of a fan, so that the sg@neegas 1s made 


tọ carry fresh quantities of mckel out of the ore 18 the cylinder, 
| and to deposit ıt fh these tupgs an infinite nynfber®f times 
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Upon these principles Dr Langer has constructed a complete 
planton a Liliputian scale, which has been at work in my labora- 
etory for a considerable time, and a photograph of which we will 
now throw on to the screen You see here the volatilizing 
cylincer divided into numerous compartments, through whicle 
the ore is passing, and subjected to the action of carbonic oxide 
At th® bottom the ore is delivered into the transport- 
ing screw, passing thiough a furnace, and from this screw 
ito an elevator, which returns the ore to the top of 
the cylinder, so that the ore constantly passes at a slow 
rate through the cylmder agam and again, until the nickel 
it contains has been taken out The carbonic oxide gas, pre- 
pared in any convenient manner, enters the bottom of the 
cylincer and comes out again at the top It then passes 
through a filter to retain any dust it may carry away, and 
thence into a series of iron tubes built into a furnace, where 
they are heated to about 200°C In these tubes the nickel car- 
bonyl carried off by the carbonic oxideis completely decomposed, 
and the nickel deposited against the sides of the tubes is from 
time to time withdrawn, and ıs thus obtamed in the pieces of 
tubing and the plates which you see on the table 
The carbonic oxide regenerated in these tubes is passed 
though another filter, thence through a lime purifier, to absorb 
any carbonic acid which may have been formed through the 
action of the finely-divided nickel upon the carbonic oxide, and 
1s then returned through a small fan into the bottom of the 
cylinder The whole of this plant 1s automatically kept in 
motion by means of an electric motor, 2nd the gearing which you 
see here 
By means of this apparatus we have succeeded in extracting 
the nickel from a great variety of ores, in a time varying, ac- 
cording to the nature of the ore, between a few hours and several 
days 
Before the end of this year this process 1s going to be estab- 
lished ın Birmingham on a scale that will enable me to place its 
industrial capacity beyond a doubt, so that I feel justified in the 
expec ation that in a few months nickel carbonyl, a substance 
quite unknown two years ago, and to-day still a great rarity, 
which has not yet passed out of the chemical laboratory, will be 
produced in very large quantities, and will play an important 
rôle m metallurgy 
The process possesses, besides its great simplicity, the addı- 
tional advantage that ıt 1s possible to immediately obtain the 
nickel in any definite form If we deposit it m tubes we obtain 
nickel tubes, if we deposit it 1n a globe we obtain a globe of 
nickel , if we deposit it in any heated mould we obtain copies 
of these moulds in pwe, firmly coherent, metallic nickel A 
deposit of nickel reproduces the most minute details of the sur- 
face of the moulds to fully the same extent as galvanic repro- 
ductions All the very numerous objects now prodiced by 
galvanic deposition, of which Mr Swan exhibited here such a 
large and beautiful variety a fortnight ago, can thus be produced 
by this process with the same perfection in pure metallic nickel. 
It 1s equally easy to" nickel-plate any surface which will with- 
stand the temperature ef 180°C by heating it to that tempera- 
ture and exposing it to the vapour, or even to a solution of 
nickel carbonyl, a process which may in many cases have 
Advantages over electroplating I have on the table before gne 
specirwens of nickel ores we have thus treated, of nickel tubes 
and p'ates we have obtained from these ores, and a few speci- 
mens of articles of pure nick and articles plated with nickel 
which have been prepaÉd in my laboratory These will give 
, you some Riea of the prospects which ¢he process I have de- 
seribed openseoat to the metallergist, upon whom, fiom day to 
day, greater demands are made to supply pure nickel in. quanti- 
ues The me&t valuableSproperties,of the alfoy of nickel apd 
irone call&l nickel-steel, which promises to supply us with 
‘impenetrable ironclads have madè an abundant and cheep 
supply of this metal a questiow of national importance The 
inspection of the few specimens of articles of pure nickel and of 
nickel-plated arficles will, I hope, suffice togshow you the great 
facilit.es the process offers for producitfy very fine copies, and 
* for making articles of such fowns as cannot be produced by 
hydraalic pressurefethe only method hitherto avaifable for 
manuta&uring articles ef pure nickel, e 
The first, egactical us@of the process has be®n made by Prof 
Ramsay, who, or the purBoses of Pchenncal investigation, made 
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Laebig's which he published fifty-eight years ago * Ihave shown, 
you how he himself elaborated thisadeg, and how it developed, 
until within recent® years it has led to results of the highest 
scientific importance and probably of great practical utility 

Had Liebig all these‘results before hise** mind’s eye "gwhen 
he penned those prophetic words I have quoted? Thisis a 
question impossible to answer Who wall attempt to measure 
the range of vision of our great men, who from their lofty pin- 
nacle see with eagle eye far into the Land,of Science, agd reveal 
to us wonderful sights which we can only realize after toiling 
slowly along the road they have indicated? Whether Liebig 
saw all these results or not, ıt is due to Wig and to men like him 
that science continues its marvellous advance, edispersing the 
darkness around us, afid ever adding to the scope and exactness 
of our knowledge, that mighty power for promoting the progress 
and enhancing the happiness of humanity 








NORTH-WESTERN DISTRICT OF BRITISH 
GUIANA 
AT 


the meeting of the Royal Geographical Society on 
Monday evening, Mr Everard im Thurn déscribed thé 
general characteuistics of the new district in the north-west of 
British Guiana in the settlement and administration of which he 
has been employed for the last nine years The colony of British 
Guiana he described as formed of a low swampy coast strip, 
often below the level of the sea, densely covered with mangroves, 
and intersected by rivers bound together by interlacing channels 
Farther inland the mangroves pass into forests of tropical trees, 
which, as the land rises more steeply, are reduced to strips along 
the rivers, and finally merge into dry grassy uplands known as 
savannahs, The north-western district of the colony is officially 
defined as the territory bounded on the north by the Atlantic 
Ocean and the mouth of the River Orinoco , on the south by the 
ridge of land between the sources of the Amakuru, Barima, and 
Wam Rivers, and their tributaries, andgthe sources of the tribu 
taries of the Cuyum River , on the east by a line extending from 
the Atlantic Ocean 1n a southerly direction to the said ridge of 
land , on the south and on the west, by the Amakuru River and 
the line knowg as Schomburgh’s line 

Mr im Thurn's first task was to explore his territory, and this 
he did mainly by boat along the rivers and their connecting 
channels, traversing country never before visited by white men 
The nature of this mode of travelling was very vividly described 
On ascending the Moruka, thg country on each side of the nver 
was seen to become gradually more and more open—the river at 
last often winding through open savannahs, and broadeging out 
here and there into pools so thickly set with water-lilies that the 
boat was forced through wit) difficulty The waterway after 
some time leaves the river and passes along a narrow itabbo, o1 
artificial water path, which conilects the Moruka with the Waini 
Rivér This connecting passage ıs about thirty miles long, and 
about ten miles is semi-artificial itabbo, made by the constant 
passage of the eanoes of the Gedmen through the swampy 
savannah, and very difficult to get throigh — Qnerally, ıt was 
hardly wider than the boat, and had many abrupt windings , 
the trees hung down so low over the water, that ıt was hard 
work either to force the boat undef the low-lying branches, or to 
cut these away, and so make a passage On either side of the 
channel the ground 1s so gwampy as rarely f allow foothold of 
even a fey inches in extent. The light hardly penetrates through 
the dense oof əf I@aves , and in the gloom under the rogf only 
a few arqde, ferns, lies, ànd orchids, and great masses of a 
palo previously undescribed could be described =, 

The itabbo passed, the boat turned suddenly inte the Bara- 
bara River itéelf, at first narrow, but soon widening and winding 
on,its cojfrse through dense and unbroken bush, chiefly com- 
tRe graceful, swaying manicole palms (Jeverge edulis) 
undant, perched high up and low. down among this 
dens bash, were great quantities of an orchid with stems eight 
109 feet long, loaded with its countless b&tterfly-like yellow 
floWeis (Oncediem altissumunm) After afew miles the Barabtua 
River led into, the Biara, a river of pu the same character, 
whigh, thugh naturally-larger than the, Barabara, was still so 
small as hardly to desérve more than the lofal name of creek 
And, again, ın% few meles the Biara carried the boat into the 





the beatiful yttle aBparatus qf pure nickel all in on@ piece, 4) Dhramanni Rivez, "s hich-is about roo or 150 yards wide, and 
Js deep Téusis, in fact, not a rivet at all, but a very elongated 


which he hasg4fhdly lent for exhibition to-night 
I began my lesture by bringin under yow noticMan idea tof 
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opening into the Watni, while the upper end discharges part of 
its surplus watgr into the sea Anything more maze like than the 
fitabbo between the Waini ang Barma Rivers it 1s impossible to 
1magine . . 

On the Aruka, a large tributary of the Barima, the curious 
Arasvack game of the Macquari whip i played, the essential 
featur® of which 1s,a testing of endurance by means of alternately 

iving and receiving severe cuts with a somewhat severe whip 

his extraordinary perform#@ce, accompanied ith much drink- 
ing and with mvariable good humour, 1s carried on for some days 
in accordance with a fimed ritual, the blows, which are received 
by the players on the calves of their legs, beingso severe as to 
draw much blood — Thg river, too, must at one time have been 
the site of a Redskin aivilization far superior to, and very different 
from, any known previously of the early inhabitants of Guiana , 
for there are on it consideratsle deposits of pottery ornamented 
with incised patterns, and even very abundantly with grotesque 
figures of men and animals ın very high:elief To estimate the 
significance of this latter fact, 1t must be remembered that none 
of the known early inhabitants of Guiana have advanced in the 
important primitive art of pottery beyond the stage of making 
vessels of two or three definite and very simple shapes, which 
are almost invariably entirely without ornament, or are at. best, 
4n avery fey cases, ornamented with a simple, pattern painted 
on the flat surface 

The Warrau Redmen inhabiting a neighbouring region have 
recourse to a picturesque game in order to decide disputes amic- 
ably For this purpose, on an appointed day both parties come 
together on some open space, such as this sand-bank, each man 
or boy provided with a laige shield made of the leaf-stalhs of 
the aeta palm (Mausretza flexuosa) After much shouting and 
dancing 1n two opposed lines, the shields of the one party are 
pushed against those of the other, and by this means the mem- 
bers of each party endeavoured by sheer strength to overthro v, 
01 at least to force back from their position, the members of the 
other party , and the 1:ght inthe matterin dispute 1s considered 
to le with whichever party proves itself the stronger in this 
contest The game 1s peculiar to the swamp» Warraus, who 
live in the swamps of tl mouths of the Orinoco, and live here 
chiefly on the aeta palm, not cultivating any food-stuff, but 
eating the fruit of this palm and the pith of its stem, not mak- 
ing any fermented drink, as other Redmen do, but drinking 
only water and the sap of thi. same palm, building their houses, 
not as Humboldt thought, actually zz these palms, but yet en 
tirely, floor, posts, and roof, of the various parts of this palm 
The physical features of the north-western district are like, yet 
1n some respects different from, those of the rest of the colony 
The watershed from which the main utvers, the Waim, Barama, 
Barima, and the Amakuru, run down to the sea, 1s here nearer 
to the @oast-line than ıt 1s further south Two more important 
consequences arise from this The bare dry savannah of the 
interior of other parts of the colo&y is here unrepresented, the 
whole district bemg practically *within the forest belt And 
the rivers are both shorte: and deeper, though their mouthg are 
very wide Moreover, these rivers are curiously connected both 
by a remarka®ly elfborate network, probably hardly paralleled 
m any other part of ghe word, of natural 4nd semi natural 
wata channel§—such as those described—and by an almost 
equally elaborate network of Redmen’s paths through the 
orest E 

The mhabitants of this district were, ten years ago, Redmen, 
and Redmen only , Their distribution is mnteresting when taken 
1 connection with the distribution ob their land throughout the 
colony The Redmen of Guiana consist of many smell tribes, 
the btst known of which are the Arawacks ami thè so ealled 
Canbs—true Caribs they are preferably called *'Rhese two 
last named tribes owe the fact that they are the best knoWn to 
the circumstance that they shared between them the West Indian 
Islands south of Jamaica at the time of their digcovery by 
Columbus , and they are the last remnants of those 
were the victims of that brutal policy of extermination 
followed by the Spanish conquerors €f the New Worl 
north-western diggrict 15 some 9500 square miles in exte 
rises gradually from the sea to the range of somewhft h 
land, which 1s represented with som? exaggeration, on most 
existing maps as the Swerra Imataca range of mountains, but 
which, within thg limits of British Gwanas never attaigs a 
general level of more than 300 or 402 feet , The lower or 
alluvial part of this country consists of some of the richest soil 
in the world Parts which have stce been taken aa and drainede 
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*ow yield crops of tropical pioduce of gimply amazing 
abundance As an illustration, a garden which hardly twoyand 
a half years ago was cleared and drained already has init avenues 
of trees (Casuartna) of over 40 feet high, whith were then 


planted On the other hand, the higher pars of the new district * 


1s being fast overrun by very successful gold-diggers 

For geographical reasons the most convenient centre from 
which to administer the district was at the point at whigh the 
Morawhanna leaves the Barima This 15 near the centre of the 
waterway which traverses the northern part of the colony from 
the sugar fields atout the mouth of the Essequibo to its northern 
limits on the Orinoco, by which, ın the absence of roads, all 
traffic from the Orimoco to the older established parts of the 
colony must necessarily pass Here, therefore, the central station, 
with the Government Agency, the police barracke the ho-pital, 
and the other buildings, public and private, which go to make 
up the chief township, have been placed, and are fast being 
added to A large station,gwith the other necessary accom- 
modation, was also placed at the northern end of the waterway, 
on the mouth of the Amakuru , and other stations have been 
placed at intervals along the whole line 





SCIENTIFIC SERIALS 


THE American Meteorological Fournal for May contains a 
paper read by Prof W M Davis, before the New Fngland 
Meteorological Society, entitled ‘* Meteorology in the 
Schools” It points ogt the best plan to be adopted by a 
teacher to give his pupils a sound knowledge of the subject, 
and it will be found full of interest for many who may have 
made considerabie progress in the study of meteorology The 
complete solution of weather changes 1s far beyond the meteoro- 
logy of the day, but the paper will teach the student to 
recognize the great difficulties attendant upon successful 
weather-predictions, and to dsciiminate between these and 
the preaictions of those who pretend to outline the course of 
meteorological events for months ahead —Thunderstorms in 
New England during the year 1886, by R De C Ward The 
observation of thunderstorms was taken as a special subject of 
investigation by the New England Meteorological Society in 
the years 1885-87, and this paper is a preliminary report on 
the investigation, to be eventually published by the Harvard 
College ‘Lhe storms were most frequent between May and 
August, and between Sh and 7h pm The average rate of 
movement throughout the year was 35 miles an hour ‘The 1n- 
fluence of the tides on the direction. of the storms 1s said to be 
brought out in several reports —The storm of March 1-4, 1892, 
by J Warren Smith lhs storm was so severe m the New 
England States, and the snowfall and drift so heavy, as to 
cause 18 many places the cessation of all outside business , 
trains were blocked, and much damage done to shipping from 
the violence of the wind, 

, 


THE American Meteorological Four nal for June contams the 
following orginal articles —Flood-stage® river predictions, 
by Prof T Russell The paper give» some account of the 
methods by which the rules for river-stage predic&ons are de- 
rived A river stage 1s the vertical height of the water surface 
abeve the plane of low water, observed witha gauge ‘Thee 
are about 150 gauge stations maintained at various pointsein the 
United States , ‘Lhe predictions are mainly based upon observa 
uon of the stages and rises at@certain points of a stream, and 
upon a consideration of what has octurred in previous cases, 
from which data factogsare calculated Asa rule, rahfall obser- 
vations are of little use in sucl» predictions —The first scientiféc 
balloon voyage, translated by R De C Ward, from an article 
by Dr Hellmann (Seq NATURE, vol xlv p® 471 ) —Snow- 
storms at Chicago, by A B Crane The writer hat tabubated 
tle records relating to the Subject fron» 1879-90,eand has dis- 
cussed them with reference tẹ the meteorological conditions 
prior to the storm The heqviest storms occurred in. January, 
the average tempereture being 21°4 He found «hat before the 
storms thetemperature'nearly always risgs, and that iprarely fatis 


for twenty four hours preyiously —The eye of thestorm, by S M ° 


Ballou ^ This rame 1» given to the calm lea in the cegtre of 
a cyclone, whergsclear she isegeneraly visibles THE author 
quotes accounts by various gbservers, afid a reviewegf the differ- 
ent explanations of te phenomenof —Shall eve erect hyht- 


nfbgifds?, by A McAdie he questibn begg whether wis © | 
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cheaper to insuig buildings than to incur the expense of erecting Royal Society on this subject 1n 1882! I fppended a note from * 
lightning rods, the author quotes a number of authorities in Dr Scudder, of Cambridge, US, so well known for his 
support of the advisability of putting up rods, and gives rules to | researches in fossil Insects and Arachnidans, ın which he gave a 
be observed fh doing so preliminary accourg of the 1emain$ ofeArthropods m my collec- 
° tions which 1 had submitted to hım He has only in the pre- 
Bulletin of the New York Mathematical Society, vol 1, | sent year completed hy examination. of these 1emains, mogt of 
Nos 8 and 9 (New York, 1892) —The illustrious Germdh | which are very fragmentary, and much damaged by wnequal 
mathematician, Leopold Kronecker, died recently at Berlin pressure THÉ result has been embodied’ in a Report on 
(Decefinber 29, 1891) No 8 (pp 173-84) opens with a most | Canadian Fossil®Insects, now in apursé of “publication by the 
interesting article, by H B Fine, entitled ‘‘ Kronecker and | Geological Survey of Canada 
his Authmeucal Theory of the Algebraic Equation ” This 1s In this Report he will describe from te contents of ghe Sigil- 
biographical and analytical A short no e, by Prof Cajon, | larian stumps extracted by me, with the aid of the grant of this 
follows, on the ‘‘ Multiplication of Series " The concluding Society, three new species of Myriapoda, makigg, with the five 
note 1s by Dr Macfarlane, **On Exact Analysis as the Basis of previously known from these remarkabfesrepositortes, eight in 
Language" gfhis is a brief abstract of a paper read before | all, belonging to two families, Archiulidee an? Euphoberidze, 
the Society (March 5, 1892) —No 9 gives an account of a recent | and to three genera, Aschzulus, Xylolius, and Amynyspes 
paper in the Mathematische Annalen (vol xxxvin ), by M. Hil- | The three new species are A7chiulus euphoberzordes, Sc, A 
bert, under the head ‘*‘lopology,of Algebraic Curves >? The | Lyell, Sc , and Amynzlyspes (sp) The remains of Scorpions 
writer, L S Hulburt, recasts the theory, with the view of | he refers to three species, A/azonza acadtca, Sc , Afazonza (sp ), 
making the theory more intelligible, and coriects some slight | and a third represented only by small fragments The charac- 
inaccuracies Dr Merriman abstracts a paper (read before the | ters of the species referred to Mazonma he considers as tending 
Society) on ''Final Formulas for the Algebraic Solution of | to establish the generic distinctness of Afazonza liom Eoscor prus 
Quartic Equations” This number closes with a full account of | Dr Sendder also notices the fragment of an insect’s head con 
Pomcare’s ‘‘ Mécanique Céleste,” by E W Brown The | taining part of a facetted eye, mentioned m my memoir, and 
usual shoit notes and list of new publications are given at the ! considers it probably a portion of a Cockioach . . 
end of each number Much ciedit 15 due to Dr Scudder for the care and Fou with 
bscur ment 
Memos of the Mathematical Section of the Odessa University, ha ue ass pou r a ah or is probably 
vol xii —On the theory of linear differential equations, by M | tittle more than aébrıs of the food of the Amphibians living 
Rudzay — The mechanics of a system subject to similar changes, | for a time in these hollow stumps, and devourmg such smaller 
by D Seiger, paitin The paper Is followed by a description of | animals as were so unfortunate as to be imprisoned with them 
an apparatus, the ‘‘homoyograph,” three spots of which always | In this connection the suggestion of Dr Scuddei 1s woithy of 
take such positions as to mahe similar triangles —Experimental | attention, that the scaly armour of the smaller Microsaurians 
reseaiches into the compressibility of glass and mercury, byG | may have been intended to defend them against the active and 
De-Metz The absolute compressibility of mercury has been | venomous Scorpions which weie their contemporaries, and some 
determined on the two methods of Regnault and Jamm, as also | of which were sufficiently large to be formidable antagonists to 
on a third method which results fiom the equations of Lamé in | the smaller land Vertebrates of the period, 
hus *'Lecons sur l Elasticité,” and the seventh memon of The report gf Dr Scudder will complete the account of the 
Regnault Theresults arrived at in these very elaborate researches | land animals of the erect Sigillarize of the South Joggins, unless 
are very near to those anived at by Amagat —Volume xn of | by new falls of the cliff fresh trees should be exposed From 
the sane petodical consists of a work by J Timtchenko, on | 181, when the first remains were obtained from these singular 
the founda 10ns of the theory of analytical functions The aim | repositories by the late Sir Charles Lyell and the writer, up to 
of the author 1» to contribute towards the elaboration of a general | the present tyne, they have afforded the remains of twelve 
theory of functions which would include Weierstrass’s theory as | species of Amphibians, three land Snails, eight Mulipedes, 
well ‘The first part, now published, contams the historical | three Scorpions, and an Insect 
review of the development of the theory The type specimens of these animals have been placed ın the 
; Peter Redpath Museum of McGill University, and such dupli- 
N A Mete jc me dee deiude: iUc re cates as are available will ge sent to the British Museum anti 
4 > 
Pavioff and G W Lamplugh —Contributions to the study of that of the Geological Survey of Canada 
moleculai forces in chemically simple bodies, on the ground June 16 —'*Onthe Estumation of Une Acid in Urin®” By 
of thermodynamics, by J Weinberg —Studies on the develop- | F Gowland Hopkins 
ment of Amphipodes, part v , by Madame Catherine Wagner The process described depefjds upon the complete insolubility 
(ia French, with two plates) The development of the embryo | of ammomum urate in saturated solutions of ammonium chloride 
of the Melita palmata is apparently quite similar to that The pure chloride 1s powdered, and added to the sample to 
of Gammarus ande Caprella in its earlier stages, but the | complete saturation After two hours’ standing, the whole of 
microscopic observatiog of cuttings through the embryo dis- | the uric acid sepagates as bimate of ammonium “The urate 1s 
closes severa] interesting peculiarities, which are described and | then decomposed with hydrochloflc acid, end thg liberated uric 
illusuated — What is the Hippaion?, by Marie Pavloff (in | acid determined by any approved method In contrast t@ the 
French), being an answer to critical remarks, by M Trouessart, | well-known Folker-Salkowski process the separation 1s rapid 
in Anynazze Géologigue Untzer sel, tome v1 , relative to Marie | and complete . 
Pavlofi's work on the evolution of Ungulates —On a new The author has experimented with permanganate solutions 
apparatus for determining the mement of ineitia *bf a body, by | for the titiation of the separated uric aqd, and finds that 
N Jonhovshy (ın French) —On Preromonas alata, Cohn, by | accurate results may be® obtained by their employment 
M Golenkg (in German) —The presentjitate of our knowledge | For shis fau pose the uric acid 1s dissolved ın 100cc of water, 
*ogthe cantante the cells of the Phycochtomacez, by Valerian | with & minium of NagCQ5¢, 20cc of strong H,SO, being then 
Deinega (in German) The author has come to no definite | addeg, afd the solution immeuiately titrated with one-twentieth 
results as to thegnucleus 1n he Phycochromaceze especially in the | normal permanganate of potassium The additio, of 20 per 
threag likes species, new colounnf nfethods ought to Be | cent HSO, to the previously sooled solution of sodium urate 
discovered e n e e | yrelds just such a temperature (about 60°C ) as 1s requisite for a 
. LEE: detBrimingig reaction 1 cc ofthe permanganate solution is equal 
to goofs grm uric acıd . 
ji DM : P Sital Society jane 24 —Prof A W. Rucker, FR S 
2 H » 5 r 
d SOCIETIES AND ACADEMIES in tf clhir —The following communications Were made a 
s Lonpen , e d figures, by hai *N B Croft After E x e 
Ro$aj Society, June 2 — '' Supplementary Report on | Observations of early expeiimenters ow the subject, the author 
Salome SUR S Rer ei UE in the | desciibed a®metlfad which he found to gige the best results A 
Coal-formast of Nova Sgoua "* dy S] William Dawson, | comm 1s placed ona glass plate for insulation , another glass plate, 
FRS eO ® . . * è which Is to 1eceive jhe 1fhpression, 1s well polished and laid on 
lo he menir which I had the honour to piesent td'the t9 °° 1Phil Trans , 1882, p 621 . 
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the coin, whilst a second coin 1s placed above the first. The | dynamo-armatmes when working, a quantity which had hitherto 
gems are put ^n connection with the poles of an electrical | been unattainable by direct measurement Mr Lane Fox said 
machine, giving one-inch gpatks for two minutes When the | the perplexing changes in the P D of secondary cells were to | 
coins are removed and the glass breathed on, clear frosted pic- | be accounted for by changes in the electrolyfe, which occurred 
tures of the coins are seen on the glass he microscope shows | in the pores of the plates He could detect no flaw in the 
that *mgisture 1s depos®ed on the whole surface, the size of the | 1&soning given inthe paper Dr Sumpner remarked that the 
minute water graniflation mcreasing as the part of the picture 1s | method was a valuable one, for ıt depended on bridgeetests 
darker ın shade The thickness of the glass se&ined to make no | which could be made with considerable accuracy On the other 
difference to the 1esult, and several plates and coins might be | hand, it was a. false zero methoc, and therefore liable to errors 
piled up alternately Ifgarefully protected, time appears to have | arising from changes of this zero Prof Ayrton pointed out 
little effect on the figures, but they can be removed by rubbing | that these errors could be eliminated by reversing the bridge 
whilst the glass 1y moist Failures and their causes were dıs- | battery Mr Rimington sud atnough the testing currents 
cussed, and the more ¢@mplex phenomena produced by strong | were small they might affect the E M F , and thus introduce an 
discharges descrebed f was also pointed vyt that breath figures | error in ó Tius might be tested dy using alternatécurrents and 
could be produced by laying g coin on a freshly split surface of | a telephone In reply to Prof Perry, Mr Smith said the re- 
mica, and that a coin laid on glass for some time leaves its | sults agreed with those obtained by the older methods to within 
traces Perfect reproductions of printed watter have been | the limits of accuracy obtainable by the latter methods, this 
obtained by placing a paper punted on one side only between | might amount to something hke 15 per cent —On the relation 
two sheets of glass for ten hours Some substances, such as silk | of the dimensions of physical quantities. to directions in space, 
in contact with glass, give white figures , whilst wool, cotton, | by Mr W Wilhams In February 1889, Prof Rucker iecalled 
&c, give black nes — Various analogous effects are noticed ın | attention to the fact that, ın the ordinary dimensional formule 
the paper, and the several views put forward in explanation of | for electrical quant ties, the dimensions of u (permeability) and 
the phenomena examined —A communication og the same sub- | 4 (specific inductive capacity) are suppressed In the discussion 
jest, from the Rev F J Smith, was read by Prof Perry | onthat paper Prof S P Thompson pointed out that lengths 
He had investigated some of the effects, and succeeded in | should be considered as having d rection as well as magnitude, 
photographing the impressions, prints from which were shown | for, 1f so regarded, difficulties arising from different units, such 
He had also examined the influence of various gases on the | as couple and work, having the same dimensions, would be 
results, and found that oxygen gave the best figures In a | avoided Developing thisgdea, the author takes three mutually 
+ vacuum no figures could be obtammed The effect of temperature | perpendicular lines, along which lengths are measured — Calling 
had also *been tested Prof S P Thompson said details of | unit lengths along these lines X Y, and Z respectively, the 
early researches were given in Poggendurff’s Annalen for 1842 | various dynamical units, such as velocity, acceleration, force, 
" It was there pointed out that better results were obtained by | work, &c , are expressed in terms of M, T, X, Y, and Z The 
putting a spark gap between the coin and the machine Since | formule then denote the directional as well as the numerical 
the effects did not depend on the way in which the sparks | relations between the units, and the dimensional formulse are 
e passed, he thought it was probable that electrical oscillations | therefore regarded as the symbolical expre»sions of the physical 
*were involved He himself had worked at the subject in 1881, | nature of the quantities, so far as they depend on lengths, mass, 
and recently repeated some of the experiments Figures could | and ume In this system areas and volumes are represented by 
be produced on almost ang polished surface, he gut the best | products of different vector lengths instead of by powers of a 
‘results by using a small induction coil giving 3 mm spark, for | single length, and angles and angular displacements by quotients 
about five seconds In 1881 he accidentally noticed that photo- | of rectangular vectors, instead of being pure numbers For 
graphs could be got on ebonite Hot coms put on uncleaned | physical purposes pure numbers may be defined as ratios of 
glass gave good breath figures A member said that instead of | concretes of thesame kind similarly directed (af directed at all). 
breathing on the plates, he and Mr Garrett had sifted finely | A plane angle has dimensions X-!Y, X being in the direction 
powdered red lead on them, to get the figures They had also | of theradius, and Y that of the arc, whilst solid angles have 
fixed the figures by etching with hydrofluoric acid Mr Croft | dimensions YZX^?, and radu of curvature Y?X-1 It is also 
exhibited some figures he obtained two years ago, which were | shown that v 15 a concrete quantity of the dimensions eithei of 
still quite distinct —On the measurement of the internal resist- | plane or of solid angle This 1s of considerable importance in 
ance of cells, by Mr E Wythe Smit After referring to the | connection with the radial and circuital fluxes in the electro- 
methods pitherto used, the author described a modification of | magnetic field In deducing the dimensional formule for 
Mance’s test which he had recently devised One pole of the | electrical and magnetic units, the rational and simplified rela- 
battery to be tested ıs connected tq the similar poles of two | tions given by Mr Oliver Heaviside in the Zvectrictan of 
other batteries, each battery has @ separate circuit, through | October 16 and 30, 1891, are used Instantaneous axes are 
which currents are allowed to pas? Selecting a point A at the | taken at any point of $n isotropic. medium (the ether) 
opposite pole of the battery to be tested, points B and C ın the | such that X coinc des with the electrical displacements, Y 
circuits of the augilary batteries are found, whose potentials are | with that of the magnetic displacement, and Z with the 
equal to that ott The resistancgs between eachepair of points | intersection of the two equipotential surfaces at that point 
AB, AC, BC, awe then®measured by a Wheatstone’s bridge | Starting with the relation pH = energy per unit volume, the 
Calling these resistances R}, Ry and Rg respectively, ıt ıs shown | formulze for the various quantities in terms of u are obtained e 
that the internal resistance required is given by the formula | Thesesimplify down to those of the ordinary electro-magnetic 
me. R +R -R system by putting p =I and suppressing the distinction between 
b= e+ + T + &c , where x = —L7— 2 and v is the | X, Y, and Z &imilarly, commepeing with ZE? = energy per 
i . * o 2l unit volume, formule in terms of k are ebtained, which, when 
external resistance of the circuit containing the battery gested | simplified as above, give those of the ordinary elecgrostatic 
For an acgumulator discharging, =x to within Sbowt 2pêrce | system Examples of the *consistent way in which, the results e’ 
Prof Perry inquired how far the resul@ obtained agreeg with | work out are given in the paper, and the whole subject is dis- 
those got by the older methods, and whether they depended & | cussed in detail, both by Cartesian and vectorial metfods The 
the time the keys were kept down In the old methdds ıt was | formule in terms of p and & are used to tace out and egamt 
assumed that an instantaneous ris@in P D occurredeon break- | the various analogies between glectro-magnetism and dynamics, 
ing the circuit This might or might not be true Éfe wase| therdby obtaining a connected dynamiefl theory Sg electro- 
inclined to regard the P D and current as functions, oth magnetism Inquiry ıs then mad as to what dimensions of y 
of resistance and time, The behaviour of cells seemgd tAn- e| and 4 in terms of M, T, X, Y, Z, render the interpretation of © 
dicate the existence of something like capacity, or ra@&th&, | electrical and magneti@ ungs simple, natural, and intelligible as «e 
capaci ies and resistances in series Prof Ayrton said t a whole The conditions imposed (‘or reasofis stated in thè paper) — e 
paperewas of great interest, for ıt made possible what could not | are, first, that the dimensiqns of, and A satwfy the relation 
be done before, viz to find the resistance of a gell without | [us] = Z^T ?, second, that the powers of the fundamentalgufits 
appreciably altering the current through it. Althgugh tBe new | in the dimensional fermule shall hot Be Pigha or ower than 
method required mort celis, this was not prohibitive, for the | those (pund in the formule: ®f the érdinarg dynamical &ntities , 
result sought was of considerable scientie importance The | andéthird, that quantities Sy hich are Salar ox directfd mast also 
sime method was applicable for fipding the,resstance of P beecalae & directed when their dimensions are expQessed abso- 
. . 
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luty Subject to these conditions, it 15 shown that the possible 
dimensional value» of u and £ are eight ın number Of these 
only two lead to intelligible results These are— 


s 
(1) a = M(XYZ)-! and & = M~ XYZ^1T! 


e (2) p= MIXYZIT? and 2 = M(XYZ)2: 


According to (1), u 1s the density of the medium, electrical energy 
1s potential, and magnetic energy kinetic By (2), & 1s the 
density of the medium, electrical energy 1s kinetic, and magnetic 
energy potential Full mterpretations of the dimensional formulae 
of all the electro-magnetic quantities, as obtained 1n accordance 
with the above conditions, are given in the paper Prof S P 
Thompson séid the paper was a very important one, and thought 
the idea of finding dimensions for u and 4 which would rationalize 
the ordinary dimensional formule a great step The use of 
vectors was a valuable feature, whilst the employment of X, V, 
and Z instead of L removed many difficulties connected with 
dimensional formule Other difficulties might be cleared up by 
paying attention to the signs of the vector products and quotients, 
and to the order in which the symbols were written Another 
important matter was the use of Mr Heaviside’s “' rational 
units,” a system which merited serious attention In conclusion, 
Prof Thompson expressed a hope that, in accordance with the 
resolution of the Electiical Congress at Frankfort, both perme- 
ability and specific inductive capacity should be designated by 
Greek symbols Prof O Henrici expressed his admiration of 
the way in which the subject had beeg treated 1n the paper He 
had long held that clear ideas of physical quantities were best 
got by vectorial methods He also congratulated the author on 
his treatment of plane and solid angles as concrete quantities 
In a communication addressed to the Secretates, Prof O J 
Lodge remarked that physicists in England were more oi less 
familiar with the advantages of retaining u and £ ın dimensional 
expressions before Prof Rucker’s paper of February 1889 
brought the matter closely home to students The system of 
mechanical dimensions suggested for electrical quantities in an 
Appendix to ** Modern Views of Electricity " was not put fort 
as the only one possible, but as one having certain probabilities 
of truth m its favour Prof Rucker said tnat, although Mr 
Wiliams and himself had talked over certain minor points in 
the paper, the main ideas brought forward were quite original, 
having been fully developed by Mr Wilhams before he men- 
tioned the subject to him(Prof Rucker) —A paper on molecular 
forces, by Mr W Sutherland, communicated by Prof Carey 
Foster, was taken asiead The Chairman announced that both 
this paper and that of Mr Williams would be printed in the 
Philosophical Magazine during the long vacation, so that they 
could be fully discussed early next session 


Linnean Society, June 16 —Prof Stewart, Prësident, in 
the char —Mr F Enock exhibited some specimens of the 
Mustard Beetle, and gave an accouné of its recent depredations 
as observed by himself So numerous was it that in walking 
down a single row of mustard, a distance of sixty-five yards, he 
had captured with atutterfly net upwards of 15,000, as he sub- 
sequently*ascertained by counting a portion and weighing the 
remainder The crop of mustard thus affected he regarded as 
destroyed —Mr R I Pocock exhibited and made Sorge re- 
marks upon a species of Peripatus (P juaformis) from St 
Vircent, of which five specimens had been collected by Mr H 
H Smith for the Conmitte@ investigating thé fauna and flora 
of the Lesser Antilles The species was originally described so 
long agÉ as 1826, by the Rev L Guilding (Zoological Fournal, 
vol 1), b&t from that time until the present no additional 
specimens had been procured there As Guilding's types had 
been lost, afid bis descriptions aye wanting in detail, this re- 
di&covefy was of considerable interest —Mr George Mfrray 
exhibited And described the typ&of a new order of Alge, to 
wh.ch the name Splachnidiug rigosupt was given —A paper 
was read by Prof J R Henderson, entitled ‘‘ Contributions to 
Indian Cartinology,” and embodied an agcount of several httle- 
known (Crustaceans, and description® of some new species — 
Mr H Guppy read a papes on À% The Thames as an Agent in 
PEE ein which several Interesting facts Were brought 
out, the olServagionsbeme illustrated by sgecimens collected by 
the autly$g and a usélul record given, of th@effects of exposure 
to sea-wates and of ffceang, Hon the germinatipg po%eg of 
seeds —JProé£ F Oliver gavegan abstract of observateopsemade 
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coloured chalk —Mr R I Pocock contributed some ‘‘ Supple- 
mentary Notes on the Fauna of the Mergui Afchipelago," the 
result of his examination of someefresh material which had 
lately come to hand —The evening was brought toa close by an 
exhibition by Mr Caruthers, with the aid of the oxy hydrogen 
lantern, of some beautiful slides of secti8ns of fossil plaats A 
second series, zoological, exhibited by the President, included 
several minute 8rganisms of extreme fntefest —This meeting 
brought the session of 1891-92 to a close 


Anthropological Institute, June $1 —Edward *B Tylor, 
FRS, President, in the chair —Dr R Wallaschek read a paper 
entitled ‘An Ethnological Inquiry intesthe Basis of our Musical 
System " In the course of the paper he péinted eut that harmony 
1s not a modern Eurbpean invention, but known to many savage 
tribes, and even to the Hottentots and Bushmen A regular 
bass accompaniment (to distinguish ıt from songs 1n harmonious 
intervals) is far more seldom to be met with, as the extreme 
simplicity of primitive songs does not admit of much variety in 
accompaniment Onthe other hand, some savage tribes (Hotten- 
tots, Malays, Negroes) show an astonishingly® great talent in 
accompanying European tunes by ear Both keys, the major as 
wellas the minor, occur in the songs of primitive races Minor 
chords also occùr occasionally There 1s no intergal connectign 
between a peculiar key and a peculiar mood or disposition of 
mind The diatonic scale does not seem to be a more 1ecent 
invention than the pentatonic The most ancient diatonic 
division 1s to be met with in instruments (pipes, flutes) of the 
Stone period This early occurrence seems to be due to the fact , 
that the diatomic scale is the most natural for the player's fingers, 
while itis at the same tıme the most effective The diatonic system 
is neither an * artistic invention,” nor a ‘‘ scientific discovery,” * 
nor 1s 1t ‘‘ natural” for the voice or the ear, nor based upon the 
laws and conditions of sounds, but it 1s the most natural for the 
hand, and the most practical for playing instruments —Prof e 
Basil Hall Chamberlain then read a paper on some mmore 
Japanese religious practices After mentioning various mis- 
cellaneous usages and superstitions, the author treated chiefly of 
Japanese pilgrims and their ways, illustrating his remarks by,an* 
exhibition of a large collection of charms, sacred pictures, pil- 
grims’ dresses, &c , brought together partly by himself, partly 
by Mr Lafcadio Hearn The collection included articles from 
the Shinto shrines of Ise and Izumo, from the ‘ Thirty-three 
Holy Places” of Central Japan, from the “ Eighty-eight Holy 
Places” of the island of Shikoku, from the temple of Asakusa 
in Tokyo, &c The most curious was a sacred fire-diill from the 
great Shinto shrine of Izumo This, together with a few of the 
other articles, has been presented by Prof Chamberlam to the 
Pitt-Rivers Museum at Oxford Another feature ofthe paper 
was the translation given of a Buddhist legend explainmg the 
origin of the pilgrimage to jhe “ Thirty-three Holy Places,” and 
of some of the hymns intoged by the pilgrims 


eGeological Society, June 22 —W H Hudleston, F.R S, 
President, in the chair ~The followmg communications were 
read —Contripution to a knowledge 8f thé Saurischia of 
Europe and Afnca, by Prof H Q, Seeley, FR S The 
Saurischia are defined as terrestial ud doudath Ormnithogorpha, 
with pubic bones directed. downward, inward, and forward to 
meetina ventral union The forms of the pelvic bones vaiy 
with the length of the limbs, the acetabulum becoming perforate, 
the ilium more extended, the pubis and chium more slender, 
and the sacrum narrower ‘as the limb-bones elongate The 
onder regarded as including the Cetiosauria, Megalosauria, 
and Arigtosuchia or Cgmpsognatha The Cetiosaurin pelvis 
hgs been figured in the Quart Journ Geol Soc , and a restora 
tion is now given of the pelvis in Megalosauı us, Sbreptospondylus, 
and Compsognathus The qharacters of the skulf are evidenced 
by descsiption'of the hinder part of the skull in Jegalosau: us 






Totnd as Kuklington, and preserved in the Oxford University 
eMugfum | In form and proportions t closely resembles Cerato- 
saff us, 4nd the correfponding region &f the head in Jurassic 


nighosauria The brain cavity and cranial nerves are de- 
cribed, and contrasted with those of Ceratosaurus The skull 
in Cetiosauria, known from the American type Diplodocus, is 
identified in*the European genus Ze/odon, which 1s regarded as 

primitive Cétiosamian Part 2 disoussegthe pelvisof Belodon, 
restored from specimens in the British Museum, and regarded 
as Cetiosaurian® A restoration of the shoulder-girdle is made, 
and foundeto‘Yesemble th&t in Ichthyosaurs, Angmodonts, and 
Dinosauria e The vertebree in form and articulation of the ribs 
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e are Saurischian, thecapitular and tubercular facets being vertical 
1n the dorsal region, and not horizontal as in Crocodiles The 
humerus shows some characters in common with thatof Ster eo- 
2achis dominans, m the epicendylar groove. In general character 
the limb-benes are more crocodihan tha the axial skeleton 
The interc'avicle 1s described and regarded asa family character- 
istic of the Belodopntgdz In the third*part an account 15 given 
of Sfaganoleprs, which is regarded as showing a similar relation 
with the Megalosaune, tojhat of Belodon wath the Cetiosauna 
This interpretation is based chiefly upon the identification of 
the pubic bone in Steganolepis, which bas the proximal end 
notched as in Zanc/8don and Sts eptospondylus , and the mner 
ridge at the proximal end 1s developed into an internal plate 
A note follows‘on the pelvis of Aetosaurus, which 1s also referred 
to the Saurisghua on®evidence of its pelvic characters, approxi- 
mating to the Cetiosaurian sub-orde® Part 4 treats of 
Zanclodon, which 1s regarded as closely allied to Massospondylus, 
Euskelesaiaus, and Streptospondylus 4 is founded chiefly 
on specimens in the Royal Museum at Stuttgart, and in the 
University Museum at Tubingen The latter are re- 
garded as possibly referable to Teratosaurus, but are 
mentioned a Zanclodon Quenstedit The pelvis 1s de- 
scribed and restored Zanclodon has the cervical ver- 
tebree relatively long, as compared with Jegalosaurus, 

eand smalle as compared with the dcrsal *vertebrze, which 
have the same ‘Teleosauroid mode of umon with the 
neural arch as 1s seen in Streptospondylus and Massospondylus 
The sternum, of Pleininger, 1s the right and left pubic bones , 
but there 1s much the same difference in the proximal articular 
ends of those bones 1n the fossils at Stuttgart and Tubingen, 
as disttnguishes corresponding parts of the pubes in Megalo 
saurus and Streptospondylus The ilium is more like that of 
Paleosaurus and Dimodosaurus The limb-bones and digits 
are most like those of Dzwedosausus, but the teeth resemble 
Paleosaurus, Euskelesaurus, Megalosaurus, and Streptospondy- 
lus Part 5 discusses Thecodontosaurus and Paleosatrus upon 
evidence from the Dolomitic Conglomerate in the Bristol 
Museum An attempt ıs made to separate the remains into 
those referable to ZAgcodeniosaurss and thofe belonging to 

Jaleosaurus The latter 1s represented by dorsal and caudal 
vertebrae, a scapular arch, humerus, ulna (?), metacarpals, 
illum, femur, tibia, fibula, metatarsals, and phalanges These 
portions of the skeleton are described There is throughout a 
strong resemblance to Zanclodon and other Triafsc types A 
new type of ilium, and the humerus orginally figured, are re- 
ferred to Thecodontosaurus Part 6 gives an account of the 
South African genus Massospondylus It 1s based partly upon 
the collection from Beaucherf, ın the Museum of the Royal Col- 
lege of Surgeons, referred to M c&rinatus , and partly upon a 
collection from the Telle River, obtained by Mr Alfred Brown 
of Aliwal North, referred to M Brown: The former 1s repre 
sented by ícervical, dorsal, sacral, and caudal vertebre , ilium, 
chum, and pubis, femur, bia, humerus, metatarsals, 
and phalanges The latter ise known from cervical, dorsal, 
and caudal vertebra, femur, metatarsals, and bone? of 
the digits he aginities with Zanclodon are, in some parts of 
the skeleton, stronger than with Auskelesaurus e Part 7 gives an 
account of Ausgelesauaus Brownz, partly based upon materials 
obtatted by Mr Alfred Brown from Barnard’s Spruit, Aliwal 
North, and partly on specimens collected by the author, with 
Dr W G Atherstone, Mr ‘P Bain, and Mr Alfred Brown, at 
the Kraai River The former sertes comprises the maxillary 
bone and teeth, vartebrze, pubis, femur, tibia and fibula, pha- 
langes, chevron bone and rib ‘The latter includes 3, cervical 
vertebra and rib, and lower jaw The teeth®are, stronger ghan 
those of Teratosaurus, or any known Megalosaumag The 
anterior part of the head was compressed from side to side Sand 
the head in gize and form like Megalosaurus, so far as preserved 
The pubis 1s twisted as in Stdeanolepts and Magsospondylus, 
with a notch instead of a foramen at the proximalfend, as,in 
those genera , and 1t expands distally after the pattern of Zan- 
clodon The chevron bones are exceptionally long, and 
appears to have been greatly elongated The femur«s 
mediate between Megalosaurus and Paleosaurus, but mo: 
sembles Zanclodon and Massospondyluse The tibia 1n 1ts proži- 
mal end resembles many Triassic genera , and jn its distal end 
15 well distinguished from" Massospondylus by it$ mod of uron 
with the astragalus® Tile claw-phalanges are convexly rounded, 
being wider than ıs usual in Megalosauroids, *The lower jaw 






. 
from the Kraar River gives the characters of the articular bone, 
and the articulation, as well as of the dentary* region and teeth 
The cervical vertebra is imperfect, but is remarkable for the 
shortness of the centrum, being shorter than 1m Megalosaus us 
In Part 8 an account is given of Hoz talotagszs shes topodus {ror 
Barkly East, preserved 11 the Albany Museum It 1s a 


eEuskelesaurian, and exhibits the tibia and fibula, and tarsus 


There 1s a separate ossification for the intermedium, which does 
not form an ascending process , and the astragalus is “distinct 
from the calcaneum The metatarsals are elongated, and the 
phalanges somewhat similar to those of Dimodosaurus Part 9, 
in conclusion, briefly examines the relations of the Saurischian 
types with each other, and indicates ways in which they ap- 
proximate towards the Ornithosauria It is urged that the 
Ornithosauria_are as closely related to the Saurygchia as are the 
Aves to the Ornithischia , and that both divisions of the Saur- 
ischia approximate in S/aganolejis and Belodon Finally, a 
tabular statement 1s given of the distribution in space and time 
of the 25 Old World geneta which are regarded as probably 
well established — Fight of these are referred to the Cetiosaurta, 
thirteen to the Megalosauria, and four to the Aristosuchia or 
Compsognatha —Mesosaurm from South Africa, by Prof H 

G Seeley, F RS —On a new Reptile from Welte Vreden, 
Eunotosauius africanus (Seeley), by Prof H G Seeley, FR S 

The President observed that there could be no question as to the 
great value of these papers, the first of which especially was the 
outcome of years of exper'ence and study on the part of the 
author It was only right to remark that the paper on Saurischia 
was received by the officers of the Society early in Arı? Since 
that date Prof Marsh,$in his notes on Triassic Dinosanria 
(which did not appear till Way 24), had published, as regards 
Zanclodon, conclusions similar to those at which the author 
(Prof Seeley) had already arrived Mr E T Newton also 
spoke Prof Seeley drew attention to a photograph of Hortala- 
tarsus, a reprocuction of a sketch made at Barkly East, before 
the original specimen had been destroyed in the process of 
blasting the rock —The dioritic picrite of White Hause and 
Great Cockup, by J Postlethwaite —On the structure of the 
American Pteraspidian, Paleaspis (Claypole), with remarks on 
the family by Prof E W Claypole —Contributions to the 
geology of the Wengen and St Cassin strata in Southein 
Tyrol by Mana M Ogilvie, B Sc. (Communicated by Prof. 
C Lapworth, F R S )—Notes on some new and little-known 
species of Carboniferous Afurchzsonza, by Miss Jane Donald 

(Communicated by J G Goodchild )—Notes from a geologi- 
cal survey m Nicaragua, 5y J Crawford, State Geologist 
to the Nicaraguan Government (Communicated by Prof J, 
Prestwich, F R S )—Microzoa from the phosphatic chalk of 
Taplow, by F Chapman ‘Communicated by Prof T. Rupert 
Jones, F R S )—On the basalis and andesites of Devonshire, 
known as felspathic traps, by Bernard Hobson —-Notes on 
recent Borings for salt and coal in the Tees salt-district, by 


Thomas Tate, 


. 
MELBOURNE, 


Royal Society of Victoria, March 12 — Annual Meeting — 
The following officers were elected for the year —Prestdent - 
Prof Kernot  Vice-Presidents Messrs E. J Witte, H K 
Rusden Hon Treasurer- Mr C R Blackett. Hon, 
Librarian Dr Dendy Hon Secretanes Prof Spencer, 
Mr A Sutherland —The following paper was read *—Pre- 
liminary noticg of Victorian earthworms: Part 2, the genus 
Pericheeta, by Boor Spencer ‘Phe aughor described 18 species 
collected in Victoria, of which 16 are new 

May 13 —The follqwing papers were read —Of confocal 
quadrics of moments of inertia pertaining to all plSnes in space 
and loci and envelopes of straight lines whose moments of mertia 
arg of constant magyituge, by Martin Gardner — Further 
notes on the oviparity of the iarger Victorian Peripatus? geneffilly 
kmewn as P Jeuckartu, YY Dr Dendy In thf paper the 
author replied to some remar&able strictures recently passed 
upon his work by Mr J J Fletcher in the Proceedings of the e 
Sydney Linnean Secie He showed that at*the time of, 
writing his first paper on this subject noting was kngwn as tò” » 
the method of reproductign of P /euc£aztzi, Mir Fletcher's brief 
footnote fo the effect that one specimen dissected was foupdeto be 
pregnant not of ngcessity woplyeng the sbresgnce *f developed 
embryos within the egg-ease e Phe Victorian specinefie, contain- 
1ae"in thegr uterus largé eggs, might with equa trugh be de- 
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scribed as pregnant Dr Dendy brought forward evidence 
proving conclustvely thatin the eggs investigated by him 
devefopment had gone on normally outside of the body for a 
period exceeding eight months, one of them at the close of this 
«time containing a perfect young form with even the pigment 
developed Since the publication of his first paper, but not 
prior to this, Mr Fletcher had shown that the New Sout 
Wales Peripatus leuckartiz was undoubtedly viviparous , and Dr 
Dendy*suggested that 1f, as seems most probable, the Victorian 
species 1s oviparous, then his original idea of its being a distinct 
species from the New South Wales form may probably be 
correct 


PARIS 


Academy £t Sciences, June 27 —On the local disturb- 
ances produced underneath a heavy load uniformly distributed 
along a straight line perpendicular to the two edges, on the 
upper surface of a rectangular beam of indefinite length laid 
down on a horizontal surface, of on two transverse supports 
equidistant from the load, by M J Boussinesq —Contribution 
to the study of the function of camphoric acid, by M A Haller 
~-On the presence and the nature of the phylacogenic substance 
1n the ordinary liquid cultivations of Bacillus anthracis, by M. Ar- 
long The liquid was carefully siphoned off from a large culti- 
vation of the bacillus which had been allowed to stand for a 
considerable time The usual porcelain filters were not em- 
ployed, as they are apt to intercept most of the prophylactic 
substances A liquid perfectly free from the anthrax bacillus 
having thus been obtained, two solutions in glycerine were 
prepared, the one containing the subs&nces soluble ın alcohol, 
the other those precipitated by alcohol Of six lambs, two 
received subcutaneous injections of the former, two of the latter 
solution, and the rest of neither Eight days afterwards all six 
were inoculated with a very virulent dose of the bacillus The 
only survivors were those inoculated with the matter soluble in 
alcohol, thus proving that the prophylactic substance belongs to 
this group —On the determination of the angle of polarization of 
Venus, by M J J Landerer By almost daily observations, 
extending from April 29 to June 8, the angle of polarization of 
Venus was found to vary between 45° 17 and 27° 51, using an 
instrument of 135 mm aperture, to which a Cornu photo-polari- 
meter was adapted The author concludes that the light from 
the crescent of Venus is not polarized, and hence that almost 
the entire visible surface of the planet is constituted by 
a thick layer of clouds At the poles, however, permanent 
spots are observable, which are due to part of the solid surface 
protrudmg beyond the cloudy mass —On the variations in 
temperature of water suddenly compressed to 500 atmospheres 
between o? and 10°, by M Paul Galopin An account of the 
first of a series of experiments to be made in M Raoul Pictet's 
Jaboratory to determine the heat produced by the adiabatic com- 
pression of a large number of liquids between — 460^ and 
-+ 200°, under sudden variations of pressure amounting to 1000 
atmospheres The apparatus consists of a steel cylinder pro- 
vided with a thermometer r m long, capable of measuring 
o° or Pressure zs "applied by means of a Cailletet pump, and 
the whole apparatus x immersed in a large calorimeter with 
quadruple envelopes The results obtained, which vary from 
0° 20 at 0° 4 to 0* 59 at 10°, show that the increase of pressure 
owers the temperature of maximum density of water for that 
particular pressure, and that under high pressures it corresponds 
nearly to the freezing-point —Measurement of the dielectric con- 
stant by electro magnetic osciilations, by M A Perot ‘This 
measurement 1s based $n the law formulated by Blondlot, 
according®to which the period of the rgsonators ıs proportional 
o the square@root of their capacities he value obtained for 
essence of terebenthine was 2 25, that for ice between 60 
and 71, in cofffirmation of previous results —On the conductivity 
of @ gas*inclosed between a cold metal and an mcandesctnt 
body, by Me EdouardeBranly —Om the physiological effectg of 
alternating currents with stngsoMfal variations process of 
« administering them 1n electro-therapeutics, by M A d'Arsonval 
The law indieafed by the results of the experiments is that the 
**ntensity gf the motor gr the sensory r@&\ction 1s proportional to 
the varaion of potential at thegpoint excited. Although oscil- 
latigns of great fr&giency seem to h&e but faint phfsiological 
effects® a earefgl agalysis ghows that gee absorption of 
oxygen gð the elfmination of ycarbomc acid in the 
lungs 1s greagly augmertteds—OR alummium, by M Balkiyd 
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A series of experiments to prove that alimmgium 1s well-suited for e 
domestic utensils, being not more attacked by air, water, wine, 
coffee, milk, butter, &c, than other metalseused for such 
purposes —Action of chlorme on the alcohols of the fatty seres? 
by M A Brochd? —On asboline (byrocatechine and homo- 
pyrocatechine), by MM  Béhal and Desvignes —On the vege- 
table cholesterines, by M, Gérard —Resegrches on the adultera- 
tion of the esaence of sandalwood, by E Mesnar® —On 
two specimens of¢he waters ofthe Arcticseay by M J Thoulet. 
—New remarks on “ pcecilogony,by M Alfred Giard —On 
a sporozoarian parasite of the muscles of the Decapod Crustaceans, 
by MM F Henneguy and P Thélohan®—The first phases in 
the development of certam nematoid worms, by M Léon 
Jammes —A contribution to the historyepf ambtrgris, by M. S. 
Jourdain —On the órumissus e, a diseaseMf the vine caused by 
the Plasmodiopho a Pitts, by MM P Vialaand C Sauvageau 

—On the secretion of oxygen m thÉ natatory vessel of the fishes, 
by M Chr Bohr —Physiological action of mountain climates, 
by M Viault Thé effects of a high elevation, though power- 
fully beneficent for dyspeptics, neurasthenics, and tuberculous 
patients, must be long continued to be permanent ‘The effects 
are due to an increase ın the number of blood cerpuscles and in 
the respiratory power of the blood —Permanent abolition of the 
chromogenic function of the Bacelus pyocyaneus, by MM 

Charrm and Phitalix 
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A TREATISE ON ZOOLQGY 


Outlines of Zoology. By J Arthur Thomson, MA, 
Lecturer on Zoology ın the School of Medicine, Edin- 
burgh (Edinburgh and London Young J Pentland, 
1892 ) ? " 

GENERAL — The above-named volume of 604 pages 

small octavo, the fatest of Pentland's “ Students’ 

Manuals," is divided into twenty-five chapters, with an 

introduction and a well-constructed index By way of 

illustration, there are interleaved two-and-thirty sheets of 
diagrammati@ sketches It is difficult to find upon 
these any dozen figures which adequately represent any- 
thing in ngture, and the majority of the *& diagrams " are 
the rudest of rude sketch maps Archetypes are well to 
the fore with their misrepresentations and evil influences, 
and such illustrations as those of the “ unsegmented 
worm,” the “spinal canal” figure of Plate 22, and others 
akin te them, are meaningless atrocities, conveying abso- 
lutely no idea to the mind The Peripatus senes are 
very suggestive , they are three in number—namely, one 

(bad) depicting the whole animal, another (worse) of a 

nephridium, and a third (unfounded) representing a con- 

ventional branched tube, spiral lining and all (sz) To 
be brief, the ulustrations are mostly bad, and might well be 
dispensed with Of those copied from well- known figures, 
many are spoilt ın the copying, while the remainder are 
such as might have been produced in the greatest haste 
by a person accustomed to reading about, but not to 
handling, objects of the class delineated 

The book itself is written in a clear and intelligible 
style, and its author has been at immense pains in pro- 

ucing ıt He deals with man} difficult topics, especially 
when ghey do not involve minute structural detail, with 
conspicuous success He is in some parts racy, ın others 
flippant, pace the remark (p $264) that *even a wooden 
leg may ciumble before” the jaws of the termite , and 
he occasionally shows himself to be alive to difficulties 
of the passmg m®ment—for example that of the histo- 
genesis of thg nervesfibre Some sections of the work are 
depltrably meagre, eg those devoted to the Ganoids, 

Tunicata, Rotifera, and Sponges, and especially to the 

Brachiopods and Polyzoa, which (following Lang) the 

author ranks wit& the Srpungulids and Phoronis as the 

“Prosopygn” Classifications Such gs that even of 

the Ghelonia, and the adoption qf the absoPutely grdund- 

less term “ Ornithosauria” as the ordinal namé fon the 

Pterodactyles, are bad examples of their kind Akin to 

the occasional flippancy alréady alluded to «rg the de- 

scriptions of the embryonic membranes as “ birth-robés,” 
of the crystalline Jens and the hvgr as “ moored’ Ño ad- 
jacent structures, and of the viscera as * $wathed* N the 
mesentery Alf science worthy the name must be bow 
technical, whether set forth in the pages of a monograph 
or of a text-book , and ‘when recognized teyms ae 1n daily 
use they should $e € employed Personal games are oc- 
casionally mentioned, and it is $ cumous detail thet, 
with one«or two exceptions, "those of workers in theg 

Edinburgh School are alone qualified Wæ strongly de 

precate the mention of indiadilals in an elementary text- 
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book, as unnecessary and hable to abuse; but, in having 


adopted the course alluded to, the aufhor displays a be-” 


€omung respect for his seniors, such as we could wish 
were more general nowadays His book is written 
for Edinburgh students, but we nevertheless note the 
absence of all reference to certain organisms in vogue 
among them—to wit, Zrochosphera, a knowledge of the 
development of which was demanded in a recent syllabus 
issued by authority. 

The book, however, while lacking ın mith that 1s of 
primary importance, contains a bulk of excellent material 
It ıs wonderfully free of really gross errors, and we there- 
fore willingly recommend it on its general merits as a 
useful work of reference, believing that the author will 
strengthen its weaknesses as opportunity occurs 

The assertion that ZLzmemoecodrus was “found m a 
tank at Kew” will probably whet the appetite of that 
establishment, and statements like that of the brain being 
* but an anterior expansion of the medullary canal,” while 


self-explanatory, afford at least a relief to the reviewer 
. 

Analytical —The author tells us in his preface that his 
book 1s “intended to serve as a manual which students 
of zoology may use in the lecture-room, museum, and 
laboratory ” , and, ın accordance with this, he subdivides 
most of the chapters each into three sections, dealing 
respectively with what we presume he would considera 
lecture equivalent, with the more didactic consideration 
of type-structure, and with facts usually embodying the 
principles of classification A very ambitious scheme 
this, and 1 will be convenient to deal with each of the 
three departments separately 

First, as to tne use of the book ın the laboratory 
The author here deals with familiar types, and supple- 
ments these here and there by the addition of wisely 
chosen species His descriptions are, however, at most 
points insufficient and far too general, the one detailed 
account being made to do duty ın the case of the Simple 
Ascidian (p 358) for three distinct genera This ıs not 
as ıt should be Theenethod of laboratory instruction in 
zoology employ ed 1n this country, withgts rigid adherence 
to the type-system, 1s, ın the long ryn, but that of teach- 
ing the alphabet whereby the student shall reads, and, even 
were this not so, the laboratory training 1s one m discipling 
arfl observation, wherefore it 1s of the highest importance 
that any notes which shall be given the beginner for his 
guidance in i$, shall be rigidly confined to actual state- 
ments of observed fact The author partially disarms 
criticism under thig head by remarking thag his book as 
intended (preface) “ as an accompaniment to severa] well- 
kpown works,” which hescites (p 88), and anfong which he 
enumerates Jeading labogatory treatises Unfortunately, 
however, the plan of c8nstguctior? of those works does 


away with the necessity for his own as an adjunct to their, 


utility And we haye therefore but to déplore the in, 
corporation of generalities and ambifuities, in a@portion of 
the author's treatise Where they are ,@alculated x en- 
courage a gene looseaesspanc toe nullify enuci of the 


good intended by thefounglérs c of ghe system Winch he has 
e 


"Adpptgd* 


On passing to the two remaining eee aes of the 
book, we express ourself at a loss to®appieciate the 


utility of a text-book in he Rcture-rogn Mua that 
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passés current for scientific lecturing nowadays ıs mere 
parrot-work ,* and lecturing which 1s confined to mere 
“text-book recapitflation (such as could alone justify the 
author's intention that his book should be used in thg 
lecture-room) is no lecturing at all, but rather a poor 
form of dictation work, We deem it the highest aim of 
a scientific lecturer to teach his hearers, by example, how 
best to extend, systematize, and apply their knowledge of 
crude facts previously acquired in the laboratory He 
should in all cases work out from these and lead up to 
generalizatiofts , and, to the end in view, he should be up 
to date in his reading, and, above all, cautious in his 
selection of approved topics , Given this line of action, 
the competent teacher could not failto present his facts 
ina manner in which they could not be found in any text- 
book "Theauthor ofthe work before us has clearly realized 
this position, and much of his book which we presume 
he would regard as the equivalent of lecture material, 
fulfils our ideal We note, however, a too frequent want 
of judgment, and a too general desire to present theories 
before facts By way of example, the inter-relationships 
of the Echinodermata are summarily dismissed in some 
ten or a dozen lines, in a manner as ‘‘cocksure” as it 15 
certainly erroneous ; and the beginner 1s told (p. 377) that 
the mbs of Vertebrates “perhaps bear the same relation 
to the vertebra that the visceral arches do to the skull,” 
before he either knows sufficiently what constitutes a rib, 
or at all appreciates the difficulties ın the way of homo- 
logizing the ribs of the leading classes of Vertebrata 
And here and there the author goes out of his way to 
raise difficulties at the outset (e g the opening sentence in 
the book, and the second sentence of p 121), when deal- 
ing with terms having a definitely accepted meaning, 
while, ın ushering in the Mollusca with a reference (p 
299) to “a diagrammatic summary of the chief anatomical 
characters” anda ‘‘schematic Archi-mollusk—a recon- 
struction of a possible ancestor,” he proceeds along a 
hne subversive of all good discipline established either 
on precedent or sound sense There is here evidence of 
a topsyturveydom in method, which could only be pro- 
ductive of disastrous results. ° 
Concerning the more strictly text-book portion of 
the volume, we cogfess to a similar attitude of mixed 
Judgment.e There 1s in ıt much that 1s admirable and 
beneficial, and not a little that 1s crooked and irjurious 
The gastraa theory ıs swallowed outright, mentior? of 
equally plausible alternative ones being confined (p 62) 
to five none too fortunate Ines The description of the 
, Scapula (9 472) as “a membrane bone,” of the cranial 
* merves of vegtebrates (p 381) as tei fn number, like the 
assertions (p. 444) that “it is very difficult to distinguish 
Amphibians *from Fishes,” thag (p 33) Volvox “is, a 
hollow sphgre of epithelium," that the skate's egg-purse 
1s (p 425) * composed ‘of a hgrny substance alhed to that 
eof haw and hoof”, lke definitions such as that of 
Galanogtosshs and Cephalodiscus @ 348) as "surviving 
© incipient Vertebrate?” (of course with a “ notochord”), of 
Lepigosiren (p. 428) as “ only a Species of Protepterius,” 
simply*will tot do , gvhile asrangementsgsuch as those of 
the Mantifaba (p 7) and Vérgnes*(p 149) are hardly in 
keeping fnthgmodeen conceptions DERE 


Rotrosfetffos —On retrospective examinatign of the 


book beforé us, ave seek n 
"No. 1185, VOL. “4de M 
* @ , hay è . 2 A 


NATURE 


press of the author's individuality as an actual worker 
which has so oftey * made” thézoglogical text-book of the 
past The author has been too content to abstract all in 
his way Obsolete classifications arg placed side by side 
with others as audacious as they aree premature, and 
rival theories afe alike abstracted fôr What they may be 
worth When, however, the author's method leads to 
the citing (p. 86) of Kropotkin as aif authority on evolu- 
tion ; to the placing side by side, as altergative interpre- 
tations of the phenomena of Natufe those generalized 
statements of facts which constitute thé “laws” of 
Darwin, and the flighty fant&sies shot at a venture 
by certain younger “law-makers” (some of whom are 
sufficiently candid to admit that they are generaliz- 
ing without facts), willing to risk all 1f, perchance, 
a frivolous public will but proclaim them® philosophers, 
the experienced naturalist, in whose hand the Judgment 
hes, steps meand demands a reconsideration In 
word, the author has insufficiently exercised his judgment 
in selection of material To the teacher of science the 
duty of showing his scholars, by inference, what to neglect 
1s, perhaps, of paramount importance to that of indicating 
upon what they are to rely The author of the*volume 
under review would, however, leave the discretion in the 
hands of the student; he writes rather as the amateur, 
to whom everything ıs equally important, and in thus 
acting he fails to recognize one of the highest functions 
of his office, to the utter confusion, if not the ruin, of his 
followers Tf our opinion, his book, although in many 
respects admirable, falls short ın each of its great depart- 
ments which we have signalized It will be largely used, 
and we wish it an ultimate success It nevertheless con- 
tams the framework of a really serviceable text-book , 
and if the author will elaborate this, using a fitting exercise 
of judgment, and either eliminating the illustrations alto- 
gether or replacing them ın others better and more 
numerous, he ought to produce a work of more than 
passing value, and he would sufficiently justify the great 
pains at which he has placed himself In its present 
form the book is calcufated to encourage a love of 
premature generalization,anfi anyone adopting its methods 
would teach fantasies before facts The mental attitude 
which it typifies 1s one apt to create a*biasgunder which 
the student would suffer in Sus after worl as 1s mdeed 
exemplified by the author himself in his treafment 
(pp 178-79) of the reprodugtive organs of the worm 
To encourage this 1s but to foster a growing evil The 
didactic method of ingtruction ın zoo&ogy now in vogue 
will unmistakably prevail in the future, but, unless its 
dryfiess sbg safted with work akin to the good old-fashioned 
field work, to the discouragement of the more modern 
and pedadtic phylum-mongering and striving after 1m- 
POSES better, by far, the régime of the past 

. G BH. 
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ATTS' “ DICTIONARY OF CHEMISTRY” 
Watts Dictignary of Chemistry Vol III By F orster 
Morle? and, M. M Pattison Mur , T-ondon Long- 
Bene 1893.) 
HE third of the four, volumes of this excellent work 
has fust appeared, and ın value and imterest this 





vagrefor evidence of that im-e4| one doas nof stand behind the two previgus volumes, 
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Amongst thé articles written by eminent specialists, one, 
the most important, «s fhat contribuged by Prof J J 
Thomson, of Cambridge, on the theories of the molecular 
stricture of bodies It is from the interpretation. of 
chemical phenofnena, by the help of exact physical re- 
search, that we ‘may mast hopefully lool? for insight into 
the true explanation of these phenomena And although 
the theóry of the molecular constitution of matter now 
universally had has been adopted as regards chemical 
change ever gince the publication of Dalton’s new system 
of chemistry 1n 1808, the crucial proof of its necessity has 
only recently been given Prof Thomson briefly but 
clearly explains the historical development of this proof 
The first attempt was made by Cauchy, founded on the 
dispersion which light experiences when ıt passes through 
transparent Éodies. But this attempt was an incomplete 
one, and a less ambiguous proof was given by Osborne 
exeynolds gn 1879, based upon the thermal effusion of 
gases Lord Kelvin, Loschmidt, and others have gone 
still further, not only proving that matter possesses struc- 
ture, but giving limits below which the “ coarse-grained- 
ness” of matter cannot he These conclusions are 
foundéd upon considerations of several distinct sets of 
phenomena, viz surface-tension, the difference of potential 
which occurs when two metals are placed 1n metallic con- 
nection, the amount of polarization at the surface of an 
electrode and of an electrolyte, and the viscosity, the 
diffusion, and the conductivity for heat, of gases The 
discussion of the methods by which the lfutis reached 
m the case of suface tension is next clearly given, and 
the result arrived at that a thickness of 1075 cm must 
be comparable with the range of molecular action of the 
water molecules The results of the well-kno&n researches 
of Quincke on silver films and on capillary elevation, as 
summaiized in a lecture delivered before the Chemical 
Society of London by Prof Rucker in 1888, are then 
explained, and the hmits of ‘molecular action deduced 
from these experiments Having given an idea of the 
coarse-grainedness of matter, Thomson proceeds to con- 
sider the various theories of dat structure, and gives an 
account of the most impoitafft of these by Lord Kelvin and 
Lindemann The evidence of molecular structure afforded 
by the spectra of bodies, ghat concernigg the arrange- 
ment of the @tomsein the molecule on the supposition 
that*the atoms are vortex-rings, and the electrical theory 
of molecular structure, finst brought forward by Helm- 
holtz in his Faraday Lecture, are all clearly discussed , 
and the author’# own researches on the conduction of 
electricity by gases, which bear out te resulte of, this 
latter*theory, are adverted to he whole* arycle, Which 
only extends over seven pages, forms an admirable ex- 
position of a most important, if a somewhat difficult, 
subject, and shows what chemistry gains frotnethe work 
of mathematical physicists e 0? 
Another short gut excellent artigle 1s that by Mr' Shen- 
stone, on ozone, including, as 1t does, the most recánt v work 
on the subject, as well as a résumé of the older and bet ter 
known results The question as to the rglation existing 
between the quantity of ozone produced and thë potegtial 
difference between the discharging surfaces, does not 
appear to have as yet been Settled, though Berthelot, 
finds that*an increase of potential produces an poser 
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yield of ozone Nor has the exact influence of tembera- 
ture and pressure been properly made out, though it 
appears that at a pressure of about*so mm ozone is* 
ealternately produced and destroyed These facts point 
to the conclusion that, although much labour has already 
been spent upon the investigation of ozone, much yet 
remains to be accomplished before our knowledge of 
“modified oxygen” is anything hke complete 

Of the recent progress made in our general chemical 
conceptions, none are of greater, if any are of as great, 
importance as the foundation of the pe®Modic law by 
Mendeleeff in 1869 A Dictionary which failed to give an 
account, not only of the ngture of this law, but also of its 
rise and development, would indeed be incomplete Mr 
Douglas Carnegie's article, however, does justice to his 
subject, and I am glad to see he has not ignored the 
extensions made by my lamented pupil and friend, 
Cainelly, which are truly said to be as much ın advance 
of the earher views of Dumas and Gladstone as the 
periodic law is in advance of the earher disconnected 
schemes of classification And I agree with the writer in 
his remarks that if these extensions must be regarded as 
bold speculations, they indicate the direction in which 
investigations on the vatzonale of the periodic law, and 
o the nature of the elements, will probably have to be 
prosecuted before we can hope to arrive at any explana- 
tion of the law, or of the nature of the chemical elements 
themselves 

The article on “ Metals (rare) " 15, of course, contributed 
by Mr Crookes It contains an account of the contri- 
butor’s own researches on the sphtting up of the rare 
earth metals Many of the metals described in our trea- 
tises, and in the Dictionary itself, are probably mixtures 
Some years ago I proved that an element termed philip- 
pium was in reality a mixture of two others, viz terbium 
and yttrium, and Mr Crookes’s researches have since 
confirmed my results It 1s, however, quite true, as 
Crookes observes, that until we know what terbium and 
yttrrum themselves are, we have not got to the bottom of 
the question And from his own work it does not appear 
very hkely that the chemists of this generation will bottom 
this subject, for the more Mr Crogkes works on the 
separation of these bodies the mgre complex does the 
question of identification appear to become  eT'hose who 
wish to form an idea of the character of work of this kind 
will do well to study the article 

A notable characteristic of this Dictionary ts the summa- 
tion of the ‘properties of te different allied groups of 
chemical elements Thus in this volume we find an ex- 
cellent article by orfe of the,editors, Mr Patgson Muir, gn* 
the nitrogen group of elements, The relationships be- 
tween the correspendung compounds of ® two different 

embers are clearly se, forth in tabular form, and*thus 
the reader ıs able at a flange to tompare the analogies 
and differences which these compounds, nupt both in, 
composition andepreperties EY 

Prof Armstrong's artüde on jSomerism bears oute 
the aufhoirs reputatifin for clear stg tement and, com- 
plete knowledge of hie subject He fully ediscüisses its 
historical developmgnt, strengthening his sements by 
valgablé quotations from the writmgs o 
eminence; and brings the ‘matter up to tfe latest views 
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of chemists such as Van’t Hoff, Victor Meyer, Wislicenus, | which project the elevation on a vertical surface,” fiso- 
and others, who have recently contributed to our know- | metric axes,” and “therefore as AC ıs to CH s37» 


Sedge of isomeric bodies 

For the rest, which indeed forms the bulk ofthe volume, | 
I must content myself with saying that the numerous 
article? descriptive of organic compounds ranging from 
indi on p I to phenyl-tetrazole carboxylic acid on 
p 858 (not to mention the inorganic compounds) 
are mainly contributed by Dr H Forster Morley, 
one of theeditors How far these hundreds of compounds 
are adequately described, or what mistakes of omission 
or commission the descriptions may contain, or how many 
printers’ errors exist, must be left to be determined, if 
determined at all, by someone with more leisure, and, 
may I add, with more taste for that sort of wor« than I 
possess But I may conclude by saying that, knowing 
the accuracy and care which uniformly characterize Dr 
Morley’s work, I do not think that any adverse critic, if 
such there should be, of this great addition to our chemical 
literature, will find it a very happy hunting-ground, for, as 
far as I am able to judge, the work has been carefully and 
accurately done e H E Roscoe 





THE ENGLISH SLO/D 
Manual Instruction, Wood-work, the Enghsh Sloyd 


By S Barter With 302 Illustrations Preface by 
George Ricks, B.Sc Lond (London Whittaker and 
Co, 1892} 


r 1s to be regretted that the author of this very excel- 
lent and practical work should not have stated on 
the title-page what it really 15,2 2 a book simply teaching 
carpentry, including directions for a limited amount of 
technical or mechanical drawing, and not have termed 
1t “ Wood-work,” since by this term much 1s understood 
which 1s not given in his pages Neither is there any 
occasion for the word which he gives in one place as 
Stoyd and ın others as S/ojd, it being sufficiently mis- 
used already in Swedish by being confined to common 
meised carving and small carpenter's work, when it 1s 
properly applicable to all kinds of technical art Since 
Mr Barter has had fhe intelligence and boldness to declare 
that whatever can be*done with the barbarous “ S/ojd” 
knife can be better done with the chisel, ıt 1s to be re- 
gfetted that, as he is with his English common-senge 
altogether out of and beyond S/gj4, he did not let 
the Swedish system alone gltogether There was no 
occasion for him to méhtion it or its palpable defects, 
io which fie might have added the preposterous arro- | 
gance of its Claims to be th® incarnation of all that 1s 
needed to træn the hand and eye to mdustrial art 
However, Since he who is fitter tO be the leader humbly 
assumes the*name, arq follows he lead as an Englis 
Slojder, we, of course, cannot tomplaih, since it 1s to his 
Ówn disadvantage that he assumes a title which detracts 
He gives a 
very good introdugtion on dra@inggwhich has, hogvever, 
the sefioms defect of bging beyond the capacity of mere 
. 
boys, who, while at ca®penters’ work, certamly cannot be 


e expected to devote hours «o léàrnirf the meanieg and 


application*ofy‘ orthographic*projection," “the assüirep- 
tion of the egistence of parallel honzonta) rays pf light 
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; explain to them the text * 


A/2 , but CH = AK, which 15" ef cefera—aW of which, 
with the diagrams, cpntrasts strangely with the pictures 
of the ten-yeqr-old chubby youngst@rs who are mepre- 
sented as merrily sawing and planing, in the frontispiece. 
It 1s true that there are little boys who can master Euclid, 
or its equivalents , but an experience of years in tgaching 
qualifies us to state that a much more simply written 
chapter than this, or one within the ready cBmprehension 
of " boys," would have been better adaptedeto the book. 
The forty-two pages devoted te timber are thoroughly 
scientific, practical, and admirable Yet as boys seldom 
have any great choice of wood, and have little to do with 
teak, ebony, and lignum vite, much of the space might 
have been better devoted to some kind o$ wood-work 
not touched on in this book Materials and tools are 
well described | We observe that in his illustrations of 
nails Mr Barter makes no mention of the véry best of* 
all—the triangular, which goes home as straight as a 
screw, and holds like one 

“Bench-work” 1s the best portion of the book, being 
thorough, comprehensive, and manifestly written, by a 
master of the subject It ıs not beyond the com- 
prehension of an inteligent boy who will devote to 
it serious attention , therefore, for such as are some- 
what advanced, it may be warmly commended, for the 
simple reason that intelligent minds pay most serious 
attention to, and remember best, what costs them 
some trouble The author is evidemly a very practical, 
serious, and earnest mechanic, who, understanding his’ 
business perfectly, describes everything as he would teach 
it to a class pf young men who had been a while in 
workshops But with his ‘‘ orthographic projections ” 
as with his whole style, he is—not invariably, nor 
even generally, but very often—too hard for urchins; 
and, in fact, the juvenile évho 1s depicted on p 175 as* 
boring a hole has appropriately the pensive air of one 
who 1s very much bored himself—probably by some diffi- 
culty in the text Yet all ef this does not detract from 
the fact that the work 1s an *agimirable one, that it 1s the 
best of its kind, and perfectly adapted to the use of 
teachers establishing classes, who are, af&er all, the only 
persons who really need or rand such works, as pupils 
seldom look at anything of the kind unless tequiredeto 
But though ıt is very seldom done, it would have good 
results if pupils in technical Schools should be made 
to read more, and secondly, if the teacher should carefully 

An'excetlentéeaffire in the bench work 1s that the author, 
giving tbe ‘names of a majority of such objects as an 
amateur may expect to make, describes 1n detael, with ex- 
cellent and gbundant illustrations, how to make them 
He mght fn some cases have gone a little further in his 
work This it never appears to have occurred to him 
thaf parquetty, of inlaid work, can be m@de save by saw- 
ing ott fReces of wood in their natural eolours Buta 
large portion of French and Italian work is made by 
using wood whf 1s artificially coleured, and we should 
not Have expected this to be passed over wy a writer who 
had the intelligence toeremark that “ Colour, which plays 
|j Prominent a part in dessgn, ıs entirely overlooked in 
the 
e 


Slojd system,” which it certainly is, and with it much 
e 


: ` 
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more that is indispensable to teaching the minor arts as 
e e 
@ system even to the youngest children Nor does Mr 
Barter mention the so-called Veneti@n zz£azsiatura, in 
which the pattern, drawn on onelpiece of wood, 1s cut half 
through the panel, the line being then filled with coloured 
mastic, and the pattern dyed But such siis of omission 
are trifling, though in a Book which procfaims on its title 

that ıt 1g devoted togwood-work we should have expected 

sometbins: more than. carbentry. and at least a full dea: this paper, with its discussion of critical points, capil- 
8 peniry, larity, growth of crystals, electromotive force, &c , would 

cription of Sldjd caryng And having pomted out, asın mean the reproduction of Prof Gibbs's own very full 

conscience bound, every defect, we feel ıt to be a duty to synopsis, which in the German translation forms the 

congratulate the publishegs of this rerlarkably handsome, greater part of the table of contents of the Mook It will 


well-bound, and useful work on having done their best, , Suffice to notice the general theory of the voltaic cell, 


with which the paper ends Here distinctly for the first 
and on having rested a manual which deserves a place ın time ıs it pointed out that the electromotive force of the 


every industrial school cell depends on other factors than the variations of its 

But there i$ a word to be said as 1egards the preface energy Von Helmholtz's theory, which differs from that 
and a portion of the introduction It is perfectly true . gwen by Prof Gibbs only in the greater fulness of detail, 
that manual instruction for children develops’ their ' was not published till 1882 


ætellects, and fits them for life far more? than ordinary Prof Ostwald tells us tha: he had the benefit of the 
author's 1evision— With the exception of a few obvious 


school studies usually do But it 1s not true that this | corrections the original papers are most faithfully repro- 
training should consist, as Messrs Ricks and Barter + duced, even to certain footnotes which in these days have 
virtually declare, of nothing but SloJd, be ıt Swedish or no particular value In the circumstances a little license 
English, or of carpenters’ work Such training should be | might well have been taken, and a slavish adherence to 
for girls as well as boys, and 1t should be based on design | the original text departed from For example, it 1s surely 
and drawing, taught simultaneously in the simplest and , 0st desirable d the word ssenezgzc Lue of caual 
feehand after which the punte may take an not | energy, and not the inappropriate term zsodyzamzc whic 
easiest tree , pup y P | Prof Gibbs made use of in nis paper of 1873 Agam, 
merely carpentry, or even Slojd—which is nothing ; we question the right of any writer on thermodynamics 
effectively but a mmor branch of wood-carving—but also | to use the word reverszb/e m other than Carnot’s sense. 
wood-carving itself, and many other arts, all of which ' Such double meanings tend to produce confusion, in 


: spite of elaborate footnotes 
Corme asione: and prope pely to the pipil who tañ design, | E these blemishes apart, however, there 1s no doubt that 


ahd, when occasion favours, also can modela little But | Prof Ostwald deserves great credit for his labour of love 
to expect that carpentry alone, without a trace of art, 1s | im preparing this translation He has made it possible 
all that 1s needed to inspire the creative faculty 1s a great ; for the many, who know of Prof Gubbs’s work only at 
mistake , and what 1s worse 1s that, despite thousands of | second hand, to acquaint themselves with the original 
living examples of the superiority of the more artistic | papers, and we feel confident that the book will find its 
method for children, the British—hke the American— , place on the shelves of all who desire a really complete 


public persists in beheving thag all that 1s needed 1s to | Hbrary of-thermodynamiclterature 

teach “our boys? how to make benches and boxes Elements of PÁysw By C. E Fessenden. (London: 
e Macmillan and Co , 1892 ) 

THE swbject matter of this book is arranged in four 

chapters—Matter and its Properties, Kinematics, Dyna- 


. 
OUR BOOK" SHELF mics (including statics,ehydrostatics, and pneumatics), and 
| Heat It thus forms an excellent introduction to a more 


e 

Thermodynamische Studien Von J Willard Gibbs, | extended study of physical science he treatment of 

ubersetzt von W Ostwald, (Leipzig Engelmann,1892) | the subject is based largely on simple experiments to be 
Tuigis a Gefman tfanslation of three of Prof Gibbs's | performed by the student himself, whose reasonmg powers 
Thermodynamic Papers These were published during ' the author seeks to draw out as far as possible by sugges, 
the years 1873-8, in the Transactions of the Connecticut , tivé questions interspersed through the text The 
Academy (vols n and m), and one reason which | following example will give a good idea of the style of 
prompted Prof Qstwald to undertake the translation of treatment — e 
them was their inaccessibilit} t@ the general scientific, — All experience teaches that xo two Bortizons of 
public Their importance 1s sufficientl$ atfested? bysthe ! matter can occupy the same space at the sane time. 
fact that part of the ground covewed by Prof Gibbs has This property which" matter possesses of exq@uding othar 
been gone gver again by later writers who deemed they ! matter from its own space, 1s called zmpenetradbsity It 
were themselves pioneers $ ' ıs peculiar to thattey, nothing elf& possesses it These 

“Graphical Methods ın? the Thermodynamics of , facts being known, let us proceed to put certain 1&terraga- 
Fluids” is the title of the first paper It gives fof the,fisst | tiens to nature Is au pu Js a vessel full of air a 
time a general account of the comparative advahtages of , vessel full of nothing? Ist% empty’? Can matter exist 
using various pars of the five fendamertal «hermods- | t2 an invisible state ? . 


* ‘The third paper, “ On the Equilibrium ob Heterogeneous 

Substances,” fills five-sixths (344 pages) of the whole 
| book, and ıs, out of question, by far the waghtiest con- 

tribution which Prof Gibbs has made tg the development e 
ofthermodyramic methods To him must be given the 
redit of first formulating the energy-entropy criterion of 
equilibrium and stability, and developing it in a form 
applicable to the complicated problems of dissociation 
To give anything like a complete idea of the contents of 





. e. 
namic quantitigs for graphical representation, The * Experiment —ldat a cork on a surface of water, 
enjropy-temperature and entropy-volume diagrams are | cover it with a tumbler, or tall glass jar, and ghrust the e 
discussed in considerable detail “The second paper con- | glass vessel, mouth downwérd, into theevater . State 
tains the description of the volume-energf-entopy sur- | Aow the experiment answers each of, tHe abqye questions 
face, which geieraMly goes by the name of Gublfs’s | and what evidafce 1t, firmghes that aif is matter, or, at 


thermodynamic surface Its contents are familiar to all | IqaSt, that air is hke matte? — , * . 
who have studied Maxwell’s “ Theory of Heat ” © Le ‘eemperement 2 —Hold a test tube fera mynuté over the e 
e e ~ 
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mouth of a bottle containing ammonia water — Hold 
angther tube dver a bottle containing hydrochloric acid 
The tubes become filled with gases that rise from the 
bottles, yet nothing can be seen in either tube Place the 
mouth of the first tube over the mouth of the second, and 
invert Do you see any eviderce of the presence of 
matter? Was this matter in the tubes before they wefe 
brought together? If not, from what was ıt formed? 
Which of the proposed questions does this experiment 
answer? How does the experiment answer it?” 

In many cases the questions asked are beyond the 
powers of the average beginner to answer, but this 1s not 
a serious objection if the book ıs used, as seems to be 
intended, far class instruction in schools For such use 
it 1$ admirably well adapted Numerous questions and 
examples are scattered throughout the text , in the sections 
of kmematics and dynamics geometrical zreatment alone 
15 adopted, the student being supposed to be acquainted 
with Euchd but not with trigonometry 

The style 1s concise, but clear and accurate, and as the 
book has not been written with the view of preparing the 
student for any special examination 1t 1s refreshingly free 
from any tendency towards cram 


Recette, Conservation, et Travail des Bow Par M. 
Alheiig (Pans  Gauthier-Villars et Fils, 1892 ) 


THis little book belongs to thé useful series entitled 
“Encyclopédie Scientifique des Aide-Mémoire” The 
author presents a remarkably clear summary of the 
principal facts relatmg to wood, regarded from an 
industrial point of view Although iron and steel have to 
so large an extent taken the place of wood in various 
great constructions, wood is still, of course, needed in 
vast quantities, and instruction in the proper way of 
dealing with it for industrial purposes must always form 
an important department of technical education M 
Alheihg has supplied a good text-book, the most valuable 
characteristic of which is that its practical details rest on 
a sound basis of scientific principle He 1s especially 
successful in the chapters on the tools and machinery 
used in the working of wood 


Country Thoughts for Town Readers By K B Baghot 
de la Bere (London Simpkin, Marshall, and Co, 
1892 ) 


THE greater part of this book consists of 1magiraiy con- 
versations between a Canon and “a city lawyer,” who 
spends two days with him in tht country The Canon 
lectures his fwend with an air of authority and 
patronage which would not be particularly agreeable to 
ordinary mortals The city lawyer, however, 1s never 
tired of thanking the great man for the knowledge he 
*communicates The Canon’s information 1s made up 
chiefly of scraps of scientific commonplace, which, if 
they can be of no particular service to any class of 
readers, are at least harmless j 





* ud Synoptec l Geography of ghe WoPki (London Blackie 
and doni 


. 
No effort hàs been made by the cempiler of this hand- 
bóbk to present geography inan attractive form The 
volume consists of Zgumber o9 bald sta:ements whfth, 
as here given, could neither excite 1ħterest nor form any 
“It 15 not intended, however, 
* «hat the book shall be used apart ffom"othei means of ın- 
structof It is meant to betaken “in conjunction with 
a filer text-bod% or the teacher’? lectures” Us&d in this 
way i?mayebe qf sosnesseruice tp studegts in the revision 
of their eSgrk befor® exammation A food many maps 
have begn specially engmved to actompany the text’ e 
. 
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LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions ey- 
pressed by Jag correspondent.  Nather can he undertake 
to return, or to correspond with the writtrs of, rejected 
manuscripts intended for this or any other part of NATURE, 
No notice ts taken of anonymous coBmunuations ] e À 
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An Acoustic Method whereby the’ Dépth of Water in 
a River may be measured at a Distance 


ABOUT two years ago, I wished to know from time to time 
the rate at which a river was rising after a fgll of ram The 
river was at a considerable distance frgm the spot where its 
height was to be known By means of theecombination of 
two organ pipes, and a telephoniq, circuit, described an the fol- 
lowing lines, I have been able to make the required measure- 
ment within ratheg close limits At the river station, an organ 
pipe was fixed vertically in an inverted position, so that the 
water in the river acted as a stopper to the pipe, and the rise or 
fall of the water determined the note it gave, when blown by a 
small bellows driven by a very small water wheel A micro- 
phone was attached to the upper end of the organ pipe, this 
was in circuit with a wire leading to a town station at some 
distance , at the town station there was an exactly&imilar organ 
pipe, which could be lowered into a vessel full of water while 
tt was sounding By means of the telephone the note given by 
the pipe at the river was clearly heard at the town station , then 
the organ pipe at this station was lowered or raised by hand 
until it gave the same note The lengths of the organ pipes * 
under water at the two stations were then equal, sd that the 
height of the water in the distant river was known 

The determination can be made in less than a minute by any * 
one who can recognize the agreement of two similar notes The 
arrangement when first tested was so placed that the height of 
water at two places near together might be easily compared * 
I found that a lad with an average ear for musical sounds was * 
able to get thg two heights to agree within one-eighth of an inch 
of each other, while a person with angeducated ear adjusted the 
instrument immediately to almost exact agreement The total * 
height to be measured was 17 inches A difference of tem- 
perature at the two stations would make a small difference 
In the observed heights For example, taking a note caused by 
250 vibrations per second, a difference of 10° C between the 
temperatures of the two stations (one not likely to occur) would 
make a difference of about o 02 feet in the height, a quantity of 
no moment in such a class of measurements The organ pipes 
were of square section, and,made of metal to resist the action of 
the water. 

FREDERICK J SMITH. 

Trinity College, Oxford, June 28 
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Waterspouts in East Yorkshire 
. 


ON June 9, 1688, a waterspqgt was seen traversing the York- 
shire wolds in the neighbourhood ofSLangtaét, which finally 
spent its fury on the north-eastern side of a large bafin-hke 
range of valleys, where a steep declivity barred its further pro- 
gress A single cutting or trefich was made in a slight hollow 
of the hill, and 1n this three large holes were scooped out of the 
chalk, which was here gomposed of mucl$ rubble, about seven 
feet 1n diameter and depth 

On Jifty 3 ef tffe present year, another waterspout kas been 
developed, and has agaif expended its energy on the same hill 
as@he previous one in 1888, a few yards only further south of 
the former’site, and, taking a trifle more easterly oourse, has cut 
three parallel ditches or elonfated pits in the solid chalk, two of 
them twénty to thirty yards in length, and seven to ten feet deep 
in the dhepest portions, scattering the whole of the expelled 
mock, amognting to many tons, to the footef the hill 

Serfous floods were consequent, and the village of Langtoft, 
which@s situated lower down the valley, was terribly inundated: 
with a volume of wates seven to ten feet in height, an imntense 
amount of dagage being done, incluging the total demolition of 
two cott#ges anda workshop Fortunately no hives were lost 
beyond several pigs, sheep, and a few hunted fowls 

J Lover. 
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On the Line Spectra of the Elements. 


Pror STONEY seems to agree with me that I have given an 
obvious example of a motion fgr which the theorems in chapter 1v 
of his memoy do not ho% good — Theorerf B, page 591, runs 
thus *'Any motion of a point in space may be regarded as the 
co-aKistence and superposition of one «efn:te set of partials 
whichfaie the pendulous elliptic motions determyned as above, 
&c” It 1s indeed ohvious that a uniform motion in a straight 
line cannot be regarded ın tis manner, not even approximately 
for any length of time, if the set of partials me required to be 
define ex might hav€ given an example of a limited motion, 
eg x = sin, which equally contradicts the theorem, but I 
thought a more obviogs example would convince Prof Stoney 
more easily think? indeed, that the reasoning ın chapter 1v 
of his memoir is erroneous But I do sot say that therefore 
Piof Stoney’s views on the @ause of the line-spectra are wiong 
They may be right, although the argument in chapter 1v 1s not 
Why this criticism 1s not legitimate I do not&ee For no slight 
alterations or additions would set those theorems right, as there 
as a palpable mathematical error at the bottom of ıt 

Technische ochschule, Hanover, July 9 C RUNGE 


> è The Grammar of Science e 

THE exposition of the Newtonian laws as gıven by Thomson 
and Tait has unfortunately been taken as the basis for the treat- 
ment of the laws of motion by all elementary text-book writers 
1n the English tongue since the publication of the great ** Treatise 
on Natural Philosophy " When that exposition 1s attacked we 
are told*that Newton introduced a qualifying context which has 
been omitted from the exposition In other words the current 
statement of elementary dynamical principles is thrown over- 
board ın favour of Newton pure and simple On the other hand 
"when Prof Tait uses an expression which 1s totally opposed to 
that principle of the “subjectivity of force” which C GK 
claims that Piof Tat was the first, or among the first, to pro- 
pound, we are told that this expression was obviously suggested 
by “ Newton's own anthropomorphic language” CGK, I 
take 1t, admits that the Newtonian Laws of Motion are illogical 
and unphilosophical when stated by Thomson and Tait without 
Newton’s modifying context I propose therefore to shortly 
publish a criticism of the laws of motion as accompanted by that 
context of Newton’s which does not appear 1n Pu Tai's text 
books  ltrust C G K will not then turn round on me and 
say, ‘* Oh, yes, but this has nothing to do with Prof Tait, itis 
Newton’s own anthropomorphic language " 

» Lastly, as to the origin of the doctrine of the “ subjectivity of 
force,” which to my mind 1s just a$ much or as little valid as the 
egy of matter," I would remind C G K that the first 
two parts of Kirchhoff's ** Mechanik " were published in 1874, 
and were then only the publication of lectures of an earlier date 
Philosophers before Kirchhoff taught the doctrine of subjectivity, 
but he, and not the author of the ‘Dynamics of a Particle,” 
was the physicist who first helped many of us out of the méhtal 
obscurity as tg dynagnical principles produced by our study of 
the expositions of the laws of motion due te the Edinburgh 
school e . KARL PEARSON 
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''Are the Solpugidz Poisonous ?" 


IN ieference to this question, propounded by Mr Bernard 
an your last issue, I should be inclined to answer in the negative 
I captured several specimens of Sélpuga chehcormg m the 
Transygal, and on one occasion witnessed persistent attack 
made on this ‘‘spider” by a bird which appearedstg be the 
Cape wagtail (Motacilla capensis) Had the Solpuga possessed 
poisonous qualities the attack would probably not have been 
made ? . 

The specimens taken by myself exhibited no «gås of pyg- 
nacity, but always sought refuge in headlong flight to ehe nearest 
cover e W.L pisranr, 
Russell Hill, Purley, Surrey, July 8 . 
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Haurlessness of Tegyminal Phalanges ye Primates 


e 
I OBSERVE that,in your report of the préteedings of he 
Zoological Society, you allude to my paper on ''asseemingly new 
diagnostic feature of the order Primates," vizethat the termingl 


* Since the paper was read I have found that this feature is 
not of ordinal value But it 1s of sufficiently general occurgence 
to merit inquiry touching tts distribution 1n different species, 
Therefore I have withdrawn publication of the paper for the 
present GEORGE J ROMANES 
Oxford, July 1 
. 





Mental Arithmetic . 


REFERRING to the articles on “Mental Arithmetic” in 
NATURE, vol xlv p 78 and 168, I beg to state that there also 
exists a very clearly written little text-book on arithmetic 
founded entirely on the principles mentioned by Mr Clive 
Cuthbertstone The titleis “Neuer Unterricht ın der Schnell- 
rechen-Kunst,” by C Jul Giesing, Editor, Cag Schmidt, in 
Doebeln (Saxony) Price 1 mark 80 pf G DAEHNE 

Dresden-Blasewitz, ‘ Isis,” July 9 
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Jackals 


THE incident of the jackals entering Howrah brings to my 
memory that this winter jackals entered the suburban town of 
Bournabal, in the Smyrna district of Western Asia Münor. 
This last winter being severe, it was noticed in the papers that 
rabies had extended to wolves and jackals, and to this circum- 
Stance was attributed their entering the villages and attacking 
people, and also their attacking the domestic animals 

HYDE CLARKE, 
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WEIGHT 


HE following remaiks are presented with the object 
of reducing the increasing gap which is growing 
between the treatment of the fundamental ideas of Dyna- 
mics, as taught in our academical text-books from the 
standpoint of verbal abstraction, and the ideas and 
language of those who have to deal with the actual 
phenomena of Nature as a reality 
1 According to the precise legal defimtions of all 
our successive Acts of Pazhament on “ Weights and 
Measures,” the weeght of a body is the quantity of 
matter in the body, as measured out by the operation 
of weighing it in the scales of a correct balance 
The body to ve weighed 1s placed in one of the scales, 
and is equilibrated by standard lumps of metal, stamped 
as pound weights, or kilogramme weights, or hundred 
weights, or ton weights, and the sum of these weights is 
called the weight of the body 
Inthe words of the Act of Parhament, 18 and 19 Vic- 
toria, c 72, July 30, 1855, the British pound weight ıs de- 
fined as a weight of Platinum, marked PS, 1844, 1 Ib, 
deposited ın the Office of tne Excheqwer, and the Act 
goes on to say that this lump of meta] “ shall be the legal 
and genuine standard measure of weight, ang shall be 
and be denominated the Imperial Standard Avoirdupois 
Pognd, and shall be deemed to be the only standard of 
weight from which all other weights and all other 
measures hayng reference to weight shall be derived, 
computed, and ascertaine@, ami one equal seven 
thousandth part of such pound avoirdupors shall be a 
grain, and five thoueand seven hundred and sixty such 
grains shall be and be deeméd a pound troy 
In defining the unit of length,éhe standard yard, the 
temperature must bé defined, 62° F in the Act of Bar- 
hament , but in pr the pound weight, ethere 1s in 
the Act no mention,of t@mpgraturé, height of barometer, 
height above sea-level, latitude, longitude, date and time 
of day, establishment of the poit, &c, of ef any other 
cause tending to altefthe local valug of g . eT 
Details of the tempegatuwe and densify ofthe air are 
only required when defining the volume of the ggllen of 
10 lbs of wategeor whes mzking agcurate cBpies of the 
stagdard platinum pgtnd wight yi some otl&s metal— 
bass pr®iron, for instance—wWhen a corréttion for the 


phalanges ape destitute of hair * : p buoyancy of the air must bé made, and iQ1s*to cover 
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this detail that thé words zz vacuo have been added in 

the most recegt Acts of Parhament on “Weights and 
Measures” (41 and 42 Victoria, 1878). 

2 We noy pass on to the investigation of the motion 

e Set up in a body of given weight due to the action of 

specified forces ; we use the word weight advisedly, so as 

to agree with the terminology of the Acts of Parl.amenta 

As the field of force ın which we live is that due to the 
attraétion of the Earth, it was natural to begin by taking 
the attraction of the Earth on our stanCard weight as 
the unit of force, and we find that :n all Statical 
problems of architecture and engineering the umt of 
force employed ıs the force with wkich a pound 
weight, or a kilogramme weight, or a ton weight, 1s 
attracted by*the Earth 

The engineer calls these forces the force of a pound, 
of a kilogramme, or of a ton , he does not add the word 
weight, reserving the word we$gA? to denote the quantity 
of matter in the body which 1s acted upon, in accordance 
with the language of the Act of Parliament on * Weights 
and Measures ” 

In the Dynamics of bodies on the surface of the Earth, 
the same gravitational unit of force 1s universally em- 
ployed in practice , and now, to take a familiar problem, 
we may investigate the motion of a train, weighing W 
tons, on a straight level railway, pulled by an engine 
exerting a tractive force of P tons, by the bite of the 
driving wheels on the rails e. 

Neglecting passive resistances, and the rotary inertia 
of the wheels, the train will acquire from rest a velocity 
V feet per second 1n 5 feet, given by 


_ We 
ee 


The velocity growing uniformly, the average velocity 
wil be half the final velocity v, so that if the train 
takes ¢ seconds to go the first s feet, 


sji = dv, 





Ps (foot-tons) 


and 


W 
Pi= m (second-tons) 


The word. secund-tons has been formed by analogy with 
the word /vot-tons, to express the product of a force of P 
tons and 7 seconds, the time it acts , just as foot-tons 
expresses the product of a force of P tons and s feet, 
the distance through which it acts . 

While Ps, the work in foot-tons done by the force P 
tons acting through 5 feet, has a mechanical equivalent, 

2 
so Pé, which we nfay call the zwpzdse .n second-tons 
of the forée P tons acting for ¢ seconds, has a mechanical 


"ag? called the Zze/zc energy of the train in foot-tons , 


° Wu 
equivalent 7p? the momentum communicated to «he 


train 1n second-tons 
We merely state these theorems, with fhe addition of 
the proposed new name of second-tons, as these theorems 
are found®in all dynamical treatises, being direct corollaries 
& Newton’s*Second Law of*Motion 
We have measured Wand P in tons, as would be natural 
In any rgilway-train problem, bat tlre same equationseof 
cofirse hold when W and P gre given ia cwt, poungs, 
kiogrammes, or grámmes , atd then impulse or Mo- 
mentum will be given in second-cwt, second-pounds, 
* second-kilogrammes or second-grammgs , while work or 
*kinetic energy will he given in fo&t-cwt , Zoot-pounds, or 
metre-kif grammes, or centigetre-grammes, on changing 
to tye metre ofecentumetre as ‘metric unit of length, 


and cffangieg at the seme «imo the nmerical measure 
of ¢ e. . . 


H 


| 
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dynamical equations will be remarkéd, and this constitutes. 
a difficulty to the student, which our teachers of Dynamics 
have done their best to obscure A 
The quantity g makes its appearance, not because W/gp 
1s an invariable*quantity, as 1s*generally gaught, but 
because the unit of force in which P ıs measured 1s variable, 
being proportional t the local value ef g NA 
With a foot and second as units of length and time, we 
may take the walue of g at thegquator eas 32, increasing 
gradually to about one-289th part more, or about j per 
cent greater at the poles, in conseqenc: of the Earth's 
rotation 
The force of a pound, meaning therebyethe force with 
which the Earth appears to attractea pound weight, 1s 
thence about $ perecent greater at the poles than at the 
equator, and this does not allow for the increase in 7 
due to the ellipticity, wbich by Clairaut's theorem would 
make the total intrease about 3 per cent 
But to say that a body has gained 1n weight one-289th 
part, or 4 per cent , in going from the equator to the pole 
is absurd and misleading, for if we carryfour standard 
weights and scales with us, we shall find that the body 
weighs exactly, the same 
When the theorist tells us that a body gaħs or loses 
one-289th part of its weight m being taken from the 
equator to the pole, or back again, he means that the 
indications on a spring balance, graduated in latitude 45° 
by attaching standard weights, will be about 2 per cent 
in error at the equator and at the poles . 
But such a spring balance would be illegal if used 
according to its graduations in any other latitude than 
the one 1n which it was constructed , and the user would 
lose in all cases , he would lose at the equator by selling 
à per cent too much by weight, and he would lose at 
the poles the fines incurred from the Inspector of Weights 
and Measures, who would test his spring balance by 
attaching standard weights, composed of lumps of metal 
The spring balance graduated ın latitude 45°, and em- 
ployed alternately at the equator and the pole, 1s equiva- 
lent to a beam balance, of which the beam stretches over 
a quadrant ef the meridian of the Earth from the equator 
to the pole, with a fulcrum in latitude 45°, but such an 
abnormal balance 1s not contemplated in the Act 
4 If we could transport ourselves to the suface of the 
Moon, Sun, or any planej, with our weights and scales, 
Newton’s Law of Universal Gravitation teaches us that 
we should still find the body of exactly the same weight in 
the balance, the attraction of the Moon, Sun, or planets 
on the body and on the weights being still equal 
The magnitudes of thest equal attractions would, how- 
evar, have changed, since the attraction 1s proportional to 
the local value of g , on the surface of the Moon it 1s 
calculated that g1s about 5 4, on the surfade of the Sun 
1t 1s about 30 times the value on theesurfacg of the earth, 
while on Jupiter it 1s calculated that g ıs about 71. € 
These values of g are inferred from observation of the 
diameter of the celestial body, and from its weight, 
measured in terms of the weight of the Earth, or using 
the Earth as the stagdasd weight, "nd calculated by 
Kepler’s Third Yaw from the period and distance of a 
satellite, contpared with the period and distance ef our 
satellite, fhe Moon ° 
he wejght of the Earth itself is inferred from the 
Cavendish Experiment, in which the attraction of gravita- 
tion between two given weights is measured 
*Atcording to Newton’s Law of Universal Gravitation, the 
ajtraction between two spherical bogies, arranged in 
spherieal strata, the Sun and Earth for instance, weighing 
S and@E g (grammes) when their centres are a cm apart, 
wil be proportional to SEa-?, with CGS units, this 
attraction meg be expressed as CSEa^? dynes, and then 
C ss callfd theconstant of gravitation , qnd the Cavendish 
experiment 1 devised for the purpose of measuring C 
e Denoting byeg tht acceleration of gravity (in CGS 
» . 
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e sfouds), then on tke Surface of the Earth we may take, in 
round numbers, 
e £-—CE/R* or CE = gR?, 
'R denoting the radius of the Earthgin cm, taken as 
109 -+ dm, te quadrant being 10? cm 
With mean density p, the weight of the Earth, E, in g, 1s 
givers by 





7 E = 4mpR$, M 
so that * œ x 
guRCp = g, 
or . . 
Cp = ag x 10°, 


so that p 1s known from C, and vzce versá 
For instanee, with p = 5 5, and g = 981, 


Q z 107? x 6 688 


We are awaiting with great interegt the quantitative 
results of Mr C V Boys, with hisimproved form of appa- 
ratus , but meanwhile we may take a mean density of 5 5, 
the mean of Cornu's and Poynting's results, which 1s about 
half the density of lead It ıs very extraordinary that 
this should agree so exactly with Newton's conjecture, 
Principia, hb 11, prop x —'Undecum«erra communis 
Suprema fuas duplo gravior sit quam aqua, et paulo 
inferius in fodinis quasi triplo vel quadruplo aut etiam 
quintuplo gravior reperiatur verisimile est quod copia 
materiz totius in Terra quas: quintuplo vel sextuplo 
major sit quam si tota ex aqua constaret , pizesertim cum 
Terrat quasi quntuplo densiorem esse quam Jovem 
jam ante ostensum sit” 

5 A short numerical calculation will now give us the 
weight of the Earth (Hamilton, “Lectures on Quater- 
mions”) , also of the Moon, Sun, &c 

We assume that the Earth 1s a sphere, whose girth 
1s 40,000 kilometres, so that R, the radius of the Earth, 
1s 10 — $r m (metres), and the volume, V, is rR? m?, 
while the weight, E,¥s pV t (metric tonnes of 1000 kg, 
or 2205 lbs), where p = 55 

Four-figure logarithms will suffice for our calculations , 


nd now R 


log 107 = 7000 
log 4m = 1961 
log R = 6 8039, R = 10° x 6 366m, 
log R3 = 20 4117 
A log år = 6221 
log V = 21 0338, V = 107 x r o81 m$, 
e lge = 7404 
log E = 217742, E = 10* x 5 946 t, 


or 6 X 107! metric tonnes in reund numbers 

The weight of the Moon, M, generally taken as one- 
8oth of the Earth, will be 10! x 7 432t . 

To determine S, the weight of the Sun, we employ 
Kepler's Tifird Law, which gives 


e S+E+M_ za 


* EUM Tm pa 


E+M za 


where z, 7’ denote the mean motions of the Sun and 
Moon, and a, a’ their mean distances from the Earth 
Since M is insegnificant compayed with E, and E com- 


pared with S, we may write this * 
- S vw M LEE: 
ECwut ve 


e 
where z'[4*— 13, the number of lunations in & year, and 
aja’ = 390, the ratio of the mean distances of,the Sun and 
the Moon, this being the ratio of 57’ to 8” 8, tte inverse 


ratio of the parallaxes * and now if W Ibs* or g 18 acted upon by a force of Q 
Now . . E E poundals or dynes, the aceeleration 2 is gwen by . 
BF . e 
tog Gim Ż ; 2 e a =Q/W (celoes or sgouds), è eSt 
log (x2 /n)? = 2 2279 . and e ° o Ww. . 
log S/E = $5454, S/E = 351, lpm, Tage gee, Zen aon 
so that the weight of the Sun 1s about 3#,000 times*the | leading to the g@iginal equations è e °, 
weight of the Earth, or about 2 X 1o" t, o 2 X 109g o* . = swe? (f@ot-paynd@als or ergs}, * : 
To determine the value of G the acceltration of giavity,l -t Qt = Wv (second poundal®o: bolgs) /' 
; D 
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on the surface of the Sun, compared with g, the value on 
*the surface of the Earth, we have ° 

G __ S /diameter ofearth _ S m) 

£  E\ diameter of sun E \90/ ' 
since the apparent semi-diameter of the'Sun as seen from" 
éhe Earth 1s about 960", while the apparent semi-diameter 
of the Earth as seen from the Sun, 1n other words the 


solar parallax, ıs taken as 8” 8 * 
Now 
log 960 = 2 9823 
log 88 = 9445 


log (960 — 8 8) = 2 0378 

log (960 — 8 8? = 4 0756 
log S/E = 5 5454 è 
log G/g = 1 4698, G/S = 29 49. 

6 According to Newton’s Law of Universal Gravita- 
tion, the operation of weighing out the quantity W in 
the balance gives the same result wherever the operation 
1s carried out in the universe, assuming that the balance 
and the body to be weighed are of ordinary moderate 
dimensions 

It ıs otherwise with the quantity denoted by P, because 
the magnitude of the gravitation untt of force varies, being 
proportional to the local value of ¢ 

Suppose we write the first two equations 

Pes = &Wy?, Pet = Wa, 
and now put Pg = Qe this 1s equivalent to taking a new 
unit of force, 1/gth part of the former unit, this is an 
invariable unit 

Now our dynamical equations become 

Qs = 4We*, Qz — Wo, 
from which g has disappeared 

The first suggestion of the change to this new absolute 
unit of force 1s due to Gauss, who found the necessity of 
it when comparing records of the Earth's magnetic force, 
made at different parts of the Earth's surface, and all 
expressed 1n the local gravitation unit 

It 15 curious that this suggestion of an absolute unit of 
force, the same for all the universe, did not originate with 
the astronomers, but Astronomy remains mere Kine- 
matics until an accurate determination of the Gravitation 
Constant has been made 

OntheF P S (British foot-pound-second) system, thts 
absolute unit of force 1s called the fouzdal, a name due 
to Prof James Thomson, so that 

Qs = 3W«v? (foot-poundals), Q4 = Wv (second-poundals) 

On the CGS (Metric centimetie-gramme-second) 
system, this absolute unit of force 1s called the dywe, the 
centimetre-dyne of work being called the erg, and the 
second-dyne of impulse being called the do/e, and now 

Qs = 4Woe? (ergs), QZ = &Vv (boles) 

These absolute units are always employed 1f the state- 
ment of dynamical results in Electricity and Astronomy, 
were cosmopolitan interests are considered 

7 The disappearance of g from the dynamical equations 
is such a corfort to the algapraist, that he now makes a 
new start a2 2752/20 in dynamics, afd gives a new definition 
of the absolute unit, gf force e n 

He defines the oundal as the force whæh, acting 8n 
a pound weight, makes the velocity grow one foot per 
second every ‘second ,,anc he fefines thé dye as the 
force which, acting on a gramme weight, nfakes9the 
velocity grow one cent@netre pei, Second every second , 
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These definitions of the absolute unit of force ares 
very ,elegant afid useful so long as we confine our- 
selves to calculations on paper, but they will not 
satisfy legal tequirements There is no apparatus in 
“existence which wll measure a foundal or dyne from 
these academic definitions within, say, 10 percent For 
accurate definition we must return to the old gravitation 
measuwe, and define the foundal or dyne as one-gth 
part of the force with which the Earth attracts a pound 
weight or a gramme weight, the value of g (in celoes or 
spouds) being determined by pendulum observations, 
and now the standard weight and the value of g are 
capable of measurement to within, say, one-Iooth per 
cent., an accugacy sufficient to prevent litigation 

In the recent report of the Committee on Electrical 
Standards we find the ofm defined as the equivalent of 
a velocity of ten million metres (one quadrant of the 
Earth) per second, to satisfy theoretical requirements , 
but as this definition would be useless for commercial 
purposes, Dr Hopkinson insisted that ıt was essential 
that an alternate definition should be given, legalizing 
certain bats of metal as standard ohms i 

In converting absolute and gravitation measure, we 
must notice that there are, strictly speaking, three 
different g’s in existence (1) the g of pure giavity of a 
body falling freely , (2) the g determined by a plumb-line, 
or by a Foucault pendulum of which the plane of oscilla- 
tion 1s fiee to rotate , (3) the gdetefmined by a pendulum 
oscillating in a fixed vertical plane, about a fixed axis, 
this 1s the legal g, so to speak, although piactically 
undistinguishable from the g given in (2) 

Sir W Thomson’s Standard Electrical Balance Instru- 
ments aie graduated in gravitation measure, so that, if 
calibrated at Glasgow, they are one-25th per cent in 
error in London, and about one-7th per cent in erior 
at me equator, and a corresponding conection must be 
made 

An absolute Spring Balance instrument would possess 
a spur ous absoluteness, in consequence of the deteriora- 
tion of temper of the spring, and of its variation of 
strength with the temperature, as experienced in the 
Indicator 

8 There is no advantage or gain of simplicity by the | 
use of absolute units in dynamical questions concerning 
motion which ıs due to the gravitational field of force , the . 
only change being the removal of ¢ from the denominator 
on the right hand side of our dynamical equations to the 
numerator on the left-hand side j 

For this reason engineers and practical men invariably | 
employ the gravitation unit of forte in the dynamical 
questions which cqncern them, measuring, for instance, 
their forces in pounds, pressures in pounds per square 
foot or square inch, while at the same time measuring the | 
quantity of natter in the moving parts by pound weights 

«The absolute unit of force has only recently made its ; 
"way into dynamical treatment, principally ın consequence 
of the development of Electricity Previously the gravi- | 
tation unit was  untveisall employed, with the con: | 
sequence that W in the equations of motion always 
quie Qualified by a denominater g, ın the form 

£ . . 


B 


9 Noticing that W nqyer appeared aloge, but always 


@ ° . 
as Xx (for* instance, that if a celoes 1s the acceleration 
e. e. . 


. 
which a foice of P pounds ca ses in a weight of W lbs, 
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W, by a sıngle letter M , so that the dynamıcal equations 


e 
* 


could be printed 
© = Ma (pounds), 
Ps = 4Mv? (foot-pounds), 


Pt = Mv (second-pounds), e 


e 
each occupying one line of print s 

This quantity M was variously called fhe mass of the 
body—a quantity su: generis—the masscveness of the 
ras E inertia, or the zzvariable quantity of neatter in 
the body 

But 1f M denotes the invariable quentity Sf matter, we 
have this awkwardness, that M, the in¥ariable quantity, 1s 
measured in terms ðf a variable unit, g pounds , while the 
force P, which varies with g, is always measured by 
means of a definitg lump of metal, the pound weight 

This aw&wardness 1s rectified if we change the unit of 
force, and measure P 1n absolute units, poundals, and M 
in lbs, but now M becomes the same as W, formerly, 
and its introduction only causes confusion, because M 1s 
still taken by most writers on Dynamics as defined by 

. 
M = wW ; 
£ 


thus makıng W = Mg, the source of all the confusion 
1n our dynamical equations 

If weight W is measured in pounds, as the Act of Par- 
hament directs, and if the unit of mass 1s one pound, so 
that M ıs also measured in pounds, then, if W and M 
refer to the same body, W = M, and not Mg 

If W = Mg, and W is measured in lbs, then M 1s 
measured in units of g lbs , a variable unit, unsuitable for 
a cosmopolitan question 

But if W =Mg, and M is measured in pounds, then 
weight W is measured in units af one-gth part of a 
pound, or Zeundals, which 1s illegal according to the Act 
on Weights and Measures, c 19, 41 and 42 Victoria 
* Any person who sells by any denomination of weight 
or measure ether than one of the imperial weights or 
measures, or some multiple or part thereof, shall be lable 
to a fine not exceeding forty shillings for each such sale” 

Io The theoretical writer overiides these difficulties 
by giving a new definition of Weight, not contemplated 
or mentioned in the Act of Parliament 

“The weight of a body 1s the force with which, ıt is 
attracted by the Earth ” 

Let us examine this defination closely 

In the first place, it does &qf appear to contemplate the 
use Qf the word wezght, except in reference to bodies on 
or near the surface of the Earth 

According to this definition, what 1s fhe weight of the 
Moon, or of a body on the M@on? Must the Moon be 
brought up to the surface of the Earth in fragments, or 
must the weight be estimated at the present distance of 
the Moon? ° 

What, again, 1s the weight of the Sun, or of a body on 
the Sun? and what 1s the weight of the €arth itself ? 

And what does,Sir Robert Ball mean when he writes 
that S the*weight of Algol 1s about double the weight of 
the Sun $?* s 

Cénsidering, however, merely bodies of moderate size on 
the surface of the Earth, the,attraction of pure gravity of 
the Earth as 9nly to be found 1n a body falling freely , the 
ten&ien of a thread by which a body 1s supported 1s 
influenced by the rotation of the Earth | 

Again, the. lofal value of £ 15, theoretically speaking, 
influenoad by the position of the Moon and Sun, itistrue 
that the influence 1s insensible on the plumb-line, although 
manifest on sagh a gigantic scale,1n its tide-producing 
effegs  * . eg 

Suppose, then, we employ the gravitation unit of force 
in the theorist's definition of the weight of a body. The 
e. . . 
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definition now bécomes an inexact truism asserting that 
the Earth attracts W lbs with a force of W pounds, and 
inexact, because ıt neglects the discount in g due to the 
rotation af the Earth, and to say that “the weight of 
a body 1s the force with which it 1s attracted by the 
Furth” conveys ne additional infotmation 
aving intreduced the word wass, primarily as a 
mere abbreviationein pointing, and haying subsequently 
changed the unit of mass so as to make the mass the 
same gs the weighg, the theorist 1s now trying to dislodge 
the word wezght from its primary meaning, which ıt has 
possessed fowthousands of years, as meaning the quantity 
of matter in a body, and is trying to degrade it into a sub- 
sidiary position, to express a mere.secondary idea, the 
attraction of gravity , afd that only on the surface of the 
earth, and even then not clearly defined 
We might as well define the pond sterling by its 
purchasing power in any locality, instead of by its proper 
definition as a certain quantity of gold 
I1 So lofig as the gravitation unit of force alone was 
employed, the same number, which expressed the number 
of the weights which equilibrate the body, also expressed 
* the num®er of pounds of force with which the Earth ap- 
peared to attract the body , and it 1s only ın this sense 
that the weight of a body is “the force with which it is 
attracted by the Earth”, it 1s essential that the unit of 
force should be the gravitation unit, when this definition 
is employed 
We say, for instance, m Hydrostatics, that a ship is 
buoyed up by the water with a force equal to the weight 
of the displaced water, which is also equal to the weight 
of the ship, when m equilibrium 
Again, the head of water which will produce a pressure 
of 150 lbs on the sq inch, ıs always 


150 X J44 — 625 = 345 6 fet, 


"whatever the local value of ¢, the numerical measure 1s 
always the same, although the amount may differ in con- 
sequence of the variation of g and the unit of force 
A boiler tested to r50lbs on the square inch is tried 
one 25th per cent more severely in Glasgow than in 
London This variation, at most i per cent, 1s not 
likely to lead to htigation—De minınus non curat lex 
There is no particular haym m the use of the word 
mass, provided it 1s always measured in the standard 
unitseof weight , there is this drawback, that there is no 
verb to “mass” , we can say that the body weighs W Ibs, 
but we cannot say it “ masse?" M Ibs 
Again, the Acts of Parlignfent do not regulate “ Masses 
and Measures,” but “ Weights and Measures,” * Poads et 
Mesures,” “ Maasse und Gewichte," “ De Ponderibus et 
Mensuris e P 
The Frepch lamguage possesses the two words Pozds 
ant Pesanteur, both of which we translate by Weight 
Poids may be translated mass, or quantity of matter, 
copia materi , but that'does not justify the degradation 
of weeght down to the meaning of pesanteur, and that 
merely the pesaħteur on the surface of the Earth , having 
already invented mass, the theorist gust invent g new 
word to translate pesanteur , the word? heft ha! been 
suggested, but the word weeght must be left 'albne, to do 
double duty occasionally 
A libellous story of the Hudson Bay Company says 
that in their former dealings with the Red Indians, the 
weight of the factor's fist was always one pound, * good 
illustration of wgight as meaningboth 2024s and Zesazgeur 
to ignorant minds e 
An amusing*instance of the confusion of usik werght 
*ih the double sense of fo:ds amd pesanteur, when not 
restricted to the provancial gravitation qase of ¿tpe surface 
of the Earth, gn which the human rage 1s imprisened, 
occurred in a lecture last year on Popwar Astronomy 
To illustrate the fact that g on thé surface of the Sup 15 
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* An ordinary middle-aged man of this gudience, if trans- 
ported to the surface of the Sun, would wegh aboxt two 
dons , but his reflections on this difficulty would be cut 
short by the immediate prospect of being'converted mto 
two tons of fuel” * 

12 Maxwell unfortunately lent his powerful aid to the 
attempt to degrade the word wezght to mean merely 
pesanteur ° 

In a review of Whewell’s “ Writings and Correspond- 
ence," edited by Todhunter, Maxwell writes that— 

“Finding the word weight employed in. ordinary lan- 
guage to denote the quantity of matter in a body, though 
in scientific language 1t denotes the tendency of that body 
to move downwards, and at the same time«upposing that 
the word mass im its scientific sense was not sufficiently 
established to be used without danger in ordinary lan- 
guage, Dr Whewell eitdeavoured to make the word 
weight carry the meaning of the word mass Thus he 
tells us that—the weight of the whole compound must 
be equal to the weight of the separate elements ” 

‘Tt 1s evident that what Dr Whewell should have said 
was—the mass of the whole compound must be equal to 
the sum of the masses of the separate elements " 

But Whewell was quite. right, because, at the time he 
wrote, mass was merely the printers abbreviation foi 


w 
£ 


* We are reminded by Mr Todhunter that the method 
of comparing quantities by weighing them 1s not strictly 
correct? (Compare this statement of Todhunter with 
that of Dr Harkness in his article on “The Art of 
Weighing and Measuring," NATURE, August 15, 1889, p 
381, where it 1s pointed out that weighings can be carried 
out to within one Io millionth part ) 

Again, 1n Maxwell's “ Theory of Heat” (p 85), we read 
“In a rude age, before the invention of means for over- 
coming friction, the weight of bodies formed the chief 
obstacle to setting them in motion It was only after 
some progress had been made ın the art of throwing 
missiles, and in the use of wheel-carriages and floating 
vessels, that men's minds became practically impressed 
with the idea of mass as distinguished from weight 
Accordingly, while almost all the metaphysicians who 
discussed the qualities of matter, assigned a prominent 
place to weeght among the primary qualities, few or none 
of them perceived that the sole unalterable property of 
matter 1s its ass” 

The question ın dispute resolves itself, then, merely 
into a difference of terminology , and the metaphysicians 
are using the language universally employed up to the 
middle of this century, and are jystified on all sides in 
their usuage Maxwell might as well have eriticized the 
traditional names which astronomers employ for the 
leavenly bodies : 

Maxwell would even have edited the authoried and 
revised version of the New Testament, in ócel Aírpas 
éxardy—translated “about an hwndied pound we:ght”— 
(John xix 39), he proposed the omission f wezght, 
probably inserted *fh the yersion to makg a distincyoa 
from pounds steriing 

This addition of the word weight ıs common elsewhere, 
thus, “ His Majesfy's Warrant, August 19, 1683, togause 
€ barrels of fine pistob powder, 3 cwt weght of pistol 
bullets, and 3 cwt weighk of ntatch to be delivered to 
John Leake, Master Gunner, for the use of the 3 troops 
of Granadiers, &c "^ ( Notes on the Early History of the 
Royal Regiment of” Aitillery,” byeColonel Clgavelandy * , 

Dr, Lodge says ghat the term hyndredweight bears 
marks of confusion on its surface,*and had pester be 
avoided , wha? does hè say to thi use of fundiedweight 
weights, not inteng@d te mean pull of gravely? 

e 1319 Warrant 15 dated four yearsbefor@thesitst edition » 


about 30,t1mes greater than 1t 18 here (§ 5), the lecturer saie® of'the “ Principia," in which the downward tendency of a 
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weight was first Clearly demonstrated as due to the attrac- 
tion of the Earth, although mere surmises had been 
propounded by early astronomers, and ın “ Troilus and 
Cressida” we hawe—“ As the very centre of the earth, 
drawing all things to it ” 

But Acts of Parhament on “ Weights and Measures” 
were extant hundreds of ‘years before the first appearance 
of the “ Principia " , and when the standard pound weight 
was defined in these Acts, ıt was the lump of metal 
preserved at the Exchequer that was described, and not 
the pressure on the bottom of the box in which it was kept 

I3 Formerly, the words vzs znerti@, or zneríza, were 
used instead eof the modern woid mass (often used in 
oidinary language as the equivalent of ulk) But it is 
useful to notice that inertia is not always the same thing 
as weight or mass, or even proportional to them 

Thus the inertia of a body 1s increased by the presence 
of the surrounding medium, the inertia of a sphere 
moving in a fiictionless incompressible liquid is in- 
creased by half the weight of the liquid. displaced, and 
of a cylinder moving perpendicular to the axis by the 
weight displaced , while an elongated projectile requires 
rotation about an axis for stability of flight, ım conse- 
quence of its inertia being different for different directions 
of motion 

The inertia of a pendulum, o: of the train in § 2, 1s in- 
creased to an appreciable extent b? the presence of the 
surrounding air 

Again, the inertia of a rolling hoop 1s twice its weight, 
of a cylinder is half again as great, of a billiard ball 1s 40 
per cent greater , and the inertia of a bicycle, or of the 
train we have considered in § 2, when the rotary zneriza of 
the wheels is taken mto account, must be increased by a 
fraction of the weight of the wheels and axles equal to 
#Ja°, where a 1s the radius of a pair of wheels, and & the 
radius of gyration of the wheels and axle about the axis 
of rotation 

For the same reason the centre of mertia does not 
always coincide with the centre of gravity, or centre of 
mass The buffers of a railway carriage should be at the 
height of the centre of inertia, and this is easily seen 


to beat a height 
w k 
2 s we) 


above the axles, w denoting the weight of tne wheels, W 
of the body of the carriage, and 7 the heigh: of its sentre 
of gravity above the axles 

The recommendations of the, AIG T, in ther 
“Syllabus of Elementary Dynamics,” will only serve to 
widen the increas*ng gulf between theoretical treatises 
and the Apphed Meahanics which engineers use, unless 
the Commitéee of the A I GT will setto work to inventa 
totally new word, such as Aeft, to express the pull of 
gravity on a given weight, as an equivalent of the Frenah 
word #tsanteur, itis hopeless to attempt todegrade the, 
old word «wezgAtinto the subsidiary secondary meaning 
so long as in commercegand in the Acts of Parliament, 
weight inganably means quantity of matter, copra 
m@lerte è R A*G GREENHILL 





e e . 
APARANAPTERYX AND OPHER REMAINS IN 
RHE CHATHAM 4SLANDS e 


IS a former letter I sent you*some actount of the find- 
ing of the, Aphanapieryx the Chatham Islands I 
have now gone more carefully over tle bônes I collected 

“there, and @ome additional notgs may not be without in- 
terest I find that, ofghe heads I have &btained, anumBer are 
much farer than that oé Aphanapiegyx broeke: (Schlegel), 
and are thejefore righfly assigred, I ¢hink,®to a distinct 
species The tatso-metztaesus, as fifured by M «Milnc-e 


Edwards, however, may, I thak, prove to belong nBtefo ew E? 1 
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Aphanafteryx,or at any rate not to a species with so robust 
atibia I found several tarso-metatarsi ın ne&r relation to. 
the tibize and femaa, and heads*of +4 Aawkinsz, and they 
are all without exception much shorter and stouter bones in 
proportion to the tibia and femora , Out of the same 
strata which contained Aphanapreryx, I qbtained a fium- 
ber of the bones Qf the skeleton of a Julca very nearly 
related to F newtont Like the A Dhanafteryx bones, 
they vary very much in size, some being equal, others 
much larger than those of F zewfonz* So much sb that I 
am inclined to recognize them as different gpecies, or at 
least different races The larger spe@igs 1 have named 
F chathamensis The portions I have had before me are 
the pelvis, the femur, the tibia, end metatarsus I have 
portions of a large ralline skull, which may be that of this 
Fulica, but it 15 rather too imperfect to enable me to speak 
more confidently at present The tarso-metatarsi of this 
bird agree much more closely with the tarso-metatarsus 
assigned in M Milne-Edwards's plate to Aphanapleryx 
Of the Aphanapteryx I possess the complete cranium, 
femur, tibia, metatarsus, humerus, and pelvis Among 
the other interésting specimens so far identified, are thee 
humeri and pelvis of a species of Crow half as large 
again as C cormir They agree closely with those of a 
true Corvus I have designated itas Corvus morzorum, as 
I found some of these bones among the remains scattered 
round a very ancient Moriori cooking-place, which had 
become uncovered by the wind in the strata m which 
Aphanapteryx occurs Indeed, in this kitchen-midden I 
gathered portions of the Aphanapteryx, of a large swan, of 
several species of ducks, and of a Carfefkaga indis- 
tinguishable from the species now living on the islands 
~—a species (Carpophaga chathamzca mihi!) new to science, 
I may say that it ıs easily distinguished from C 
nove-zealandi& by the breast-shieldjin both sexes being 
altogether duller than, and not extending so far ventr ally: 
as, in the latter The head, neck, and breast are of the 
same colour—a dull green, with purple and green metallic 
reflections whgn viewed with the bird between the light 
and the eye It1s, however, most markedly distinguished 
by the pale lavender colour of the external border of the 
wings, the much paler colour of thelower back and rump, 
and by the black on the under surface of the tail feathers, 
being prominent on all the r&ctrices except on the anterior 
portions of the outer tail feather on each side, and passing 
under the tail coverts in a broad wedge Mr Travers 
relates that he was informed by one of the early settlers 
on Pitt Island that he remembered the first appearance 
of the pigeon in the islands ‘This statement cannot well 
be accepted 1n face of the presence of the bird’s bones 
in a midden so ancient as that I have referred to above 
In the Aphanapteryx beds, I obtained, also the portions 
of a skull of a species of Columbidæ, appfrently af a 
Columba, of which I can say little till I am in possession 
of more material I have obtained also bones of the small 
hawk (Harpa), showing that ıt existed on the islands, 
whereas it ıs now unknown there, akhough Czrcus 
gould: is not uncommon 

At*abo&t 3 geet*below the floor of a small cave, which 
the weathemng limestonehas deposited, I obtained por- 
tionssof a pigmy Weka (Ocydromus pygmaeus), and also 
the limb bdnes of a rat If they have been gradually 
covered tq this depth by the fall of particles from the 
roo as there seems no reason to doubt, their age must 
be very great , but whether that would take us back to a 
dat antecetlenteto the*arrival of the Morioris in the 
Chatharg Islands 1s a more difficult question to answer 
with our present data , *. 

So far, the birds of whose presence in the Chatham 
Islands tillenow Xe have had no knowlege, are. Harpa 
? ferox, Nestor. merukonahs and ? Ñ nBtabelts, Corvus 


E ? Carpophaga chat&amerfiis of Rothschild, P Z S 1891, p 312, pl xxvii 
. LÀ 
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znorzorum, Ogydromus Bygmaus, Fulica newton, F chat- 

tamensis, Aphanapteryx fiawkinst, Ap? spp, Chenofes 

summerensia Carpophaga chathamtica, Columba sp 
HENRY O FORBES 


Chnjerbury Museum, April 2 is 





. ADMIRAL MOUCHEZ 


WE have already referred to the loss which French 

science has wtently sustained 1n the sudden death 
of the directof of the Paris Observatory, at the age of 71 
It falls to the lot of few sailors 1n any country to take so 
large a share in scientific progress as did Admiral Mou- 
chez, or to combine great administrative capacity with 
thorough knowledge and power of initiation 

His love for astronomy and geodesy first made itself 
feltwhen he was at tbe Collège Louis le Grand Appointed 
to the navy in 1843, he was captain of a frigate in 1861, 
but three years before this he had communicated to the 
Academy ef Sciences observations of the ‘partial eclipse 
of the sun seen by him at Buenos Ayres on September 7, 
1858 He was then in that locality constructing the 
hydrographical map of the eastern coast of South 
America, A year or two later he presented to the 


` Academy a map of Paraguay, and he was presented as a 


. countries to observe ¢he transit of Venus 


candidate for filling the seat vacated by the untimely 
death of Bravais in 1863 But he was outvoted, and he 
continued his hydrographical work He published a 
description of the coast of Brazil, and he observed an 
annular eclipse of the sun (on October 30, 1864) at San 
Catharina, Brazil 

When m 1872 expeditions were being organized by all 
in 1874, 
Mouchez was placed in command of the party which was 
destined for the island of Saint Paul The climatic con- 
ditions of this island—either the winds are very violent, or 
the heaven is nearly always overcast—did mot seem to 
favour the observers The head of the expedition had 
the greatest difficulty m reaching his post, and it was in 
the middle of a violent storm that he had to approach 
the large volcano which was to be his station 

The evening of the day befofe the transit the rain fell 
in torregts , but the next day, at the moment wished for, 
by quite a fortunate chance, the storm cleared in con- 
sequence of a change of wind, and the veil of mist which 
covered the sky suddenly vanjshed , the observation was 
thus made under most favourable conditions Mouckez 
was able to recognize the atmosphere of Venus very dis- 
tinct from that of the Sun at the moment of contact 

The astronomical gexpedifion which hé commanded 
was cemposed" of naturalists as well as astronomers , it 
has furnished science with interesting accounts of the 
geology, zoology, and botany of the islands of St Paul 
and Amsterdam its neighbour 

On Mouchez's return to France he was promoted Com- 
mander of the Legion of Honour at the same time that he 
was nominated a member of the Academy of Scifnces'in 
the place of the astronomer Mathfeu In Octobes 1875, 
at the annual public séance of the five academies, he gave 
an account 5f his expedition tothe island St Paul 

In 1878 he obtained from the French Adrhisalty the 
funds required for establishing at Montsouris, with «hte 
same instruments used by him at St Paul, a school of 
astronomy for the" use of marme" officer and master$ 
This schoolis in full prosperity, and every year about a 
dozen men are trained in conductigg astronomical and 
magnetical observations, 

When Le Verrier died, on September 1 gi 879, Mox- 
chez, then commander, was appointed to the, directorship 
of the National Observatory, and ne&rly simultaneously 
with this Commander Mouchez received the rank of Rea? 
Admiral He was put on the Reserve List 1p 1880 
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Admiral Mouchez showed himself, at the Observatery, 
an active administrator. He brought about many marked 
improvements ın the different branches of tlle establish- 
ment He suggested the estabhishmerft of a practical 
school of astronomy, which has been worked for eight 
years consecutively, and has furnished all the French 
observatories with a remarkable supply of young astro- 
nomers Thirty have passed through the two years' 
course 

Admiral Mouchez always encouraged useful researches, 
and the magnificent work undertaken with so much suc- 
cess by the brothers Henry ın celestial photography, and 
the development of the eguator:al coudé, under the foster- 
ing care of M Loewy, must be specially mentioned here 

But by far the most important result of this kand which 
we owe to the Admiral's «lear foresight and power of 
dealing with men is to be found in the Chart of the 
Heavens, which wil remain as one of the memorable 
works of the science of the nineteenth century It was 
on the proposal of the director of the observatory that the 
Academy of Sciences convoked foreign astronomers to 
take part in the Congress which, on three different occa- 
sions, assembled with so much success at the Paris Obser- 
vatory 

This vast undeitaking would have been impossible 
without the genius of,the French nation and without 
such a manas Mouchez  Itisessentially an international 
work which England should have started, but alas! in 
such matters our science 1s scarcely national; it 1s paro- 
chial, and so it must remain until the relations between 
science and the Government are changed 

Admiral Mouchez was a very zealous promoter of 
colonial observatories He travelled to Algiers in order 
to preside over the inauguration of the large establish- 
ment erected by M Trépied This very year, having 
travelled to Tunis to recruit his failing health, he had 
taken steps for creating an astronomical station in the 
town of Zaghouan, and he was advocating the building 
of observatories at Tahiti and Tananarivo at the time of 
his death 

There are few astronomers who will not feel the death 
of Admiral Mouchez as the loss of a dear friend, and one 
in whom loyalty, honesty, and simplicity of character 
were so blended that the great services rendered by the 
savant were almost forgotten in the esteem felt for the 


man a 








° NOTES. 


. 
M HECKEL, the President of the Botanical Section of the 
French Association for the Advancement of Science, proposes, 
as special subjects for discussion at the approaching meeting of 


the @ssociation, to be held at Pau, the flora of the Alps and of* 


the Pyrenees, and a comparison between them, and thé best 
means of arrangmg and preserving botanical collections 


. 
Pror T H Huxtey has been elected President, and Sir 


253 ^ 


Henry Roscoe and the Mister of University College, Oxfordy * 


two of the Vice-Presidents, of the Association. for Promoting a 
Teaching Umversity for London “fotions of the whole 
favourable to the plans of thé Association have been cfrried dy 
the Senate of the Universi of Londpt and the*Council of 
University College d " 


Pror RAMSAY, m lys*report as Dean of the Faculty of. , 


Science in University College, London,*has to recgd many 
changes dwring the past ses&ion ^ Reference :g of course, made 
to the retirement of Prof. Croom, Rokertgon from the Chait of 
Philosophy, and t@the appomtnænt of D James Qejly as hus 
sucessor e Prof  Ramsay's predfcessom as ean, Prof 
giganKestér, expressed to him Me regret that he Mad eot taken 
steps to ascertain the number of original investigations carried 
. ° 
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out during the fme of his Deanship , and ıt occurred to Prof 
Ramsay that no more fitting task could devolve on the Dean 
than to chrorficle how far the progress of science 1s due to those, 
students and teachers, who work in University College His 
colleagues have responded to his 1nquinies, and he has thus beg 
able to lay before the Council a list of publications amounting 
in alto 84 separate memoirs or books They contain accounts 
of researches ın which professors, assistants, students, former 
students who are still at work in the College have taxen part , 
and Prof Ramsay maintains that in this, as well as in the 
routme of teaching, the College fulfils the duties of a true 
University gThe record, he contends, equals, if ıt does not 
surpass, that of any University in the kingdom 


Since Saturday last Mount,Etna has been in a state of 
eruption, and many severe shocks of earthquake have been felt 
in the surrounding country From midnight till six o'clock on 
Saturday evening there were eleven distinct shocks About 
noon on Saturday a great fissure opened on the summut of the 
mountain, from which lava began to issue with great rapidity 
Durmg the following night the eruption assumed alarming propor- 
tions, and huge quantities of lava streamed down the sides of the 
mountain This rapidly flowed in two streams—one going m 
the direction of Nicolosi and the other towards Belpasso There 
was a severe earthquake shock m the*immediate vicinity of the 
volcano on Saturday night On Sunday the people of Nicolosi 
assembled for mass outside the cathedral, and remained 
kneeling in the open air, being afraid to enter owing to the 
contmued shocks of earthquake — At five o'clock 1n the evening 
the shocks continued, and very loud subterranean rumblings 
were heard, giving the impression of a terrible storm Twelve 
houses and a portion of a church were destroyed The eruption 
cont nued very active On Monday it was stated that the 
rumblings had grown less frequent, and there were indications that 
the eruptions from the newly-formed fissure were about to cease 
The principal crater, however, showed signs of renewed activity 
On Tuesday the following telegram was despatched from 
Catania through Reuters agency —‘‘The eruption of Mount 
Etnais again rapidly increasing in volume and intensity. Five 
craters at different points on the mountain are showing great 
activity Loud explosions occur continually, and this morning 
there was a strong shock of earthquake — Gaarre, on the ,coast to 
the rorth of Catania, has been reduced to ruins, and the whole 
country round has suffered severely, A number of engineers 
who have been sent to the points immediately threatened express 
fears that the wellsgwill blow up on contact with thelava There 
15 no panic, and in the circumstances the people maintam a 
fairly calm, demeanour ” 


e A TERRIBLE disaster has happened in the neighbourhood of 
the sylphur springs of St Gervais, a little way off the road from 
Geneva to Chamonix, According to a Reuter’s telegram, 
despatched from Bonneyile,9Haute Savoie, Ôn July 12, the 
calamity was due to the fact that the lower end of the glacier of 
Pronnay Becqme detached from Mont Blanc and fell into the 
torrent beneath It carried away with it the little village of the 
same name * The mass@s of ice and the wteck of tke village 
foffned a*iam which held up the wafers for some time, until they 
suddenly bréke througl the obstrudyon and burst like a catasact 
into he mountain stream, kno#n as the Bon Nant, which flows 
by St Gervajseles Bains These thermal springs, the medi- 
cial virtues of which attract mary vfsitors to the hotel 
during ‘Me year, rise in the, wooded ravine of Montjoie, 
throgg} which Bon Nant or “Good Streanf" passes 
on its way, down éo nfet* the *rivew Arve « he gorge in which 
the Etabissement des Mains, erected*gt an altitude of g065 
feet abote the leve@ of the sea, stands, or rathef qood." 1s 


narrow, andghe hotel consisted of five separate buildings Sone!” 
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together by walls of stone roughly hewn from the mountain side. 


Ata quarter past two on Tuesday morning or thereabouts, the 
people m the hoteg were awakendil by a terrific noise of rushing 
water, and the crashing of rocks one against the Other, Then a 
furious gust of wind dxove through the gqrge The next mement 
a torrent of water, carrying with it fragments of rock, tr&es, and 
debris of all desgriptions, hurled i1gelf upon the hotel Of the 
five buildings, three were utterly destroyed, another was nearly 
so, while the fifth remained almost unlurt, owing ys safety to 
its position, which was high above the course of the Bon Nant 

Passing down the valley, the torrent truck “the village of Le 
Fayet, which was almost entirely demofished e The wreckage 
of the houses was swept down thegtream for miles 1nto the river 
Arve, on the surface of which corpses and débris of all kinds 
were seen floating*l] day on Tuesday According to the latest 
calculations on Tuesday evening, there were no fewer than 200 
victims, more than half of whom were staying at the bathing 
establishment of St Gervais ? 


THE following are among the Civil List pensions granted 
during the year ended June 20 —to Mrs CafSline Emfa 
Carpenter, £100, 1n consideration of the services rendered by 
her late husband, Dr Philip Herbert Carpenter, F RS, to 
science, and of the sad circumstances in which she was left by 
his death, to Mr Thomas Woodhouse Levin, £50, in con- 
sideration of the services he has iendered to education and 
philosophy and mental science, of his blindness, and of his 
inadequate means of support, to Dr George Gore, F R S» 
£150, ın consideration of his services to chemical and physical 
science , to Mr Henry Dunning Macleod, M A , £100, in con- 
sideration of his labours as a writer upon economical subjects ; 
to Mr, HenryeBradley, £150, in consideration of his labours in 
connection with the “New Englisl® Dictionary" , to Miss 
Letitia Marian Cole, £30, Miss Henrietta Lindsay Cole, 
430, and Miss Rose Owen Cole, £30, in recognition of the 
services rendgred by the late Sir Henry Cole to the cause of 
artistic and scientific education, and to Mrs Jeame Gwynne 
Bettany, £50, in consideration of the services rendered to the 
spread of scientific knowledge by the numerous writings of her 
husband, the late Mr G T, Bettany, M A. 


Mr Tuomas HANBURY has presented to the Botanical 
Institute at Genoa the very rich collection of vascular plants 
made by the late Prof Willgomm, of Prague It comprises as 
many as 14,472 species, the &reater number being European or 
from the adjacent districts of Asia and Africa It 1s especially 
rich m plants of the Spanish Peninsula, gud includes most of 
Willkomm’s original type-specipens * 


Tue Society of Natural History of St “Petersbuag has 
despatched Dr, K N. Denkenbach on a mission to explore the 
flora of the Black Sea * 


THE death is announced of Prof Gigyanni Flechia, Vice- 
Presidegt of the Reale Xccademia delle Scienze of Turm 
e 


LÀ 

Tue seges Of fifteen water-colour paintings of the Volcanic 
disgrict fn New Zealand, which were lent by Miss Constance F 
Gordon Cifmming to the Indian and Colonial Exhibition, are 
now lentgo*'* The Castle" af Nottmgham, where they will be 
sMown fqr some little time They were in the Indian and 
Colonial Exhibition at the time of the great eruption of Mount 
arawera, which destioyed the beautiful ‘Terraces 


Tur weather during the past week has been changeable, with 
frequent raim,more particularly in the north and west, I 7 mch 
was meafured Qn the west coast of Ireland on the morning of 
the 12th instant At the time of our last issue a deep depres- 
sion lay oven thesnortf of Scotland, the barometen being below 
29 inches, whilé a moderdte westerly gale was blowing in the 
e. 
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* Channel, with a high sea, and other depressions have subse- 
quently travellgd to the northward of ourtslands The weather, 
however, remained fair, but qloudy, 1n the southern parts of the 
kingdom, and fog prevailéd on the north-eaft coast on Monday. 
The distribution of barometrical pressure has, for the most part, 
been favourable to wfsterly winds, the high barometer being 
situated over the forth of Fiance A change, Rowever, set in 
on Monday, accompanied b$ strong easterly Winds and a falling 
barometer, the highest readings having shifted northward, with 
their centfe situated to the eastward of our islands These con- 
ditions were follpwed by fresh disturbances, accompanied by 
rainy and unsettled waefher Temperature has been lower than 
of late, although but little below the average , the highest day 
readings have seldom reached®7o° The Weekly Weather Report 
issued on the gth showed that, for that wegk, bright sunshine 
continued fairly prevalent over the eastern and southern districts, 
and that there was a considerable excess of rainfall in Ireland 
and the northera and westein parts of Scotland 


THE United States Weather Bureau has just published 
Ryilletin Nos I, containing some interesting notës on the climate 
and meteorology of Death Valley, Califorma Thus valley lies 
between lats, 35° 40’ and 36° 35/ N and longs 116° 15' and 
117° 5’ W , and owes its name to the fate of a party of 1mmi- 
giants, who, about 1850, perished from thirst The principal 
feature @f interest about the place 1s that, although situated 
about 200 miles from the sea, it 1s said to lie roo feet o: more 
below the sea level, as determined from barometrical observa 
tions The observations now published were commenced by the 
Geological Survey and the Signal Service, and were continued 
by the Weather Bureau during five months from May to Sep 
tember, 1891, and we believe these are the only regular obser- 
vations, with trustworthy anstruments, that have been made there 
The principal meteorological featues are the excessive heat and 
dryness , the temperature rises occasionally to 122^ 1n the shade, 
and rarely falls during the hot season below 70” — It is said that 
the thermometer has sometimes reached 130°, ahd once even 
137° The diurnal range of the barometer 1s characteristic of 
the form found ın continental valleys, being of the purest single 
maximum type, and has the laigest amplitude known The 
rainfall was extremely hight, and*was always either a slight 
sprinklegor a thunderstorm The total fai] for the five months 
was only r 4 1nches It showed a distinct diurnal frequency , 
nearly all the hours of rain being during the might Sand storms 
were also observed on several ocgdfions 


e 

THE Deutsche Sgewarte has just issued Part IV of their 
meteorologicat observations ade at distant, stations The 
observations age made three times daily, and monthly means 
are added in the form agreed upon for international meteoro 
logical publications These observations are especially valuable 
both on account of the remoteness of the places and of the 
details which are guien about the stations and the instruments 
used This volume contains observations made (1) at six 
stations, 1n Labrador for 1887 , (2) at Walfisch Bay for 1889, 
(3) m the Cameroon estuary, from Abril 1889 to Jane 1890, 
(4) at Bismarckburg, Togoland, West Africa, from June 1589 
to May 1890, (5) at Chemulpe, Korea, from Jyly 1888 to 
December 1889, (6) at Mohammera, mouth of the Fuphratgs, 
from June to August 1885, and (7) at Bushire, from September 
1885 to March 1886s In some cases the introduactomy text cof- 
tains general remgrks relating to the tides and proguinent 


features of the climate : 


IN February 1888, Dr Ê Etienne was sent tg Banaha by fhe 
Congo Free State to direct the sanitary service, and he made 
regular meteorological observations ther@, six times daily from 
December 1, 1889, to May 16, 1891, which havg now bech 
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ublished by the State The range of tempegature during the 
year 1890 presented great regularity, the absolute maximum, 
93° 6, occurred ın March, and the minimum, Gj?^ 9, m July , 
the lowest maximum was 73°9 in July and the highest, 
minimum, 79°°2, in April The greatest monthly variability 
Phe difference of the monthly mean from one month to another) 
was 5° O between May and June The winds are very uniform 

a land breeze from south-east to south at sunrise, then calm till 
about 11h a m , a sea-breeze from south-west till about 7h 
pm, andasecond calm about roh p m The rainy season of 
1889-90 numbered fifty days, with a mean daily fall of o 49 
inch The most remarkable fall was 1 2 inch in 45 minutes 
The rainy season of 1890-91 differed considefübly from the 
former, the number of wet days was only 29, with a mean 
daily fall of o 52 inch, the total amount being about five-eighths 
of that 1n tne previous year In addition to the above there 1s 
a very small amount of rain in the dry season. 


THAT iron 1s always present in small quantities in chlorophyll 
has been asserted over and over again in botanical text-books 
Dr H Molisch, who has recently investigated the subject of 
the presence of iron 1n plants, disputes this, and asserts that he 
has never found a trace of iron in the ash of chlorophyll He 
states that iron occurs in plants in two forms—in that of ordinary 
iron-salts, and in the “Masked” condition, in which it 1s so 
closely combined with organic substances that the ordinary re- 
agents fail to detect ıt In this form iron occurs both in the 
cell-wall and in the cell-contents, but it does not enter into 
living protoplasm 


In one of the alcoves of the Museum of the Academy of 
Natural Sciences, Philadelphia, there are various fossil bones 
of extinct animals belonging to the Pleistocene period, and 
along with them a human bone These ‘ finds” were pre- 
sented to the Academy in 1846 by Dr Dickeson, who dis- 
covered them in a single deposit at the foot of the bluff 
in the vicinity of Natchez, Mississippi Specimens—one from 
the human bone, the other from one of the bones of a 
Mylodon—have been submitted for analysis to Prof; F W. 
Clarke, chemist of the U S Geological Survey, and the 
result 1s reported by Dr Thomas Wilson, of the Smithsonian 
Institution, 1n. the current number of the Amerzcaz Natur alist. 
The human bone is ın a higher state of fosstlzation than the 
Mylodon It has less hme and more silica In their other 
chemical constituents they are without any great difference. 
Of lime the bone of the Mylodon has 30 g8 per cent, while 
that of man has but 25 88 per cent Of silica the Mylodon 
has 3 71 per cent., while man has 22 59 þer cent dr Wilson 
refers to the ordinary uncertainty of this test when applied to 
spegimens from different localities and subjected to differenf 
conditions, but points out that in the present case nd such 
differences exis& The bones were all encased in the same 
stratum of blue clay, and were subjected practically to the same 


conditions and surroundings . z 


. e. * 
Mr A J. Cook, of the Agricultural College, Michigan, has 
begn making experimgnts,to determfne how mich honey i: 
needed to enable bees to secrete one pound of wax, and he'has 
foifhd that the amount is eléven pounds bf honey This 1s less 
than the amount given'by Huber, and more than that stated by 
Viallon and Hasty, An, account of the exptraments and of i 
many other interesting facts relating to gpiculture wi be found* a 
1n a repogt included in Byletim26 of the US Department of 
e 
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acconnt of Hancock's masterly power of mounting animals. 

He notes also Hancock's remarkably intimate knowledge of the 
** He could describe and imitate 
their motions and sounds so vividly, by feature, voice, and 
posture, as to be most instructive and at the same time amusing? 
whilst, he convinced his auditors of the naturalness of his 
pantomime ” 


A PAPER on the Tertiary Rhynchophora of North America, 
by Mr Samuel H Scudder, has been reprinted from the 
Proceedings of the Boston Society of Natural History (Vol 25) 
The assortment of the mass of Tertiary insects from American 
western deposits, upon which Mr Scudder has been engaged 
for many years, has brought to light an unexpectedly large 
number of Rhynchophora, about eight hundred and fifty speci- 
mens having passed through Mr Scudder’s hands, of these, ; 
however, fully a hundred have proved too imperfect for 
present use or until other specimens in better condition may 
show what they are Seven hundred and fifty-three speci- 
mens have served as the basis of a Monograph now being 
printed More than half (431) of these specimens come from 
the single locality of Florissant, Colo , and excepting a single 
specimen from Fossil, Wyo, and another from Scarboro’, 
Ontario, the others are divided between three localities not 
widely removed the crest of the Roan Mountains in western 
“Colorado, the buttes on either side of the lower White River 
near the Colorado-Utah boundary, and the immediate vicinity of 
Green River City, Wyoming One hundred and ninety-three 
species are determined, divided among ninety five genera, thirty- 
six tribes or sub-famihes, and six famihes, by which it will be 
seen at once that the fauna is a very varied one It 1s richer 
than that of Europe, where there have been described (or merely 
indicated) only one hundred and fifty species, of which nine come 
from the Pleistocene The older Tertiary rocks of America, 
therefore, are found to have already yielded nearly twenty eight 
percent more forms than the corresponding European rocks 
Although ıt 1s evident to any student of fossil insects that even 
1n Tertiary deposits we possess but a mere fragment of the vast 
host which must have been entombed in the rocks, Mr Scudder 
contends that we have already discovered such a variety and 
abundance of forms as to make it cleai that there has been but 
little important change in the insect fauna of the world since the 
beginning of the Tertiary epoch s 


IN a paper on artesian water ın New South Wales, printed 
in the current number of the Journal and Proceedings of the 
Royal Society of that colony, Prof Edgeworth Dawid says that 
water rises to the surface in many parts of the east-central por- 
tions of Australia from mud or mound springs These occur 
"chiefly in strata of Cretaceous age The most remarkable groups 
are pethaps those on the Lower Flinders, which have been de- 
scribed by Mr E Palmer 1g the Proceedings of the Royal 
Society of Queensland eThe springs erupt thin mud and hot 
water intermittently, and thus gradually build up around then 
At 
Mount Browne, on the Lower Fhinders, several feet above the 
geperal level of the plain, is a mudgpriag mound covered with 
gigantic teastrees (Melaleuca Jeucodendron), among the matted 
roots of which the hotewatergsteins in clear shining crystal 
pools At the top of the mound ıs a large basin of hot water, 
The roots an bragches of the tea-trees 
“lying in ius water beeome coated with a soft green vegetable 
substance, with ar bubbles clfnging to them — Ingumerable 
smaft bmbbleg of caf fbog- dipxide are continually rising to the sur 
face of theebasin ° Th$ water w too Jot forethe hand to bear 
for any [ute of time, "bue whef cood it 1s good fpr use*agd 
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upon-Tyne. The writer, Dr Embleton, gives an excellen$ | the adjoining cold springs 1s extremely disagreeable The tem- e 


perature of the water in two of these ‘hot springs at Mount 
Browne is 120° F No change has been obserfed in the hot 
springs as regards®level or temperature since 1865, when a 


cattle station was settled there 
*. 


s 
AMONG the curiosities in the mines dnd gnming bul@ing at 
the Chicago Exhipition will be a sopd gald brick, weighing 500- 
pounds, and worth 150,000 dollars It will be exhibited by a 


mine owner at Helena, Mon e » 


Dr C F. MACDONALD, who has been pregent at the seven 
executions by electricity ın New York State, has submitted to 
the State authorities @ report, in. which he contends that experi- 
ence has thoroughly justified the Abolition of hanging. When 
the new method is yised, death, he maintains, occurs before any 
sensation of pain or shock can be conveyed to the brain of the 
condemned Dr MacDonald’s conclusions are endorsed by a. 
hundred physicians who have acted as witnesges at different 
executions 


THE 121810 industry 1s being gradually developed gn Victorig 
and promises shortly to be sufficient to supply the requirements 
of the colony So says Mr J Knight, who writes on the sub- 
Ject ın the new Bulletin of the Victoria Department of Agricul- 
ture Extensive planting, he says, 1s going on 1n various parts 
of the colony, from the extreme west at Mildura along to the 
east as far as Wangaratta, the largest plantation being in the 
well-known Goulburn Valley — In this locality not only has the 
manufacture of raisins received attention during the last six 
years, but the products of the curiant vine also are now being 
placed on the market 4 


THE second volume of the Photographic Annual has been 
issued It includes a vast number of “advertisements, but con- 
tains also some able articles, among which we may especially 
note Mr Albert Taylor's general view of the progress of astro- 
nomical photegraphy during 1891 


IN 1891 wide-spread alarm was caused in America by the 
presence of several species of destructive locusts in different 
parts of the country, particularly in the Western States, A 
general summary of these :fcursions was given in Mr C V. 
Riley's annual report for 1891, and now a Bulletin has been 
issued by the U S. Department of Agriculture giving the de- 
tailed reports of the agents who carefully examined the invaded 
districts *e 


A CATALOGUE ofthe marine shells of Australia and Tasmania, 
compiled by John Brauer, F L S , is being printftd by order of 
the trustees of the Australian Museum, €ydney, The first part, 
dealing with Cephalopoda, has been issued The task fannot 
be accomplished very quickly, as it entails the examination of 
many thousands of specimens, both dry and in spirits The 
catalogue will include not only the specie represented in the 
general Museum collecti8n, but also those in the Haagreave’s 
colljctio& presenféd to the trustees by the late Mr Thomas 
Walkerg and those recentfy purchased from Mi Brazier 


. 

Mr R ETHERIDGE, JUN, gives, ın the latestinstalment of 
the Transactions of the Royal Society of Victoria, an interesting 
agcqunt of a fine specimen of an unusually large species of the 
genus Belonostomus, obtained in 1889 by Mr George Sweet, of 
Brunswick Melboune, in the Rolling Downs formation (Cre- 
taceou®) of Central Queensland The fossl exhibits a long, 
slender fish, with deepenarrow ganoid scales and feeble fins, 
bent upop if at about the middée point, and wanting the 
grater part of*the head Species that ase apparently allied 
have been re@orded fgom the Upper Cretaceous of Western 


always bughe and etas, and fsee from any taste, whiletthft 19e! Europe, India, And Brazil, and Mr Etheridge notes that the 
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present discovery 1s 9of great interest as extending still further 
the ascertaingd geographical range of the genus during 


*Cretaceous times .* 


THE very! extensive alterations in botanical nomenclature 
proposed in Kuntze's ‘‘Revisio Genesum” has prompted a 
propofal, emanatigg ffom the four eminent Geyman botanists, 
Ascherson, Engle Sehumgnn, and Urban, yith the assent of 
a number of their colleagues, for a revision of De Candolle’s 
** Lois dg Nomenclatuge Botanique " The essential points of 
the propositions are that the starting point for the priority of 
genera, as well & of spgcies, shall be the year 1753, the date of 
the publicatian of “Linneus’s ‘Species Plantarum”, that 
**nomma nuda" and “semi-nuda,” z e nanfes without a diagnosis, 
or with only a very imperfect diagnosis, shall be rejected, as well 
as figures without a diagnosis , that no genemc name shall be re- 
jected because of its similarity to another generic name, even 1f it 
differ only ın the last syllable, but that, if the difference be in 
spelling only, fhe later name must be rejected , that the names 
of certain large and universally known genera he retained, even 
though they would have to be rejected by the strict rules of 
pnornty nglish botanists are invited to signify their assent 
or otherwise to these propositions 


AT the meeting of the Linnean Society of New South Wales, 
on May 25, Mr Pedley exhibited a very fine and perfect saw, 
about 5*feet long, of the saw-fish Prestzs zysz 02, Bleeker The 
fish, without the saw, was about 19 feet long, and was captwed 
in a net at Evans River, NS W The number of pairs of 
rostral teeth for this species is usually given as from 26-32, the 
specimen exhibited had only 25 pairs, all in place At the 
same meeting, Mr Hedley exhibited, on behalf of Mr 
Rainbow, a spider of the family Egezzide This rare and re- 
markable insect furnishegan addition to the fauna of Australia, 
ahd ıt is supposed that a new genus may be required for its 
reception. 


Mr W A RoGERS, writing to Science from Colby Univer- 
sity, Waterville, Me, confirms testimony given by Mr Kunz 
as to the fact that the hardness of diamonds 1s not perceptibly 
reduced by cutting and polishing in the earlier years of Mr 
Rogers’s expenence m ruling upon glass he was accustomed to 
select a gem with a smoothly-glazed surface, and, the stone 
being split in a cleavage plane inclined at a.ather sharp angle 
to the natural face selected, this split face was ground and 
polished In this way he was ablé to obtain at several points 
short knife-edges, which gave shperb results in iuling It was 
soon found, however, that after ruling several thousand rather 
heavy lines the diarfond was liable to lose its sharp cutting- 
edge, and this experiepce bec®me so frequent that he was com- 
pelled to resor? to the method now employed, that of grinding 
and polishing both faces to a kmfe-edge He has one ruling 
diamond prepared in this way, which has been in constant use 
for four years, and its capacity for good work has not yet been 
reduced in the shgtfest degree A deamond prepared by Mr 
Max Levy, of Philadelphia, has given even etter reafilts, sand 
so far 1t shows no evidence of wear e ^. d 


THe Bulletin de la Société des Natuahstes de MBcou 
(1891, Nos 2 and 3) contamsea very Interesting paper, im 
French, by Prof A Pavloff and Mr G W Lamplugh, on 
the Speeton clays and their equivalents These cl&ys, Which 
have long occupied the attention eof geologists, have ac- 
quired of late a new interest owing to close resegiblance 
between ther fauna and that of simular deposits ın other 
countries, even as far distant as Russia The wgrk consists of 
three parts the first Qart, devoted to the déscriptfin of ghe 
Speeton clays and their Lincolnshire equivalgnts, has been 
written by Mr Lamplugh, and will, no founs, be published in 


E DT RE: 
éinglish as wel: The second part, by Prof Pavloff, ıs devoted 
to the description of the Cephalopods found fh these clays the 
Speeton forms being compared with those of other countries, 


2 


and especially those of Russia A table ging the succession S 


of the subdivisions of the Jurass c and Cretaceous deposits, with 
heir leading fossils, in the two Russian localities where they 
are best represented (Moscow and the lower Volga), 1s, given 
by the author, and it diffeis from a previous table by the imtro- 
duction of a new series, named Petchorian, which, although it 
has the thickness of but a few inches, has nevertheless a very 
peculiar fauna, of a well-determined character However, for 
the present 1t 1s not possible to classify it either under the 
Jurassic or the Cretaceous formation The tablees followed by 
a detailed description of twenty-five species of Belemnites, 
of which eight are new, the chief interest of this description 
being in the attempt to give In each case the genealogical 1ela- 
tions of closely allied species, and in a special chapter devoted 
to the geological history of Belemnites generally and the de- 
scent of various species supposed to have originated from the 
Belemnites tv ipartitus of the middle Jurassic and Liasepoch In 
a subsequent paper, which will contam the third part of the 
work—namely, a comparison of the Speeton clays with those of 
othe: locahties—the author proposes to desciibe in the same 
way the Speeton Ammonites, which are even moie interestini 
than the Belemnites, awd he hopes to be able then to give a 
more positive answer as to where the separation must be 
taken between the Jurassic and the Cretaceous deposits of the 
Speeton clays and analogous deposits 


Mr MATTHIAS DUNN writes to us from Mevagissey, Corn- 
wall, that the fishing-boat 777:52aÀ landed a large shark there 
lately which had got entangled in her mackerel nets Its length 
was II feet 2 inches, and in its stomach were two considerable- 
sized congers The creature. proved to be Couch's Ponbeagle 
Sharh, or Lana con nubica of Cuvier 


THE additions to the Zoological Society’s Gardens during the 
past week include a Tiger (Fels &gozs d jr) from Amoy, 
China, presented by Mr Robert Bruce , two Mountain Ka-kas 
(Nestor notabilis) from New Zealand, presented by the Earl of 
Onslow, K C MG , a Chilian Sea Eagle (Gerasoaetus melano- 
leucis) from Chili, presented by Mr Edward Jewell , a Broad- 
fronted Crocodile (Crocoduus frontatus) from West Africa, 
presented by Mr G T Carte: , a Common Boa (Boa consti zetor) 
from South Airertca, presented by Mr A E Oakes, a Macaque 
Monkey (Macacus cynopioleus 9) hom India, a Kinkajou 
(Cercoleptes candwoloulus) from Demerara, deposited , a Hippo- 
potamus (ZZz5gopotamus amphibius 6) bred in Antwerp , sixteen 
Common Boas (Boa constrictor) from South America, purchased , 
an Indian Muntjac (Cervulus muntjac à) born in the Gardens 





OUR ASTRONOABCAL COLUMN 


Lunar PHOTOGRAPHY —Dr L Weinek, of the Praguc 
Observatory, has been*the recipient of several photographs qj 
the moon from Prof Holden for the purpose of making enlarge 
ments from then» The photographe were obtagned with th 
large equatorial of the Observatory at Mount Hamiltqn, aan 
illustration of one of the enlargements 1s given in J’ Ast) ouem. 
for July The pnotographeis of the latge crater Petavius, 153 
kilometres in length. * With M Weinek’s appaiatus the photo 
graph was enlarged twenty tnfes, giving a lunaremage of nearly 
three metres in dianfetee ^ At fust sight the photograph looks 
as 1f the enlargement had been carried a little too fargbut when 
held at aem's length the e@fect $s very fine @he most striking 
features noticeable are the narrow pyg- fe hogs, waich are 
numerous and vgf alike fn appearance — Whet these are 
really photographic or qt ofeo use we cannot sayaat we have 
n&t geep the original negatives, but “they seem td 2E gather too 
. . . . 
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distinct and natural to be taken for any impression other than® 
photographic at these rivers, 1f we may use such a term, 
are composed of 1s at present a subject of mere conjecture, 
but the day 1s fiot far off when a very careful systemat.c study 
ewill have to be und&taken to settle some of the questions that 
have been recently raised 1n respect to our satellite’s surface, 


Comet SWIFT (1892 MARCH 6) —The ephemeris of this 
comet for the ensuing week, taken from the Edtnuóu: gh Circular, 
No 28, 1s as follows — 


Berhn Milnight 


1392 RA Decl log ^ log + Br 
m S e 4 
July x4 0 58 26 +49 208 
15 Sp 6 49 314 
16 O 59 44 49 418 02459 02776 O15 
17 I 019 49 519 
18 o 52 50 18, 
19 I 22 50 I1 5 
20 I 49 50210 02488 02884 O14 


Brightness at time of discovery taken as umty The comet 
tes in the southern extiemity of the constellation of Cassiopeia 


OPPOSITION OF MARS — All observatories which have the 
necessary equipment are especially invited by the United States 
Naval Observatory to jom with them in making observations of 
the coming opposition of Mars Observations should commence 
on Jure 20 to September 23, this period being divided into three 
parts, the comparison stars for the first section being O A S 
20970, n Capricorn, 27 Capitcornt,®@ Capricorni, Lacaille 
8851, 41 Capricorni, D M - 20°, 6923, Lalande 42700 It may 
be mentioned that observations made in accordance with the 
special circular which the U S Obseivatory has issued will be 
reduced by them 


Sun-Spors —Azmmel und Hide for July contains two very 
good photographs of the sun at the time of the great spot in 
the month of February They were photographed by Dr 
Lohse, at the Astrophysical Observatory at Potsdam One was 
taken on Febiuary 13 at 10h , and shows the large group near 
central transit with a smaller group on the limb, while in the 
other, the large group is nearer the western limb A small 
disc represents the relat.ve size of the earth for comparison 


REMARKABLE PROMINEACES —The sun’s atmosphere this 
year has been subject to many violent disturbances, indicated 
to us by the presence of spots, prominences, &c The spots, 
with special reference to the February group, have already re- 
ceived much attention, but not so with the mom nences From 
a set of forty observations of the latter made between March 1 
and May 31, 1892, by M Trouvelot, 23 of these, as he says, be- 
longed to the most interesting type, 2e , eruptive On April 6, 
1892, there appeared an arched like prommence on tfe sun's 
limb, extending through 12°, the length of its base being 
144,932 and its height 92,664 kilometges , to give an idea of 
the size of this arch, it may be stated that as many as 22 globes 
the size of our eartlf might have simultaneously passed under 1t 
At Ion. 54m , on the &h of the same month, a huge column of 
light, .n shape rather like a candle flame, rose to a height of 
115,830, extending, in a little over half-an-hour, to 169,884 
Mlometres A prominence of far greater length, occupying 34° 
of the solar limb, but of much less height than. those mentioned 
above, was visible on April 15 Its base covered 410,632 kılo- 
metres, thus exceeding teg timé&& the circumference of our earth 





- "GEOGRAPHICAL NOTES. 


y Ai last Theeting of the Council of the Royal Geographical 
Softy fof the present session, ıt was unanimously agreed to 
admit womerfas Fellows on the sanf terms as men — Theretis 
nothing in the society's clarter t® limit the membership to men, 
eand tre proposal of admitting Igdies has been made several 
times, and or the last occasion—tw* ,yeaws ago—was nearly 
* there will got be another meeting of the society 
until the opening of next session,ethe glectton. of the frst lady 
FRGS cannot tde place until November 


è 
THE Anngal Corres of the *Ererfth Geofigphical Societies 


meets *his year at Lille inethe firsteweeRgof August, for the apn- 
sideration ef qutstionsgelating mainly to France and it$cglonjet 
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hold its meeting at Pau, as we have already announced, in the 
third week of September Its Geographical Section. will be 
presided over by M E Anthoine, head of the French Map 
Department and of Graphic Statistics ander the Mynister of the 
Interior In all departments of geography there 1s à remarkable 
revival of interest ameng Frenchmen at the present tme, 
although the narrow or national aspec? of the subjec + pre- 
dominates over the wider or cosmopolitan | $ 


A. CURIOUS account of the piratical Tugere tribe of New 
Guinea has been published ın most of the continental geographi- 
cal journals on the authority of ** an Engl&h medical missionary, 
Dr Montague,” who was picked up by a Dutch war-vessel neat 
the boundary of Dutch and British New Guinea ® This gentleman 
told a remarkable narrative of his capture®and imprisonment by 
the Tugere, but as no*English missionary of his name 1s known 
to hein New Guinea, nor has any fission station been recently 
raided by the Tugere, there ıs no doubt that some mistake has 
been made It 1s ım$ossıble that so serious an incident as the 1m- 
piisonment of an English missionary could be unknown ın this 
country, and unless strong evidence were forthcoming, it 1s diffi- 
cult to believe that such a thoroughly piracal people as 
the Tugere could show the diligence in agriculture. and the 
relatively high civilization with which the story credits them, 


e 

M E A MARTEL continues his researches into the subte 
ranean geography of France In March last he descended the 
‘unfathomable’ Creux-Percé on the plateau of Langres, 
proving it to be only 180 feet deep — It 1s a hollow in Jurassic 
limestone, and, although open to daylight, forms a natural 1ce- 
house, having a temperature of 28°F when the externalair was 
at 58° In June he examined the still. more remarkable Creux 
de Souci m the department of the Puy de Dôme It proved to 
be a rounded cavity in recent basalt, 115 feet deep, having the 
appearance of being formed by a great gas bubble A stagnant 
pool occupied the bottom of the pit, and above it the air was so 
much impregnated with carbonic acid that a candle would not 
burn In this instance also the temperature fell as the distance 
from the surfacg increased, that of the external air being 51°, of 
the air at the bottom of the shaft 34°, and the water itself 34° 3 
The Paris Society of Commercial Geography recently awardetl 
a medal to M Martel on account of the practical value of his 
researches ın leading to the regulation of the underground 
dramage of Greece 





EASTER ISLAND 


‘THE prehistoric remains of@Zaster Island make it for archaeo- 
logists one of the most interesting islands m the Pacific 

They will therefore read with interest an elaborate papef in the 
Report of the U $ National Museum for 1888-89, which has 
just been issued The paper fs entitled ** Te Pito Te Henua, or 
Easter I-land,” and is by Wiliam J Thomson, Paymaster, 
U Se Navy It records the results of researches made by Mr 
Thomson during a visit paid to Easter Island by the American 
vessel, the Mohican, towards the end of 1886 Che Mohican 
anchored in the Bay of Hanga R8a on thg morning of December 
18, 1886, and remained till the evening of the LA day «f the 
year, when she sailed for Valparaiso Mr Thomson and some 
of his comrades, interested 1n the zelics of a past phase of life in 
the island, made the most of the short time at their disposal, 
and hig essay will certainly rank among the most important con- 
tributions which have beers matile to our knowledge of the subject 
with, whip it dealse 

Hê begins with a general account of Easter Island, andın this 
part of Bis work has succeeded in presenting compactly and 
cleaMy much valuable information Of the geological features 
of the island he says that they are "replete with interest ” The 
formation gs purely volcanic, and embraces every variety per- 
taifiag to, that structure, The tufaceous Javas form the most 
prominent element in the physiognomy of the island To them, 
with the actton of the trafe-winds and heafy rains, ıs due the 
fact thag Easter Island 1s surrounded by precipitous cliffs, rising 
1n some cases to a thousand feet in height The formation, 1s 
extremely friable, and bf the action of the elements enormous 
masses arg cÜhtwpually disappearing* beneath the waves that 
beat on the unprotected shore Both on the coast-line and in 
the interior theye are many natural caves Some of these are of 
undoubted antiquity, and bear evidence of having been used by 


The Frenck A%sociation for tif Advancement of Science willefyedily inhabitants 2s dwellingt and burial-places It ,1s reported 
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* that small images@ inscribed tablets, and other objects of 
interest have been hidden away m such caves and lost through 
land-shdes e 
* The climate 1s not unlike that of Madeiry with one wet and 
one dry seaon Yams, potatoes, and taro are cultivated, the 
young plants being protected fiom the fierce heat of the sun by a 
mufchng of dried grass gathered from tfe uncultivated ground 
Bananas are grows, and so ts sugar-cane, but the natives do not 
extract the juice fer the pugpose of making sugar A wild gourd 
1$ common, and constituted the only water-jar and domestic 
utensil known to the iglanders Mr Thomson saw no flowering 
plants ufdigenous to the soil, but ferns of many varieties are 
common, and grow 1n profusion in the craters of the volcanoes 
Except in a few exposed places, the slopes of the hills and 
the valleys are covered with a perenmal grass resembling the 
Jamaica grass (Paspalum), „This natural growth supplies ample 
pasturage for cattle and sheep. 

The only quadrupeds pecuhar to the island are several 
varieties of rodents Fish abounds in the smrounding sea, and 
has always been the principal means of support for the 1slanders 
Turtles are also plentiful, and are highly esteemed The turtle 
occupies a profninent place in tradition, and is frequently repre- 
sented in the hieroglyphics It appears also on sculptured rocks 

According to the traditions of the natives, the island was dis- 
@overed byeKing Hotu-Matua, who came fronf the land im the 
direction of the rising sun, with two large double canoes and 
three hundred chosen followers Mr Thomson thinks there 
may have been more than one migration of people to the island, 
and that their traditions may have been mingled together, but 
there can, he believes, be no reasonable doubt about the pro- 
genitor? of the present islanders being of the Malayo-Polynesian 
stock The people were shockingly treated by some of the early 
voyagers, and in 1863 the majority of the able-bodied men were 
kidnapped by Peruvians, who carried them away to work in the 
guano deposits of the Chincha Islands and the plantations in 
Peru Just before the arrival of the Mohzcan a complete census 
of the population had been taken by Mr Salmon, who found 
that the total number of natives was 155 The children are not 
much darker than Eurogeans, but the skin assurfles a brown hue 
as they giow up and are exposed to the sun and trade-winds 
The eyes are dark brown, bright, and full, with black brows and 
lashes not very heavy The countenance is usually open, modest, 
and pleasing In disposition the natives are cheerful and con- 
tented They all profess Christianity, but thefe are now no 
missionaries among them, and they display a tendency to return 
to the old Pagan ideas Tattoomg ıs no longer practised, but 
LET islander advanced ın life 1s ornamented ın all parts of the 

ody 

Atonetime the island must have Been densely populated, and the 
survivigg monuments show that the inhabitants had attained to a 
higher civilization than that of other Polynesians The ancient 
stone houses at Orongo were thoroughly explored byMr Thomson 
and his party These curious dwellings seem to have been built 
for the accommodation of the fatives while the festival of the 
‘*sea-birds’ eggs” was being celebrated During the winter 
months the gus ie visited by great numbers of sea-birds, most 
of which build their nests amapg the ledges and cliffs of the in- 
accessible rocks Some, however, choose two islets lying a few 
hundred yards from the south-west point of Easter Island, and 
the natives are believed to have selected Orongo as a convenient 
spot for watching for the coming of the birds The fortunate 
person who obtained possession of the first egg, and rgturned 
with it unbroken go the expectant crowd, became entitled to 
certain privileges and nights during Phe following year Near 
Orongo are the most important sculptured r8ckg in the igtand 
They aie covered with carvings intended to represept human 
faces, birds, fishes, and mythical animals, all very much defaced 
by the time nd the elements The most common figure 1s a 
mythical animal, half human m orm, with bowed pack and long 
claw-hke legs and arms According to the natives, this symbol 
represented ** Meke-Meke,” the great Spiri. of the sea À, 

On the high bluff west of Kotatakg Mountain the party gis- 
covered the ruins of a settlement extending more "tham a mile 
along the coast-ltme and inland to the base of the Injl® These 
remains bear unmistakable evidences af being the oldest habita- 
tions on the island The houses are elliptical gn shape, with 
doorways facing the sea, and were built of umut stone Some 
of the walls are stndiffg, but the majority are scattered about in 
confusion Each dwelling was provide with & small cave o: 


. 
umber of instances covered by an arch supported by a fairly 
shaped key-stone The recesses were **undeubtedly designed 
to contain the household gods ” ag 
Mr Thomson has, of course, much to say about the stone 


images with the idea of which Easter Igland is intimately , 


associated in the minds of all who have devoted any attention to 
ets antiquities Every image in the island was counted, and the 
list shows a total of 555 images Mr Thomson says — 

** Of this number forty arestanding inside of the crater, andnearly 
as many more on the outside of Rana Roraka, at the foot of the 
slope where they were placed as finished and ready for removal 
to the different platforms for which they were designed , some 
finished statues lie scattered over the plains as though they were 
being dragged toward a particular locality but were suddenly 
abandoned The large majority of the images, however, are 
lying near platforms all around the coast, af more or less 
mutilated, and some reduced to a mere shapeless fragment Not 
one stands in its original position upon a platform The largest 
image is in one of the workshops in an unfinished state, and 
measures 70 feet in length , the smallest was found in one of the 
caves, and 1s a little short of three feet in length One of the 
largest 1mages that has been in position lies near the platform 
which it ornamented, near Ovahe, it 1s 32 feet long, and weighs 
50 tons 

“ Images representing females were found One at Anakenais 
called ‘ Viri-viri Moara Taka,’ and 1s apparently as perfect as 
the day it was finished, another, on the plain west of Rana 
Roraka 1s called ‘Moa: Putu,” and is in a fair state of preser- 
vation The natives have names for every one of the images 
The designation of mages and platforms as obtained from the 
guides during the exploration was afterwards checked off in 
company with other individuals without confusion 1n the record 
The course gray tiachytic lava of which the images were made 
1s found only in the vicimty of Rana Roraka, and was selected 
because the conglomerate character of the material made it easily 
worked with the rude stone implements that constituted the 
only tools possessed by the natives The disintegration of the 
material wnen exposed to the action of the elements is about 
equivalent to that of sandstone unde: similar conditions, and ad- 
mits of an estimate 1n regard to the probableage The traditions 
in regard to the 1mages are numerous, but relate principally to 
impossible occurrences, such as being endowed with power to 
walk about in the darkness, assisting certain clans by subtle 
means in contests, and delivering oracular judgments The 
legends state that a son of King Mahuta Arnki named Tio 
Kaiho, designed the first image, but ıt 1s difficult to arrive at an 
estimation of the period The journals of the early navigators 
throw but little light upon the subject The workshops must 
have been ın operation at the time of Captain Cook's visit, but 
unfortunately his exploration of the island was not directed 
towards the crater of Rana Rotaka 

** Although the images range 1n size from the colossus of 70 feet 
down to the pigmy of 3 feet, they are clearly all of the same type 
and general characteristys The head 1s long, the eyes close 
underthe heavy brows, the rose long, low-bridged, and ex- 
panded at the nostrils, the upper lip short fud the lips pouting 
The aspect ıs slightly upwards, and the expression 1s firm and 
profoundly solemn Careful investigation failed tp detect the 
shghtest evidence that the sockets had ever been fitted with 
arfificial eyes, made of bone and obsidian, such as are placed m 
the wooden 1mages. . 

t The head was ın all cases cut flat on top, to accommodate 
the red tufa crbwns with which @hey were ornamented, but the 
images standing outside of the craterSiad flatter heads and bodies 
than those found around the coast The images represent the 
human body only from the haad to the hips, where it is eut® 
squarely off to afford a good polygon of support when standing 
The artists seem*to haye exhausted tMeir talents 1$ executigg the 
féatures, very little work eing done below the shoulder Band 
the arms being merely cet in low rqlef Theeears are only 
rectangular projectiogs, bift the lobessare represented longer in 
the older statues than in those of moie recent date 

** The images wgre degignéd as effigies of disginguished per-* 
sons, and intended as Monuments to pgrpetuate their memowe 
They were never regarded asgdols, an 
worshipbed in any mahner The nativgf had their tutelary 
geni, gods, and goddesseg bu',they wee represented by? small 
wooden or ston@idols, gvhich bore no latin to the images that 
@fhamented thc burd platforms, The imagentakers were a 


e 7 


were not Wnerated or * 


niche at the rear end, built of loosg lava stores, which was 1 P ° praglezed class, and the profesgion desceftded frqm father toson e 
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,wood indigenous to the island 





e 
Some of the natives still claim a descent from the image-makers, 
and refer to their ancestors with as much pride as to the royal 
family * 

“ The work of c&rving the image into shape, and detaching it 
from the rock of which 1t was a part, did not consume a great 
deal of time, but the chief difficulty was, ın the absence of 
mechanical contrivances, to launch ıt safely down the slope of 
the mountain and transport 1t to a distant point. It was lowered 
to the plain by a system of chocks and wedges, and the rest was 
a dead drag accomplished by main strength A roadway was 
constructed, over which the images were dragged by means of 
ropes made of indigenous hemp, and sea weed and grass made 
excellent lubiicants The platforms were all built with sloping 
terraces 1n therear, and up this incline a temporary road way 
was constructed of a suitable height, upon which the statue could. 
be rolled until the base was over its proper resting-place The 
earth was then dug away to allow,the image to settle down into 
position, the ropes being used to steady it in the meantime ” 

Interesting a. these monuments are, they are less remarkable 
than the meised tablets which show that the Easter Islanders had 
worked out foi themselves a kind of wiiting The following 
account of the tablets 1s givea by Mr Thomson Their existence 
** was not known until the missionaries settled upon the island, 
Numerous specimens were found in the possession of the natives 
but no especial attention appears to have been directed towards 
them Several persons, belonging to vessels that were wrecked 
at Easter Island, repoit having seen such tablets, but the natives 
could not be induced to part with them The three hundred 
islanders who emigrated to Tahiti had*in their possession a num- 
ber of tablets , they created some attention on account of the re- 
markable skill with which the figures were executed, but they 
were highly piized by the owneis, and no effort was made to 
secure them because theu real value was not discovered The 
Chilian corvette O'Higgins visited Easter Island m January 
1870, and Captain Gana secured three tablets, two of which are 
on deposit in the National Museum at Santiago de Chili, and the 
thud was sent to France, but does not appear to have reached 
its destination Pape: impressions and casts were tahen from 
the Chilian tablets lor the various Museums of Europe Those 
sent to the English Ethnological Society created some interest 
alte, a time, but others sent to Berlin were regarded as stamps 
for marking native cloth (Afzéthet/ungen, July 1871) Seven of 
these tablets aie now in the possession of Tepano Jansser, 
Bishop of Axieri, all in excellent state of preservation 

“ While the AZohzcan wasat Tahiti, the Bishop kindly permitted 
us to examine these tablets and take photographs of them These 
tablets were obtained from the missionaries who had been 
stationed on Easter Island, and they ranged in size from 554 
inches ın length by 4 inches broad, to 54 feet ın length and 7 
inches wide Diligent search was made for specimens of these 
tablets during our visit to Easter Island At first the natives 
denied having any, but Mr Salmon knew of the existence of 
two, and these were finally purchaged after a great deal of 
trouble and at congiderable expense The tablets obtained are 
1n a fair state of preservation The large one is a piece of drift- 
wood that from its pe@uliar shape 1s supposed to have heen used 
as a porti®n of a canos The other 1s made of the toromiro 
In explanation of the disap- 
pearance of these tablets, the natives stated that the missiongries 
had ordered all that could be found to be burned, with a view to 
destroying the ancient records, and getting rid of everything that 
would have a tendency tg attath them to then heathenism, and 
prevent their thorough conversion to Christiamty The loss to 
ys scien€e of philology by this destruonen of valuable relics 1s 

00 great to Be estimated ‘Ile native traditions in regard to 
the incised tablets simply assert that Hotu-Mgtua, the first king, 
pates the knowledge of this wyitteg language, and brought 
with hint to the island siaty-seven fablets containing allegories, 
traditions, fenealogicab tables, and overbs relating to the Mnd 
from which he had migrated® A knowledge of the written 
characters was confined to the rayal family, the chiefs of the six 
districts into*which the island was diviged,eons of those chiefs, 
and certagn priests or seachers, but the people were assembled at 
Anekena Bay onge each year @ hegr all of the tablets read 
The fegst of the tablets was 1egarded as their most important 
Jete day, and? not gven§wat wa¢ allowed to userfere with it 

The bination of circunfsgances that @aused the sudden 
arrest of gmage-makipg, an@ resulted in the abandonment ofeall 
such work or the island, neve» to be again revived, n&ythay. 
had .ts effeoe upon the art of wrting The tablets that have 
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been found in the best stage of preservation would correspond 
very nearly with the age of the unfinished 1magestin the work- 
shops The abilitygto 1ead the charagters may have continued 
until 1864, when the Peruvian slavers captured a Marge number 
of the inhabitants, and among those kidnapped were all of the 
officials and persons in authouty After ehis outrage, the tfadi- 
tions, &c , emlsraced by the tablets, seem to have been repeated 
on particular occasions, but the value of the eharacters was not 
understood, and was lost to the natives 

** A casual glance at the Easter Island gfablets is sufficient to 
note the fact that they differ materially from other Rynologic 
wutings The pictorial symbols are engraved jp regular lines on 
depressed channels, separated by slight edges intended to pro- 
tect the hieroglyphics from injury by rubbing eIn some cases 
the characters are sfnaller, and the tablets contain a greater 
number of lines, but in all cases the hieroglyphics are incised, and 
cover both «ides as well as the bevelled edges and hollows of the 
board upon which they are engraved The symbols on each 
Ime are alternately reversed , those on the first stand upright, 
and those on the next hne aie upside down, and so on by 
regular alternation s 

t This unique plan makes it necessary for thereader to turn the 
tablet and change its position at the end of every line , by this 
means the characters will be found to follow 1n regalar proces 
sion The reading should commence at the lower left hand 
corner, on the particular side that will bring the figures erect, 
and followed as the characters face in the procession, turning the 
tablet at the end of each line, as indicated — Arriving at the top 
of the first face, the reading 1s continued over the edge to the 
nearest line, at the top of the other side, and the descent con- 
tinues in the same manner until the end ıs reached The Bou- 
strophedon method 1s supposed to have been adopted in order 
to avoid the possibility of missing a line of hieroglyphics ” 

A man called Ure Vaeiko, one of the patriarchs of the island, 
professed to have been under instructions in the ait of hiero- 
glyphic reading at the time of the Peruvian visit, and claimed to 
understand mgst of the characters The photographs of the 
tablets owned by the Bishop were subputted to this old man, 
who related with fluency and without hesitation thelegend which 
he declared to be appropriate to each — ** The story of all the 
tablets of which we had knowledge,” says Mr Thomson, ‘‘ was 
finally obtained, the words of the native being written. down by 
Mr Salmon ds they were uttered, and afterwards translated into 
English " 

Ure Vaeiko's tales, with the translations, are printed 1n. Mr 
Thomson's paper , and, as they are manifestly not the reciter's 
own invention, they have a certam interest for students of ap- 
thropology But whether they represent the meaning of the in- 
scriptions on the mysterious tablets 1s another question It is 
noteworthy that, although Ure Vaeiko’s fluent interpretation. of 
the tablets was not interrupted, “ıt became evident that he was 
not actually reading the chargcters " ‘‘It was noticed that the 
shifting of the position did not®accord with the number of the 
synfbols on the lines, and afterwards, when the photograph of 
another tablet was substituted, the same gtory was continued 
without the change being discovgred ' These fach raise a doubt 
as to the trustworthiness of his pretensioas to knowledge How- 
ever, Mr Thomson does not seem to have yet presentedea full 
account of the work accomplished 1n connection with this curious 
problem ‘Results of an extremely interesting nature," he 
says, é‘ are barely outlined at present, and not in shape to be 
presented herewith It ıs not considered qypedient to attempt 
an explanation of the syrfbol$ until the subject can be treated 
exlfgustitely S 

It rergams for us only te say that the paper 1s richly illistrated, 
and accompanied by a map of Easter Island : 
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* EMBRYOGENY OF GNETUM 


THE refhark&ble obs@rvations of Treul? on the mode of fer- 
tization in the Casuar2nacez,! have begn followed by some 
almost equally interesting, by Herr Karsten, on the formation 
of the embryo in Gzetzm The following is a summary of 
the more impertant points, as described in the Botanische 

tung * * o 
The inner gees a of the ovule develops into a long tube 
deading to the apex o the. nucellus, and projecting far beyond 
. 


tSee NATURE, vol, xlv. p. 548 s 
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the other two integuments , it forms, at its apex, a drop of 
sweet fluid whifh captures the pollen-grams carried by the 
wind or possibly by insects The outermost Wery thick mtegu- 
ment becomes Meshy and bright-coloured, and is attractive to 
herbiyprous animals In the division of the cells of the nucellus 
at an earéy stage there 1@ no evident predestination of one, as 
there is in most Anptosperms, as the mother-cell of the embryo- 
sac In Gnetum Grembn afd neglectum these are usually 
two, three, or even more embryo-sacs which appear equally 
capable of farther development , while in G edule, and allied 
forms, the author found only one In the division of the con- 
tents of the embryg-sac no differentiation of a female apparatus 
takes place in any of the®species examined , no corpuscles or 
special ovum-cell# are formed, and no antipodals , but the proto- 
plasm of the embryo-sac dividgs into a parietal layer of prim- 
ordial cells, which appear to be altogether equivalent, and which 
represent so many ovum-cells capable of fertiligation 

As the pollen-tube lengthens, its nucleus gives off a 
smaller vegetative nucleus, probably soon after the en- 
trance of the tube into the tissue of the nucellus The 
two nucle: remain very near one another, the vegeta- 
tive nucleus or prothalium cell remains unchanged, while 
the generative nucleus increases greatly in sizg and divides 
intetwo IG edule the apex of the pollen tube has now 
entered the apex of the embryo sac, while in. G weglectzm it 
appeais to make a curve to avoid the apex of the sac, and be- 
comes closely applied to its lower portion After the pollen- 
tube has entered the embryo-sac its vegetative nucleus disappears, 
while each of the two generative nuclei surrounds itself with a 
membrane ‘of protoplasm, and the nucleus of each of these gene- 
,rative cells divides into four or eight The actual coalescence 
of the male and female nuclei was not observed , but a number 
of small nuclei were detected in the male generative cells, in 
addition to its four (or eight) comparatively large male nuclei, 
‘which the author regards as the nuclei of the primordial ovum- 
ells which have wandered into the male generative cells , and 
the coalescence must take place within the male generative cell 
After the entrance of the poYen-tube, the parietal layer of proto- 
plasm of the embryo-sac, ın which the female primordial cells 
are imbedded, breaks up into an endosperm tissue 

The author regards Gretu as representing a higher type of 
the order Gretaceæ than the other genera, Welwyschia and 
JAedra , the fact that no endosperm 1s formed before fertilua- 
tion mdicating an advance on other Gymnosperms The pre- 
sence of a large number of embryo sacs, and the absence in 
them of antipodals, may indicate some analogy with Casuarzna 
The«processes described above finally negative, in the opinion 
of the author, the theory that the antipodals are a survival of 
the female eprothallum of Vascular Cryptogams, they appear, 
rather, to be a degenerate and functionless female sexual appa- 
ratus According to this view, thereeare, 1n the embryo-sac of 
Angiosperms, two female sexual apparatuses of similar origin, 
the vegetative nuclei of which coalé$ce 1n eack , but one of th 
two apparatuses 1s altogether abortive Both the antipodals 
and the egg-appagatus er embryonic vesicles consist of an arche- 
gone reduced to a single cell e oA W B 
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INTERNATIONAL CONGRESS OF EXPERI- 
MENGAL PSYCHOLOGY E 


HE second session of the above Congress wil be hald ig 
London on Monday, August 1, 1892, and the tRree follows 

ing days, under the presidency of Prof H Sidgwick* eThe 
Congress will assemble in the rooms of University College 
Gower Street (kindly lent for the purpose), from 10 to 1 and 
from 2 to 4 30 The following papei$ have been arranged for — 


‘Tre Respective Spheres ahd the 
Mutual Ayds of Introspection 


Dr ALEXANDER BAIN 


* and Experiment in sychology i 

Prof M BALDWIN e ** Suggestion and Will ” 
Prof BEAUNIS ** Psychologicad Questioning " (Des 
e questionnaires psychologiques) 
Dr BÉRILLON e te. The Applications sf Hypnotic 


Suggestion to Education ” 
“ The Psychicab Character of Hys- 
terical Amblyopia ? 


** The Psychology of Insdets.” 
e. 


Prof BERNHEIM 
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Prof DELBŒUF “ The Appreciation of Tune dy 
Somnambulists ” 

* Laura Bridgman " 

"* Principles of Pẹcho - Therapeu- 
tics ’ 

‘Theory of Colour perception ” 

“Investigations into the Musqular 

' Sense of the Blind ” 

“Recent Researches in the Psy- 
chology of the Skin ” 

** The Visual Centre in the Cortex 

of the Calcarine Fissure ” 

*' Inhibition of Presentations ” 

“The Degree of Loaglzaton of 
Movements and  Correlative 
Sensations ” 

“t Lass of Volitional. Power (l'abou- 
lie) " 

“A Law of Perception ” 

“The Female Poisoner of Ain- 
Fezza ” 

** Experimental Inquiry into the re- 
lation of Respiration to. Átten- 
tion ” 

‘The Direct and Associative 
Factors ın Judgments of 
fEsthetic Proportion ” 

‘©The Sensibility of Women, Nor- 

* mal, Insane, and Criminal ” 

"Investigations into the Parallel 
Law of Fechner ” 

‘The Limits of Animal Intelli- 
gence ” 

“The Experimental Investigation 
of Memory ’ 

“The Psycho-Physical Basis of 
the Feelings ” 

‘The Experimental Induction of 
Hallucinations ” 

“The Characteristics and Con- 
ditions of the Simplest Forms 
of Belief ” 

“The Origin of Numbers ” 

t: General Ideas ” 

‘The Future of Psychology ” 

** The Anatomical and Physiological 
Relations ofthe Frontal Lobes ” 

** Experiments in Thought-Trans- 
ference ” 

** Binocular After-images ” 

** Relation of Reaction-time to the 
Breadth of Perception ” 
“The Physiological Basis 

Rhythmic Speegh " 

“On the Functional Attributes of 

the CerebraP Cortex ” P 


Dr DONALDSON 
Dr VAN EEDEN 


Pr8f EBRINGHAUS 
Dr GOLDSCHEIDER 


Prof STANLEY HALL 
Prof HENSCHEN 


Prof HEYMANS 
Prof. V HORSLEY 


Prof PIERRE JANET 


Prof N LANGE 
Prof LIÉGEOIS 


Prof LEHMANN 


Dr. LIGHINER-WITMER 


Prof LoMBROSO 

Dr MENDELSSOHN 
Prof LLOYD MORGAN 
Prof G E MULLER 
Prof MUNSTERBERG 
Mr F W H, Myers 
Dr W R NEWBOLD 


oo 


Prof PREYER 
Prof RIBOT 
Prof RICHET 
Prof SCHAFER 


Mrs SIDGWICK 


Dr E B TITCHENER 
Prof TscHisCH 


Dr VERRIEST of 


Dr WALLER 


The Meetings of the Congress will be General and Sectional 
It 1s paovisionally arranged that the General Meetings will be 
held on Monday or Thursday, and on the afternoons of Tuesday 
and Wednesday , 4nd that the Sectional Meetings will be held 
on Tuesday and Wednesday Morffings,, and 1f necessary on 
Thursday Morning There will be two Sections at least 
Section A, Neurology anà Psychophysics, and Sect®n B, 
Hypnotism and Cognate Questions * Under Section Æ will fall, 
for example, the papers of M Binet, Profs Henschen, Horsley, 
Schafer, Waller, &c , under Section B will fall the papers a 
Dr Bérnllon, Profs Bernheim, Delbceuf, Liégeois, Dr* Van 
Eeden$ Mr F W, H Myers, afd Mrs Sidgwick bi 

Reports will be given an by Profs Sidgwick and James and 
M Marillier of the results of the census of hallucingtions which 
it was decided to carry eoutgtthe first Session of thé Congress 
(Paris, 1889) e. 

A Commitee of Receptiongias Ween formed, yhich infludes, 
among others, the following names —Dr AeBain, Dr D> 
Ferrier, Mr E Galtan, Dr Shadworth Wodggon, "Prof V 
Horsley, Dr Hughlfngs J ksog,*Dr charles nne ia Prof. 
Croom Robexson, Dr G V Rolianese r. Herbere Spencer, 
My *& Stout, Dr J Ward, and Br de Watteville + 

he fee for attendance at the Congress is ten shillings, which 
* *. 
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will entitle to a printed report of the proceedings Any intend- 
mg member! who have not yet paid the fes are requested to 
send 1t to Prof. Aly 

During the Congress letters may be addressed to Members at 
the Council Room, University College, Gower Street, Londdh, 
W G , where each Member is requested to inscribe his name, 
on his first attendance at the Congiess 

F W H Myers, 
Leckhampton House, Cambridge 


James SULLY, 
East Heath Road, Hampstead, London, N W 





SCIENTIFIG SERIALS 


THE current number of the Royal Agricultural Society's 
Journals, perhaps, of more than usual interest The first 
article is on Vermin of the Farm, by J E Harting, and ıs 
followed by an editorial note on the same subject The plague 
of “mice ” on the hill pastures of Scotland this spring gives a 
special interest to these articles It appears that the Scotch 
plague 1s caused not by mice, but by fieldvoles (Arvicola agrestis), 
and the destruction they have wrought in the hill pastures of 
Scotland arises fiom the fondness of these voles for the delicate 
white stems of the hillside herbage — Judging from the reports 
of similar plagues in previous years®it would appear that the 
natuial enemies of the vole—the short-eared owl and the kestrel 
hawk—are far more efficacious remedies tnan any artificial 
means yet devised for the destruction of the voles , hence a paper 
on Wild Birds in relation to Agriculture, by Earl Cathcart, is 
very opportune, protesting as it does against the careless de- 
struction of such birds as the owl, the hawk, and the rook The 
Journal also contains a second pape: by Mr Dan Pidgeon on 
the Evolution of Agricultural Implements A suggestive paper 
by Mi William E Bear on Desirable Agricultural Experiments 
advocates extensive expertments to test the economy of nitro- 
genous manunng by means of leguminous crops Other papers 
in this number are Contagious Footrot in Sheep, by Prof G 
T Brown, Variations of the Four-course System, by Gilbert 
Murray , and the Tial of Ploughs at Warwick, by F S 
Courtenay 





SOCIETIES AND ACADEMIES 


Oxford University Junior Scientific Club, May 27 — 
The biennial conversazione of the Club was held in the Univer- 
sity Museum, when an address inaugural to the recently founded 
** Robert Boyle lectures of the O UJ S C " was delivered by 
Prof Sm Henry W  Acland, Bart, KCB, FRS, on 
Robert Boyle, his life, work, and influence on science A very 
interesting series of exhibits was shown by tke various depart- 
ments of ¢he Museum and by the University Obseivatory, illus- 
trating recent progress in their particular branches of science 


* of special interest were the exhibits by the Rev F J Smith on 
shadow and objective spark photography, illustrated by pittures , 


of objects ın rapid motion, by Mr Cecil Carus Wilson, of 
natural and artificial musical nds , by the Un/tersity Observers, 
of a series of splendid photographs illustrating recent 1mprove- 
ments astronomical and spectrgl photography, by the 


3 “National TM&ephone Company, of telephome apparatus , by Dr 


Hunt, of preparations and cultivations illustrating. the methods 
ofgsolation*and identification. of bacteria ,*by Mr B V Dar- 

Shire, “of a series of lantern viewÉ in the Caucasus and uf the 
British E:&t Africa Company's teiritory, the slides for which 
were kindly lent by the*RoyaleGeographical Society The Club 
is much indebted to the Royal Society, the Pharmaceutical 
Society, the Right Hon the Eaileof Cork and Orrery, Prof 


* Wyndham R Dunstgn, Prof Odling® and other gentlemen for 


the loan"of oil paintings, engragings, and relics of Robert Boyle 
ang lys contemptsary men of scienc? m Oxford e 


. e e . 
june gu De Ponit Mg v Ram$tgn, in the chair — 
The follofigg papers Svege reos -Bhe sub salts of thealkalt 
metals, by Mr W BPullinger the action of stlicon-@tychidtide 
on benzeng, by Mr C H H Walker —Marriages tT cort 
sangunity byeMr H Anglin Whitelocke -pA new and improved 
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form of rotatory hypsometer, by Mr S A worn (Balliol). 
Mr C J Romenes was electtd an honorary member 5i 
the Club . 

June 14 —The President, Mr W Ramsden, in the charr — 
The following papers weie read —The action of 10d3ne*on a 
mixture of sulphites and thiosulphates, by eMr H A Colefax 
— On marine nets, by Mr W B.@Benlrame 


a 


EDINBURGH @ e 


Royal Society, June 20 —Dr Traquair gxhibited some 1e- 
mains of animals occurring ın volcani guff at Teneriffe —Dr 
Hunter Stewart read a paper on the variations en the amount of 
caibonic acid gas in the ground ajr —Dr Buchan discussed the 
diurnal variations of barometric readings in the polar regions 
during summer From observations made in the summer of 
1876 and the two succeeding summers, in the central part of the 
North Atlantic, between 62° and 80° north latitude, he showed ‘ 
that only one maximum and one minimum occur during the 
day Observations made by the Challeng® staff in high 
antarctic latitudes during summer give the same result A single 
maximum and,a single minimum are also found im the interior 
parts of the polar continents, but these occur at different timegof 
the day from the ocean maximum and minimum — Superposi- 
tion of the two sets of variations gives a variation like that 
ordinarily observed 


July4 —The Hon Lord Maclaren, Vice-President, in the. 
char —Dr A W Hughes read a paper on the rotat8ry move- 
ments of the human vertebral column Among other results he 
points out that while the lumbar vertebrae cannot rotate much * 
about a vertical axis, the dorsal vertebrae are capable of con- 
siderable rotation—the total rotation of this part of the vertebral 
column being 45^ or more—and the cervical vertebra are still « 
more free—the total amount being at least 90" —Mr Ra 
Kidston discyssed the genus Legedophlozos, Sternb —Prof C 
G Knott and Mr A Shand commugicated some further notes 
on the volume effects of magnetization Five iron tubes, with * 
bores varying from 160 to 35 mm diameter, but otherwise 
identical in form and substance, were subjected to a series of 
magnetizing forces In low fields the thinner-walled tubes ex- 
perienced the greater dilatations of mternal volume, but in 
high fields the narrower bored tubes showed much the greater 
dilatations For example, in field 1400 the dilatations of the 
tubes in order, beginning with the one of widest bore and 
th.nnest wall, were +4, £-3, —20, —53, and ~129—egch 
being multiplied by 10-7 With the two tubes of widest bore, 
the change of volume had reached its limit at this high field, the 
substance being practically saturated , but with the tubes of 
narrowest bore there was nogvidence of a limit being reached, the 
mner most layers ofiron beingevidently far from practicalsaturation 
Some interesting illustrations f magnetic after-effect were also 
described —Dr A B Griffiths submitted a paper on the blood 
of the invertebrata —Prof Tait communigated fhe second part 
of a paper on the laws of motign If we assume the principles 
of inertia of matter and conservation ofenergydthe energy of a 
self-contained system consisting of the kinetic energy fall its 


! parts supposed to be moving with the speed of its centre of 


inertia, the kinetic energy of rel&tive motion of its parts, and the 


! potential energy of its parts), the fact that we cannot attach any 


[ 








eresistance of arresto their motion 


definite meaning to the principle of conservation, except when 
the majion of the system 1s Galilei-wise, leads at once to the 
firet and third laws of motion, since the centre of inertia moves 
uniforgalf in a straight Ihe , and the second law becomes merely 
a €lefinition of the word **foice " as used in the first law, and as 
used instéad of '' action ” and * reaction" in one interpretation 
of the third . 

e e . P 

ARIS 
* Acgdefhy of Sciencfs, July 4 —M d’abbadie in the chair — 
On lecal disturbances produced underneath a heavy load um- 
formly distributed along a straight lme normal to the two edges, 
onthe upper surface of a rectangular beam experimental Yerifi- 
canonseby"M .J Boussinesq —Resemblances m the march of 
évolution on the old continent andethesnew, by M Albert 
Gaudry —Ewperimental researches on falling bodies and the 
experiments performed at the 
Eiffel Tower, by MM L *Cailletet and E Colardeau Metallic 
spheres were let fall from the second platform of the Eiffel 
T . m 


l ( 
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Tower, and their exact time of describing certain distances was 
qeasured to a*hundredth of a second by means of an electric 
chronograph The bodyewa§ fixed to a verf light thread wound 
round a set of inverted cones, each of which held 20m of thread 

The latter passed from one cone to angther through two fine 
springe in contact, Which contact was broken by the string 
pulling through, thus producing a mark on tlfe chronograph 

The retardation produted Ul the string was mdependently de- 
termined and found to be less than o oor percent. The follow- 
ing laws, were verified that the resistance of the air is 
proportional to the area of the resisting surface, and that it 1s 
independent of the form of the surface That it 1s also pro 

portional to the squat of the velocity was not found to be 
strictly true, sifice the resistance increasedgrather more rapidly 

The amount of fall after whieh the velocity of the weights em- 
ployed became uniform ranged from 6om. to room — Contribu- 
tion to the study of the function of camphowc acid, by M A 

Haller —A new contribution to the history of morbid associa- 
tions, anthrax and paludism, by M Verneuil — Fixation of 
ammoniacal nitrogen on straw, by M de Vogué —On the 
nature of the rotation. of the knife-edge of a pendulum on its 
plane of suspension, by M G Defforges, This rotation is not 
a simple rolling, as was assumed by Euler and, Laplace, but 1s 
c@mpounde@ with a sliding motion, whose existence can be 
proved by means of interference fringes — The sliding is pro- 
portional to the amplitude and up to six orseven kgr to the 
weight —-On the influence of the place of the external ther- 
mometer 1n observations of zenith distances, by M. Périgaud 

In calculating the error due to refraction by Arago's method, 
the density of the layer of air m the neighbourhood of the 
objective 1s measured by a thermometer placed outside the 
room, near the north side of the observatory It was sought to 
fulfil the conditions of the problem more rigidly by suspending a 
thermometer quite close to the objective The zenith-distances, 
calculated on the basis of its mdications, showed a difference of 
o 2 too 8 from those obtained by Arago’s method, which made 
the zentth distances too large, The writer’s method has been 
adopted at the great traneit-instrument of the Paris Observatory 

—On the primary forms of linear differential equations of the 
second order, by M. Ludwig Schlesinger —On the precise 
determination ofthe critical density, by M E Mathias This 
determination 1s aided by the law of the rectilingal diameter, 
according to which in the curve of temperatures and densities 
the locus of the midpoints of the chords parallel to the axis of 
the ordinates is a straight lne This law, recently confirmed by 
Young's experiments, implies that the critical density 1s equal to 
the ordinate of the diameter whigh corresponds to the critical 
temperature. Calculated according to this law, the critical 
densitiesgof methyl, ethyl, and propyl alcohol are found to be 
the same —Influence of the mass of the liqud in the 
phenomena of heating, by W, A eWitz —Measurement of the 
dielectric constant by electromgemetic oscillations, by M. A 

Pérot By the method describéd, the constant K was dejer- 
mined for glass, and found to range from 2 71 if charged for 
726 x 107l?sec to § 727 1f charged for 453 7 x 107? sec —On 
the composition of water and Gay-Lussac's laV of volumes, by 
M A Leduc ©The wfiter's researches on the densities of gases 
have lêd him to adopt the value 23 24 for the percentage of 
oxygen in the air The density of oxygen was determined by a 
modification of Dumas’s process, in which the hydrogen was 
absorbed by finely-laminated electrolytic copper The atomic 
weight deduced wa 15 88, while ethegmean of the best values 
for the density is 15 90 This shows that Ggy-Lussac law, of 
volumes 1s only approximate —On the nitrogen sak of platirfüm, 
by M M Vézes —Researches on the*sodic pyrogallbla by M 

de Forcrand —On acetono-resorcine, by M H. Causs®@— 
Utilization of roasted iron pyrites for the manufactüre of iron 
salis, by MM A andP Busine *-On the alterati&ng of ferru- 
ginous waters, by M F. Parmentier —Reproduction of pure 
potassic nephelme, by M André Dubom —On the passage of 
dissolved substances &hrough mineral fiers and, capwlary tubes, 
by M C Chabrie —On hæmocyanıne, by M Léon Fragéncq 

-—On the physiolofical determinism in the metamorphosis of 
the"hlk-worm, by M E Bataillon —Ota new Temnocephala, 
a parasite of Astacoides magagascariensis, by A Yayssiére 

-Eaithworms and tberculosis, by MM Lortet and Despeignes 

Proving that worms can bring the bacillus to the surface, pre- 
serving all its virulent properties —On tte Californian disease, 
a disease of the vine caused by Plasmodtophora caffor nica, bÌ 
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MM P Viala and C Sanvageau —An essay on vegetable 
statics, by M Augustin Letelier —On the cavern called the 
Creux de Souc: (Puy-de-Dome), by MM E, Martel, A Dele- | 
becque, and G Gaupillat —On the lakes of the central plateau 
gi France, by MM A Delebecque and E Ritter 


e . 
BERLIN. 


Physical Society, June 3 —Prof Schwalbe, President, in 
the chair —Dr Gross conunuec his remarks on the subject of 
entropy —Dr Wien gave an account of experiments on the 
measurement of high temperatures, made in conjunction with 
Dr Holborn, with a. view to testing Le Chateyers platinum 
and rhodium thermo-elements They were first compared with 
an air-thermometer. The latter consisted of a glazed porcelain 
tube containing slightly rarefied air, the temperature being 
recorded by a manometer e thermo-element was introduced 
into the cavity of the air-thermometer, and the readings of the 
respective instruments were compared between ~ 80" and + 
1500° Below 500° the thermo element was not very sensitive, 
and is hence of use only for high temperatmes Alloys of 
platinum with 9, 10, 11, 20 and 40 per cent. of rhodium were 
tried It was foind that the E M F. increased with the in- 
creased percentage of rhodium, but that the most suitable alloy 
was that containing IO per cent, of rhodium as recommended by 
Le Chateher The above experiments necessitated the determi- 
nation of the co-efficient of linear expansion of Berlin porcelain, 
This was found to be oofoo4 In some final experiments the 
melting pomt of cold was determined to be 1073" and 10677, of 
silver 972° and 968°, and of copper 1082". 


June 17 —Prof Kundt, President, in the chair —Prof Vogel 
exhibited a remarkably fine series of coloured prints of oi 
paintings, &c, prepared in accordance with his method by 
Messrs Vogel and Ulrich The method consists in first taking 
ared, a yellow, and a blue negative of the object on plates 
specially sensitized for colours The three negatives are then 
printed on to one and the same paper by means of comple- 
mentarily coloured rollers or stones In order to obtain the 
colours exactly complementary to those of the negatives, the 
colours used for printing were either the coloured sensitizers 
themselves or some substance whose equivalence to these had 
been determined spectroscopically The application of the 
physical principles involved in the above yielded an approxi- 
mate reproduction of the natural colours which was surprisingly 
complete, and will become more so as more and more coloured 
substances are discovered suitable as sensitizers — Prof. Koenig 
described his new spectrophotometer Its chief improvement 
consists in the introduction of Lummer and Brodhun’s glass- 
cube, whch is, however, so modified as to admit of the measure- 
ment of the relative intensities of the parallel rays falling into it 


Physiological Society, June 24 —Prof du Bois Raymond, 
President, in the chair —Prof Kossel commynicated the results 
of some experiments made by Dr Monti on the absorption of 
oxygen by the tissues after death, using for this purpose their 
reducing action on photographic plates The stiprarenals, 
spleen, and thymus reduced most actively, while brain-, 
subatances produced but little effect Dr Luihenfeld had m- 
vestigated the distribution of phosphorus in various tissues by 
means of m.cro-hemical reactions with ammonium molybdate 
and pyrogallol. The presence of ghosphorus was usually 
strongly marked in the nuclei as compared with gine cell- 
substance, except 1n theecase of the cerebral ganglia, in which 
the reverse was frequently obser?ed Prof Gad drew attention 
to a phenomenon, brought to his notigg by Prof Jtten, which 
may be observed duringenormal human respiration, and. comsts 
in the downward passage of an obvious wave over the wall of 
the@thorax at each insprragon aud thes upward Passage of a 
similar wave at each expiration 


. . 
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RoyalgAcademy of eScidhces, June a —Prof van der 
Waals in the chair —Prof T Forster S eid (1) Qn the a@tion 
of heat upon tubegftlous måter, * Accoréingto former investi- 
gatigns by *' pasteurizing (7 ee V arming liquids to a éefnperature 
of So to Be? C for a short time and “tooling themSimmediately), 
leactéfia of Asiatic cholera and tfphoid-fever are Ked at about 


et "P - i .* Sedet " 


* eagar-plate 
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60° From ahygienic point of view it 1s of still more importance 
to discover what ys the lowest temperature at which the bacilli 
of tuberculosis are destroyed — It 1s established that tuberculosis 
1s produced by the consumption of milk secreted by tuberculoys 
cows Meat also, coming from tuberculous cattle, sometimes 
contains infectious matter By boiling heat, indeed, the bacilli 
of tuberculosis are killed But if meat ıs prepared in the usual 
manner, even small pieces of it are not warmed thoroughly at 
100°C , milk, on the other hand changes in taste if poiled, so 
that most people do not like boiled milk By a series of experi- 
ments, recently made, Prof Forster has settled that the bacilli 
of tuberculosis are destroyed by a temperature of 60° C acting 
during one lur, and by the action during six hours of a tem- 
perature of 55°C Hügher temperatures than 60°, for instance, 
80, 90 or 95° C, destroy the infections matter in milk from 
tuberculous cows, if they acteduiing zez minutes, ‘‘pas- 
teurizing,” however, at 80° during ove minute does not hurt the 
bacilli of tuberculosis (2) On the development of bacteria at 
a temperature of melting ice He had formerly demonstrated 
cultrvations of bacteria, which produce hght of phospho- 
rescence The same kind of bacteria are also able to develop 
and to muluply at a temperature of o? C He found that 
bacteria which have this peculiar quality, so interesting from a 
biological point of view, not only live in the sea, but are met 
with in brackish and fresh water, upon victuals, manures, etc , 
etc This agrees with the fact that victuals, kept for some days 
in an ice chamber, gradually assume, a disagreeable smell and 
taste, and that meat can be preserved from putrefaction for 
days but not for weeks If foods aie to be preserved at a low 
temperature for a long time, beside cold a second agent 1s 
necessary—dryness In the cooling rooms of the most modern 
establishments (slaughterhouses, stores, etc, etc) no use is 
made of 1ce, which after melting moistens the atmosphere and 
the objects in the ice-chambeis, but arrangements are made by 
which the atmosphere 1s cooled to a low temperature and at 
the same time kept perfectly dry —M. Beyerinck spoke of the 
culture of organisms of mitrification on agar-agar and on gelatine 
First it was stated, in accordance with the discovery of War- 
ington and Winogradsky, that nitrification consists in two 
processess—the formation of nitrous acid fram the ammonsalt 
by a specific bacterium and the oxidation of the nitrite into 
nitrate by another and independent species of bacterium 
Secondly, that both these processes occur only when soluble 
organic matter 1s reduced to a minimum such as has been proved 
by the classic researches of Winogradsky and the Franklands 
Even o1 per cent of calcium acetate retards nitrification 
strongly Thirdly, ıt was found that oiganic matter in the 
solid state does not 1n the least interrupt or retard nitrification 
Therefore an attempt was made—and successfully—tg cultivate 
the nitrous and nitric bacteria on agar-agar, fully extracted with 
distilled water and afterwaids boiled with the morganic salts 
needed for nitrification If with these salts some pure pre- 
cipitated carbor&te of lime was added to the agar it was 
possible to obtain f “chalk agar-plate," whereon the nitrous 
bacteria ,of the soil, after their growth into colonies, could 
directly he numbered For this purpose the chalk-agar is 
poured into a glass-box, and some soil suspended in sterilised 
water brought on the surface of the sohdified plate — 9After 
three to four weeks the colonies become visible as the centies of 
clear, transparent, perfectly circular diffusion figures, formed 
by the solution of the (irbonate of lime in the nitrous acid, the 
very seluble calcium-nitrite diffusing in all directions in the 
In this way it was found*for example, that out of 
ca 10 millogrammes soil taken fiom under a sod of white 
es inex garden æ Delft, thirty colonies of the nitrous 
cteru.m could be cultivated Phe Species 1s the same aw that 
describedgas the European formyby Winogradsky, growing, as 
® 
well as zooglcea, quifesfree, and possessing the form of a Small, 
moveable mikrokok with one cilium *Gelatine, prepared with 
the same pgeeautions as the afar, can also be used, but therem 
the production of nitrous acil "seon “ceases The nitious 
bacteriém does not Siquefy the gelatine Though it does not 
grow or oxidize. whiu vuianic mater is present, gt does not 
IBe hese powers | y thys contact, as shown when brought anew 
. 
under aglequat® cowditions , Tffe nuric* pacterum. was also 
isolated? @n (ull) extrawed_agar,éo wfech o I percent potassium- 
nitrite®and’ some phosphate was addid The eo onie® are 
very shall and coloured h&ht yellow They consi t SF wea 
small non-tgovi: g mikrohoks or short elhpsoidg They lose 
their po@er of orazing nitrges by the contact of solulye 
~ 
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organic matter, without thereby losing their pow er of growth. 
The nitric bacterrim does not oxidife ammonsalts It 1s also 
without action on potassium rhodanate and hydrochlonc- 
hydroxylamine It therefore does not seem to produce free 
acid such as the nitrous bacterrum A”simple methodefor the 
formation of sterile plates of silica, with and without carbonate, 


was also descnb€d Many preparXtion$ were demonstrated, 
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“DR MIVART'S ESSAYS 

Essags and Criss By St George Mivart, FR S 

(London Osgood, M’Ilvaine, and Co, 1892 ) 
pD? MIVART "ha$ colfected ın two poetly volumes a 

number of essays and critical reviews which he has 

from time fo time contributed to current monthly or quarterly 
literature The ground covered is tolerably extensive, 
from “ Jacobinism ” end “The French Revolution” to 
* Weismann's Theories” and “ Emer on Growth and 
Inheritance ,” from “Austrian Monasteries” and “The 
Greyfriars ” to “ Herbert Spencer” and * Mermann Lotze” 
We have read the whole, or almost the whole, with interest, 
and not without admiration of the author's wide know- 
ledge, his earnést purpose, and his power of clear exposi- 
tion Here, however, we are chiefly concerned with those 
esgays which deal with scientific problems They are well 
worthy of reperusalin their present collected form, and 
that chiefly because Dr Mivart holds definite and ın some 
respects peculiar views on evolution, because he has the 
advantage of some training 1n philosophy, because he 1s a 
learned ánd acute critic, and because hehas pre-eminently 
the courage of his convictions 

Itis scarcely necessary to remind the readers of NATURE 
that Dr Mivart 1s one of those who hold that natural 
selection has played a quite subordinate part in the evolu- 
tion of organisms He believes that the concurrence of 
certain external exciting causes acts in such & manner on 
internal predisposing tendencies as to determine by direct 
modification the evolution of new specific forms Further- 
more he affirms that, beyond the domains of merely 
physical science (which, though much, 1s not tverything), 
reason demands a non-mechanical conception—namely, 
the conception of an immanent active principle or soul 
in, everything which hves And he contends that be- 
tween the self-conscious reason of man and the mere | 
sensuous feeling of the higher brutes, there is a great ' 
and impassable gulf fixed These are among the more 
important positions which the'author of these “ Essays 
and Criticisms ” assumes in the field of biological specula- | 
tion And to these may, perhaps, be added his condemna- | 
tion of the doctrine of the relativity of knowledge, and | 
his belief in gommom-sense realism, apparently on the | 
assumption that the external reality of the objective world | 
(as opposed to its 2Zenomegal existence) 1s directly ap- | 
prehended by the intellect, though it cannot be reached | 
through sensuous@eeling "n 

On all these matters Dr Mivart has mgich thats inter- 
esting*to say, and says it in angnterestinf mgnner* It 
would manifestly be impossible here to discuss s8 wige a 
range of problems We therefore propose toselect one 
matter—that of the relation of human reason*ta, brute 1n- 
telligence—on which to offer a few 1emarks . 

In the essay engtled “ A Limit tg Evolution the author 
seeks to establish the impossibility of mental evolfition as 
apphed to man He insists, and nghtly insists, that the 
great difference between man and the loweranimals lies 
not in his bodily byt in his mental constgtutiofl , and he 
contends, again in our opinion with perfegt justice, that 
im order to examine this question we must begin by 








i 


looking a httle carefully into our owf minds, and by 
examining ou: own acts and mental nature, As the result 
of this examination he finds that our psychical operati8ns 
fall into two classes , on the one hand, there are feeling 
(sensitivity), imagination and sensuous mémory, sensuous 
emotion, sense-perception, and sensuous inference , on 
the other hand. there are intellectual perception, ideation 
and conception, abstracf ideas, and moral and esthetic 
concepts ‘The contrast, the difference of 4zd," he 
says, “which exists between this zafellectual conception 
and the various forms of /ee/ezg 1s very great” We thus 
possess a dual psychical nature, on the one side sensuous, 
on the other side intellectual The sense-pesceptions of 
the one and the abstract ideas of the other “ belong to 
utterly different categories, and a nature which has this 
power of abstraction 1s separated from any nature which 
has zo£ that power, by a gulf which 1s an impassable 
limit to evolution, because feeling and intellect are both 
thus different in nature, and progress and develop along 
different and more or less Civerging roads” But the 
psychical powers of brutes are limited to sense-perception, 
and give no evidence of the possession of the higher 
faculty of ideation and conception Therefore the 
passage from tne so-galled mind of the brute to the 
conceptual mind of man is not only impossible but 
mconceivable 

Such in brief 15 Dr Mivarts line of argument Now, 
we hold that the distinction between the higher self- 
conscious, reflective, and conceptual powers of man, 
and his lower sensuous, non-reflective, and perceptual 
mental activities 1s a valid and valuable one, and one 
which 1s too often lost sight of And we hold, further, 
that our author is right, ın the main if no: entirely, in 
denying to brutes the higher powers of conceptual 
thought Again, we agree with Dr Mivaxt in regarding 
the progress and development of sense-perception and 
abstract thought as more or less divergent Where we 
part company with him 1s in the assumption, for such it 
appears to us, that these divergent lines of development 
cannot have a common origin In all that he has 
written on the subject we fail to find any adequate justi- 
fication for this dogmatic assertion so often and so con- 
fidently reiterated The distinction between mere sense- 
perception and teflective tnought is frequently drawn 
with admirable lucidity and clearness, but the impossi- 
bility of their having a common psychical rook ıs merely 
asserted with a few rhetorical flourishes We venture 
to Question the assertion Dr Mavart ıs not, be it noted, 
content to assume the modest but perfectly legitimate 
scientific position that no fne has yet succeeded in 
showing the early stages of the divergence, the tentative 
beginnings of the refféctive process, the gradyal focussing 
of the mental eye upon the processes of consciousness 
Heg does not take hig stand on a“ not prov&h,” Vu. a 
somewhat dogmatic “ impossible "—not merely an “ 
possible” to this or that orgthe other factor in evolution 
from the nature of the factor, but broadly and generally 


an Impossible that 1325 worthy of a big inatral letter as B 


the Unknowable itself! . e 

We cannot take leave of ‘Dr Mavart'gvolumes without 
agam calling aWentioneto the face that they arë ftil of 
matter interesfing 49 thg*studegt of evolyfion His 
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we have ourselvdS been led, though there are not a few 
matters on wkich we have the pleasure of agreeing with 
hifn, his psychological and philosophical views are not 
in all respects those which we have reached, though 
here again we*are on many not unimportant questions 
on his side, but we believe him to be an honest agd 
fearless inquirer after that Truth which stands on the 
tul€&page of a work to which, Perhaps, for some of out 
readers, these volumes of essays may form a suitable 
introduction C ILM 





PHYSICAL OPTICS 


A Treatise on Physical Optus By A B Basset, 
MA, FRS (Cambridge Deighton, Bell, and Co, 
1892 ) 

A NEW treatise on the higher branches of physical 
4 optics must be welcome to all who are interested 
in the subject Mr Basset explains iu the preface the 
scope and aim of his book, and it 15 needless to say that 
he performs the task he has set himself with ability 
and success If, nevertheless, we close the book with a 
feeling of disappointment, it 1s because we could have 
wished that the author had been more ambitious, and 
attempted to give us a little more than a compilation 
of the standard papers on the subject There is one 
sentence ın the preface which, though it evidently does 
not express what the author meant to say, yet inay serve 
as a peg whereon to hang the only criticism wach can 
fairly be raised against Mr Basset's treatmert of his 
subject  * I have a profound distrust,” says the author, 
* of vague and obscure arguments based upon general 
reasoning instead of upon rigorous mathematical 
analysis” Now, if we are to have vague and obscure 
arguments, ıt does not seem to matter much whether 
they are founded upon general reasoning or upon 
mathematical analysis, however rigorous that may be 
In a subject which is in a state of growth, ıt may be 
possible to hide, but ıt ıs impossible to avoid, all obscurity 
and vagueness , and original work ever consists in the 
attempt to overcome such obscurities By purposely 
excluding everything that is vague from a physical 
treatise, we destroy all possibility of making the work 
useful in stimulating further research There are two 
ways of, dealing “with difficulties we may try to 
overcome them, or we may run away fromthem Mr 


"Basset chooses the latter course, and though seme 


of ùs might have wished him to be a little more 
venturesome, we gratefull@accept what hé has given us, 
and the above remarks only apply to certain parts of the 
Book ‘After an introductory chapter, Mr Basset treats 
of the interference of light He follows the time-Eonoured 
cuggom of king Fresfhel's mirrors and the biprism asthe 
plest case of interference 
observed Bre seriously modifis, however, by so-called 
diffraction effects, and we might perhaps have expected a 
book of this Kind to have entered a lattle more fully into 
Thatethe author avoids all reference to 
experimental details 1s $ diStinct advantage, and 
renflefs hia book more lueid apd valuable for reference 
It is mwÉh to be ished’ the sythors plan could be 
more generdtly followed? and that all lengthy disqissións | 
e 
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of instrumental details could be* kept out of theoretica] 
treatises, and relegated to separate books 

The diffraction of light is fully discussed in chapters 
iv,v,and xui* Mr Basset has followed safe guides in 
the treatment of his subject, and it 1s perhaps this part of 
the book which wif be specially veluable to the, téacher 
and student . 

It is well «hat the phenofhenz of double refraction 
should be first approached without more allusion to the 
difficult subject of the constitutidn of the ether than is 
absolutely necessary, and this 1s perhapsymost easily done 
by following, as Mr Basset does? the histoiical method, 
and starting from Fresnel’s deductions 

The colours of crystalline plates are, of course, treated 
in an importamt chapter, and it is worthy of note that 
Mr Basset does not introduce the somewhat misleading 
distinction between the effects produced by parallel 
and by convergent or divergent beams® In the usual 
polariscopes a number of parallel beams pass through 
the crystalline plate in different directiqns If jhe 
optical arrangement between the plate and the eye is 
such that these various beams enter the eye, we get the 
phenomena which are often called interference effects in 
divergent light, while if those beams only which make. 
a small angle with each other are allowed to*pass the 
pupil, we get the uniform tint described as the effect of , 
parallel hght Both kinds of effects might also be pro- 
duced if instead of parallel beams we had a number of 
pencils diverging from points in a plane close to the* 
crystalline plate In either case the eye 1s supposed to* 
focus for a& infinite distance, and the different appear- 
ance 1s only one of degree, depending on the extent of* 
the angle between the different rays passing through the 
crystal and into the eye 

Mr Basset enters fully into the consequences of the 
various hypotheses which have been made as regards the 
differences of density or elasticity of the ether in different 
media The investigations referred to by him are, of course, 
of the utmost importancé, but ıt should have been pointed 
out that as regards application to optics ghey are 
wanting in reality We know enough now to be 
able to say that the medium does not behave like an 
elastic body, and 1n some form or other the electro-mag- 
netic theory must be considered asestablished It seems 
idle, therefore, to discuss whether the fy potfiesis of Green 
or of Neumann is most corftradicted by experiment It 
would have been perhaps worth while to bring ouf more 
clearly the fact that zo elastig theory of the ether has yet 
been found satisfactory, and that if the electro-magnetic 
theory had not come to, help us we should be in a 
very serious difficulty 

ft 1s true,*of course, that we are at present unable, and 
pipbaBly always shall remain unable, to discard the elastic 
theories,-because the study of transverse vibrations can 


The effects which are | only be satisfactorily carried out with the help of examples 


ih which we understand to some extent the mechanism 
ky which, the Sibratiqns are propagated But unless a 
write chooses to follow a purely historical treatment, it 
would seem to be more satisfactory to separate completely 
the mathematical study of vibrations from the subject 
o&optcf TrPated purely as elastic yibrations we may 
usefully disquiss what would happen at the boundary be- 
fween two medea hating different elasticities or densities, 
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and such a discussion, though independent of optics, 
would be certain to have important applications in it, be- 
cause its results would efteh still apply evhen translated 
into language of the electro-magnetic theory The mathe- 
matita] investigationgof vibrations nfight be made more 
clear and defimiteevhen it 1s freed from tho necessity of 
adapting itself to*experinfental verification 

Chapter xvi is a useful one, dealing with ‘‘theories 
based on the mutual feaction between ether and matter,” 
but we might hgve wished for a more satisfactory intro- 
duction to the elecer8-magnetic theory that 1s given in 
the last two chapters The way in whch the subject is 
approached may illustrate'some of the remarks made in 
the beginning of this review There 1&no doubt a very 
serious difficulty 1n explaining the fundamental notions 
underlying the theory, and Mr Basset, instead of making 
an attempt to*help the student over the difficulty, sud- 
denly plunges into a series of equations, referring us to 
Maxwell's pook for an explanation even of his symbols 

We have perhaps given an inadequate idea of the 
contents of Mr Basset's book, which no doubt lends 
itself to criticism from the physicist’s point of view, but 
which nevertheless fills a gap and possesses merits which 
will rerfder it of great value to the student of optics 

ARTHUR SCHUSTER 





THE APODIDE 


The Apodde a Morphological Study |, By H M 
„Bernard, MA Canteb (London Macmillan, 1892) 


HE title of this little book ıs misleading It is not a 
treatise on the Apodidz, but a statement of the 
author's speculations on the relations of the Bhyllopodous 
Crustacea and Branchiate Arachnida to the Chaetopod 
Worms The new observations recorded are few, and 
the most important, that as to the presumed herm- 
aphroditism of Apus cancriforaus, quite insufficiently set 
forth, qnd, so far as can be judged from the author's 
meagre statement, erroneous 
Mr Bernard appears to be eompletely misinformed as 
to current views on the re&etionships of Apus to other 
Crustacea, and of that group, through it, to the parapedi- 
ate worms e Apparently he addresses himself to a lay 
audience, and poseg to stfrt with, as tle discoverer of 
a new and unsuspected agreement between the lower 
Crustacea and the Chaetopoda This may serve to excite 
the interest of uninstructéd readers, but the zoologist 
knows that such pretensions are due either to defective 
acquaintance with the subyect*or fo a want of candour on 
Mr .Bernard’s part The argument’ by wich? Mr 
Bernard endeavours to support®his thesis ae,many of 
them, thosé which have been effectively used by his*pre- 
decessors in the same cause, others are gew and re- 
markable only for their arbitrary character, and the 
evidence which they give of the author's boldness in 
writing a book® on a morphólogical* problem Mr 
Bernard draws*attention to the absence of ddveloped 
articulations 1n the limbs of Apus* as giving them a re- 
semblance to the parapodia of Chetopod® eHe states 
that this absenfe “has already been pointed out’ by 
Lankester and others, but its true signjfidance does not 
seem to have been noticed” his 1s an incorrect. altue 
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sfon to my essays on the appendages and pervous system 
of Apus (Q. J Meer. Sez, 1881), and on Limulusean 
Arachnid (za ), which 1s the more to be regretted since 


they appear to have furmshed Mr Bernard with such of e 


hys theories as well as his facts as will bear examination 
At p 368, oc cii, my statement runs— 


* . 

“I have long been ofthe opinion which Prof Claus 
appears to hold, that the appendages of the Arthropoda 
are homologous (or, to use a more distinctive term, 
*homogenous") with the appendages of the Chetopoda, 
and on this account I consider it a proper step in classifi- 
cation to associate the Chaetopoda with the Arthropoda 
and Rotifera 1n one large phylum—the Appendiculata ? 


Yet Mr. Bernard comes forward to tell us that he now 
for the first time draws atténtion to the true significance 
of the absence of articulations in the limbs of Apus, 
although (as he admits) this condition was especially 
noted and very carefully described eleven years ago by 
me in the same essay in which the above paragraph as 
to the relationship of Arthropoda and Cheetopoda occurs 
This 15 a sample of Mr Bernard's method of claiming 
novelty for what he has to say when dealing with old 
materials Frequently he asserts in strong language 
novel propositions which are purely speculative and of 
the truth of which no evidence 1s adduced There 1s in 
no part of this little book any evidence that the author has 
made use of living or of well-preserved material, or has 
had any special opportunities of studying the genera and 
species of Apodidz , nor does it appear that he has any 
experience as a zoologist which might give some weight 
to his fanciful conceptions On the contrary, these crude 
speculations and dogmatic assertions are his first original 
contributions to zoological literature 1 regret to be 
obliged to say that in my opinion (which I am called 
upon to express candidly in these pages) “The Apodidze? 
is not a book which can be recommended either as a 
repository of fact or as a model of the method in which a 
morphological problem should be attacked 

E Ray LANKESTER 
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OUR BOOK SHELF. 


Anatomy, Physiology, Morphology, ang Development of 
the Blow-fly (Calliphora erythrocephala) Part III By 
B Thompson Lowne, FRCS,®LS (London R. 
H Porter, 1892) ° 


WE have before us another section of Mr Lowneés 
work, which has grown upon the author's hands, aad will 
form two volumes instead of the one originally intended 
Part 11 1s Occupied with tfe internal anatomy of the 
imago, embryonic development, histology, and the de- 
velopment of the mago On each of these hedtls a great, 
amount of information 19 supphed, and*the author's 
statements are illustrated by mgny figureg As to the 
puzzling question of the way in which the alim ry 
cgnal of the blow-fly 1s developed, Mr Lowne holds an 
opinion which ıs probaBly shared, With no second person 
What Voeltzkow and Graber take to be the proctodeum, 
and what Korschelt and Heider believe to*be the amniotic* 
cavity, Mr Lowne dlls archentergn He 1s content, ag 
he tells us in his preface, te await the verdict Æ posterity s 
on such conclusions as this We are éSntent to wagt too 
The subject 15 @oo diffacult efor fulle cogsidetatiof in this 
place, and ıt Would je unféir to gxpress a sting opinion 
fithoub ample discussion of the evgdence Ibis not un- 
fafe “we think, to characterize many of*Ms Lowne’s 
LÀ 
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morphological speculations as simple mistakes 
pare an insect-embryo and its membranes with a Lamell.- 
branch or an Ascidian in the extempore manner assumed 
* so lightly by Mi Lowne (p 244) is not creditable He 
tells us that he has no facts to guide him except the 
sımılauıty of the form and disposition of the parts An 
readgr who 1s not able to Judge for himself should be very 
much on his guard when our author mentions Vertebrates 
o Ascidians, or indeed any other animals outside the 
class of Insects 

Itis painful to speak with any disrespect of an author 
so laborious and so independent as Mr Lowne But 
these good quahties do not suffice to make a really good 
book Advice will probably be thrown away, but we will 
offer one hint in the most friendly way If Mı Lowne 
before going to press would get his sheets revised by any 
cautious and well-informed zoologist, he would be saved 


from making statements which seriously impair his work. 
LCM 


us Inhabitants and Surroundings 
With Orginal Illustrations 
(London Edward 


A Mendip Valley 
By Theodore Compton 
by Edward Theodore Compton 
Stanford, 1891 ) 


THIS 1s an enlarged and revised edition of the well- 
known “Winscombe Sketches,” and will be cordially 
welcomed by readers who can apfreciate the piesenta- 
tion of natural facts in a poetic spuit The author has 
spent the greater part of “ thirty-thiee years of rural 
life” in the valley about which he writes, and every 
aspect of ıt he knows and loves He tells much that is 
interesting, not only about the valley itself, but aboat 
the people who inhabit it, and about its archaeological 
remains, its wild beasts, past and present, its birds, fish, 
reptiles, butterflies, and flowers The style 1s simple and 
clear, and a certain charm 1s added to the writer’s de- 
scriptions by the quaint reflections with which many of 
them are associated An excellent chapter on the geo- 
logical history of the Mendips 18 contributed by Prof 
Lloyd Morgan The illustrations are daintily conceived 
and executed, and harmonize well with the general tone 
of the text 


Key to Elementary Dynamis By S L Loney, MA 
(Cambiidge University Press, 1892 ) 


THOSE who are using the author's Elementary Treatise, 
whethei they be teachers or students, will find thts key 
very useful The solutions to the examples are here 
worked out 1n full, so that even oneæwho ıs going through 
the subject by hirgself will learn. much 1n the nature of 
attacking problems by direct methods The author's 
treatise 15 now so widely used that this key will come as 
a great boch to many 





LETTERS TO THE EDITOR 


LJ 
[The Editor does not hold@himself responsible for opinions ex- 
Bresse by hts correspondents Nether can he undertake 
* eto return,pr to correspond, with Ye writers of, rejected 
manuscripts intended for this or any other part of NATURE, 
M noticews taken of anonymous communications J 
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e The Lightning Spectrum 


e 

DURING the brilliant display ®f ightnng on the evening of 
e June 28, I took the opportunity of making some observations of 
the spectrum *The way in which the spectrum varied was very 
e rémarkable, some of thegflashes giving apparently perfectly con- 
tinuous spettra, while others gavesa spectrum of bright lines, as 
already recorded by*#Xundt and others The continudhs spec- 
trum appeare$ to be $ssderated wath the dashes of longest 
duration, wiffch were accompanied by wery li9le thunder, and 
the bright ufe epectrum Swish the®more® instantaneoug flash®y 


e * Using a Liyemg direcf-vision spectroscope with a very a@eugate 


scale, I succeasied ın measuring the positions of six lines in the 
è 
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e 
green, all of which no doubt have been observed before, but 1n i 
two cases at least the fosions have not bgen previously 
measured The wave lengths of the lines observed were as 
follows—those determined by Voget, Schuster, and Colonel 
John Herschel, being added for comparison — 





es ets 
e 
| Schuster Vogel | Herschele Remarks 
— -n m -$ e 2 
(1) 5002 — 5002 ' soog | Brightest line 
(2) 5168 | tee — +; € | Ratheredim 
— 5182 5184 — — 
(3) 5350 —— 5334 5341. | fairly bright 
(4) 5430 a ia -—* | Rather dim 
(5) 5515 -— m il nem Fairly bright 
b 5592 — — — 
(6) 5675 | =, — —  Farly bnght 
| 


| | 


Other lines were seen both in the red and blue, but time did 
not permit any accurate determinations of their positions 

The lines (1) and (6) are undoubtedly the two brightest double 
lines of the air spectrum which occur im this region, but in the 
case of the otherelines the coincidences are not so degnite The 
proximity of the lme 5168 to the brightest carbon flutid 
(A 5165) would suggest that 1t has its origin in the carbonic acid 
gas, which 1s always present the atmosphere The remxining 
lines do not appear to coincide. with air lines, and their origins 
for the present are undetermined, A FOWLER 

Royal College of Sctence, South Kensington . 
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On the Line Spectra of the Elements 


Pror RUNGE has not improved the position hehas taken up 
by the new instance of a motion which he brings forward in last 
week's NATURE The instance he gave ia his preceding letter 
1$ a motion which, as I pointed out, could not take place within 
molecules Tif motion he now gives 15 one which cannot even 
exist anywherein nature It would require a supply of power 
(energy per unit of time) increasing aZ :nfintum The first 
instance he gave belongs to inapplicable kinematics, his new one 
to impossible dynamics Nether has anything to do with the 
Subject of my memoir 

He quotes the enunciation of a theorem from chapter iv 
of my paper, but does not quote the sentence introducing that 
theorem, which would have made it plain that the motions spoken 
of in it are molrons which can take place within molecules and 
which can produce an undulafion in the ether, not the motions 
of a mere mathematical exercise irrespective of whether they are 
real or ımagınary The introductory sentence (p 588) 18in the 
following words —** The motions of the electrons, the electric 
charges in the molecules, which are what excite the ethereal 
undulation, may be motions tha®are not confined to one plane 
Acc6rdingly to study them we must investigate what theorem 
corresponds to Fourter's theorem when the motion takes place 
along a line of double curvature” And then® follows the 
demonstiation and the enunciatiof quoteds by Pio, Runge In 
the foregoing words, 1n the introductory paragraphs of chapter 
iv of my memonr, and in other passages scattered up and down 
through that chapter, I made 1t abandantly clear, as I thought, 
that I was dealing throughout eA a real physical problem of 
nature, not engaging 1n mere mathematical egercises that travel 
into the infinite and imposible! I now see that I ought to have 
made mofe expljoittatements upon this point for readers who 
would Judge of each sentenge apart from its context 

Inordér that a motion, x —/ (7), may be susceptible of treat- 
ment by Fogrier's theorem, the following are contlitions that 
must be fulfilled — e 

L' The motion must be recurient, or capable of being ap- 
proxifhated to by recurrent motions 

>° The quantity represented by x must not become infimte 
The qfantity represénted by ¢ must nof retreat 

I have been familiar with these limitations since I was a 
student, more than forty years ago They are known to all st tee 
dents J thergfore thought it superfluous, and still think it 
ought to have beer superfluous, to staté them in my memoir I 
thought ıt also irrelevant, sence none of the @mutations could 
occur an the motfons I wes urvestigating , and I wished to shorten 
my memon by exfluding all urelevant matter Prof Range, 

owever, objets that I have hot treated of violations of the first 
e 
. 
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two of these conditions He has not yet said that I ought also 
to have discuseed the 1mpossible dynamics ın which the third 
€ondition would be violated e e 

This, howe@er, was not his original position He began (see 
hus original article, NATURE, April 28, p 607) by supposing 
that*& potion from which light emanated tannot, 1f non-periodic, 
be investigated by Kourier s theorem , and he stated that in con- 
sequence of this heecowld net understand the glecompositton of 
the motion of an electron within a molecule into a series of 
superposed elliptic mqfions In NATURE for May 12, p 29, 
and for Jine 9, p 126, I demonstrated in two different ways 
that his supposition was a mistake ‘Lhe other objection made 
in his onginal a®icle, eiz that ‘‘a plausible suggestion about 
the movement ef the molecules ought to explain more,” 1s also 
a mistake 
paper in his original article * Both these have been met And 
the issues he has since raised are, I again submit, not /egetemate 
criticism of a physical inquiry. To make them legitimate he 
would need to produce an mstance of a motion of the kind with 
which my paper deals (2 e a motion that can produce aspectum) 
and which at tlte same time 1s not amenable to the method of 
analysis given in. chapter iv, of my memoir This he cannot 
do, for there are no such motions In fact, the analysis effected 
hy the spe@roscope is zdentzcal with a part 5f that made by 
Fourier’s theorem when applied 1n the way that I there point 
out The spectroscope gives the periodic times in the different 
partials, the sum of the squares of their principal axes, and m 
some cases their forms , but it does not give the phases of the 
motions in them or the planes in which they he Prof Runge 
almost @dmits that ns critiersms do not succeed in impugning 
the value of my memoir as a contribution towards om know- 
ledge of nature, for im his last letter he says, ‘‘I do not say, 
therefore, that Prof Stoney's views on the cause of the hne- 
spectra are wrong" This 1s very ditlerent from what he said 
in April G JOHNSTONE STONEY 

9, Palmerston Park, Dublin, 
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“The Grammar of Science " 


May I, through your columns, point out to Prof Pearson 
what seems to me a serious ‘‘ antinomy,” to use his own phrase, 
in his ‘Grammar of Science” The foundation of the whole 
book is the proposition that since we cannot directly apprehend 
anything but sense-impressions, therefore the things we com- 
monly speak of as objective, or external to ourselves, and their 
variations, are nothing but groups of sense-impressions and 
sequences of such groups But Prof Pearson admits the exist- 
ence ofeother consciousnesses than his own, not only by im- 
plication in addiessing his book to them, but explicitly in many 
passages He says (p 59)  ''Another man's consciousness, 
however, can never, it 1s said, hee directly perceived by sense- 
1mpression , I can only zsfer its existence from the apparent 
similarity of our nervous systems, from observing the same 
hesitation in Bis case as in my own between sense-impression 
and exertion, and from the simelarity between fis activities and 
my oyn,” e e 

With respect to the aigument from the ‘‘simularity of our 
nervous systems," I may point out, ez passant, that however 
many other people's nervous "systems Prof Pearson may have 
dissected, he has certainly never dissected his own, and that 
therefore this argur@ent, which isesevgral times 1epeated in the 
book, is worthless, all Prof Pearson has togzo upon js the ex- 
ternal gimilanty of other people's bodies and monies té his 
own But he maintains that our bodies and their aétiyities are 
nothing but groups and sequences of sense impressions — (on- 
sequently, if other consciousnesses are similar to his‘own, some 
of his groups of sense-impressi8ns possess private gonscious- 
nesses, which themselves receive sense-impiessions, agang 
which, for example, are to be found Prof Pearsofi himself! 
Thus Prof Pearson consciousness cantains a,numper of parès, 
each of which contains, amongst other things, Prof Pearson 
and his consciousifess ! Of course ıt would be impossi®le thus 
toefute a consistent idealist, who maimtained that not only ex- 
ternal things but all other consciousnesses were unreal and 
existed only in his ynagynation , but to recogrme thé reality of 
other consciousnesses 1s to recognize the reality 9f the means by 
which we become aware of them, which, as,Prof Pearson ex- 
plicitly States, 15 the external aspecteof men s bedies LI 
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These are the two condemnations passed on my ' 
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It ıs not difficult to find the way out of this®difficulty It is 
that, though we do not zow, 2 e directly apprehend, anything 
about the external world but seise-impressions, yet 1n order to 
explain those impressions we frame the hypaheses of external, 
objective reality, and of the ‘‘ejective” reality of other con- 
seiousnesses, and since these hypotheses are successful in er- 
plaining most of our sense-1impressions, we have come to believe 
thattheyare true Indeed I cannot seriously doubt that*Prof 
Pearson himself believes 1n them as much as anyone else 
Only, if he were to acknowledge 1t explicitly, he would have to 
rewrite almost every page of ‘*The Grammar of Science ” 

Epwarp T DIXON 
12 Barkston Mansions, South Kensington, 


July 14 à 





PROF KARL PEARSON'S * Grammar" merits more Justice than 
it has received from “C G, K” It 1s a remarkable book 
which I have read with much interest He tells us (p. 15) that 
“ the unity of science consists alone in its method, not in us 
material," and therefore the method employed in tms work on 
science acquues a special interest, 

There are two points in respect to which his method seems 
to me to call for a few remarks—remaiks which cannot be un- 
welcome, since his motto is * La critique est la vie de la 
science ” 

The first point concerns his own position and that of certain 
persons he freely citticizes The Professor has scant patience 
with metaphysics, and says not a few hard things of those ure- 
some people the metaphyficians , and yet his own book is really 
4 metaphysical treatise and he turns out himself to be an un- 
conscious metaphysician walgré lez This fact can hardly sur- 
puse anyone who has mastered what is really the scientific 
ABC, butin the present mstance it 1s peculiarly amusing. 
For he, with great sazveté, ridicules Prof Tait for being m the 
very same case He ıs styled (p 296) “the unconscious meta- 
physician, who groups sense-1mpressions and supposes them to 
flow as properties from something beyond the sphere of percep- 
tion" , and we are further told that ‘‘the unconscious meta- 
physics of Prof Tait occur on nearly every page of his treat- 
ment of the fundamental concepts of physical science ” 

The second point which seems to require notice 1s the way in 
which his method plays **fast and loose " both with the system 
he upholds and the system he most opposes 

Heis an idealist of a kind Again and agam we are told 
that scientific laws are but descriptions of our feelings in. con- 
ceptual shorthand He speaks (p 129) of “the whole of 
or dered nature" being ‘seen as the product of one mind—the 
only mind with which we are acquainted," and he tells us plainly 
(p 130) that ‘‘the mnd is absolutely confined within its nerve- 
exchangg , beyond the walls of sense-impression it can logically 
infer nothing " It would be easy to multiply such quotations 

Now, of course the idealist can logically make use of ordinary 
language 1n describing cofexistences and successions between his 
feelings The Professor’s distinctions(p r1q)between ‘physical 
and metaphysical supersensuousness" have been duly noted, as 
also his disclaimer (p 57) of giving any teal explanation of the 
physical side of thought Nevertheless, none of thes8 considera- 
tions appear to me to justify his dogmatic mode of speaking of 
thnegs of which the senses can take no cognizance 

If he knows nothing but his own feelings, he cannot rtason- 
ably speak of heir mode of formation, or of the manner in 
which one group of feelings acts upo another Yet, referring 
to a sensory nerve, he writes (p. 51) ‘The wanner [the italics 
are mine] in which tha» nerve conveys its message 18, withopt 
doubt, physical,” and (p 81) “Beyond the brait terminals of 
the sensory nerws we cannot get", Stars aiegfor him but 
** groups of feelings,” and yet he writes about them as follws 
** Among the myriad Ee gi systems we see on a clear udit, 
th&e surely mus? be inyriadéplanets which have reafhed our own 
stage of development,eand teenf, or have teemed, with human 


life” (p 179) 


= * 
Speaking of wav& (pe$95) he tells us, ** The Wave forms for , 


us a group of sense-impressions ” Butethe wave ig for him; 
ztself a gypup of self 1mpigssioifs and so is M haere of proto- 
plasm evertheless he speaks (p 413) ofthe probability that 
long stages of dey@lopmen® prectded® itexigence and ‘of the 
miljions of years, with gemplg and vgrymg condijfas of teu- 
pérature, è needed ın order ‘‘to pasffrom ghe chemical suóstance 
wf Ife fo that complex struczureewhich may have® begn the fist 
* 


® dull yellowish brown on the upper side, with a zigzag black line 
» erunning down the whole length 
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stage of o.ganic Being ” He also declares (p 425) the belief that 
‘* the evolution of organic nature 1s at the basis of human history 
15 the zzswertang belief of the present writer ” 

My present obj&ct ıs not to object to any of these statements, 
but simply to call attention to the complete accord which exists 
between the Professou’s language and that of realism, or any ef 
the materialists whose sayings he sometimes deprecates, and to 
note the practical outcome of such téaching as that of his meta- 
physical ** Grammar ” 

Its Idealism is an Idealism of parade, to be brought out 
occasionally, above all to confound some rash or inexperienced 
advocate of Intellectualism and Common-sense — Butordinanly 
and habitually it most certainly is, as “C G K” affirms 
(NATURE, Jply 7, p 222) “distinctly materialistic” This 
teaching is an excellent example of that *' mtellectual thimble- 
rigging ”—I use the illustration as an apt one, but in no m- 
vidious sense—to which I have elsewhere (see On Truth, p 135) 
called attention in greater detail 

| 


In conclusion I would ask how Prof Pear-on’s metaphysical 
system can be necessary or even useful fo: the progress of 
scienre ? 

What does 1t matter for science, provided we are all agreed 
about those things whereof the senses can take cognizance, 
whether or not we are convinced that something extended exists 
objectively ? The Professor affirms (p 215) that the man of science 
t‘ refuses to project his conceptions, atom and ethei, into the real 
world of perceptions until he has perceived them there” We 
are then so far agreed We both welcome ether untts, prime 
atoms, chemical atoms, molecules,®molecular motion, ether 
rings, ether squnts, &c , as admirably useful working hypotheses, 
but not as things to be yet regarded as objective realities IfI am 
ight, the utility for science of much of the Grammar ts not easily 
to be recognized But it has a very distinct metaphysical utility 
fot the opponents of the system Prof Pearson favours, and will 
no doubt meet with grateful recognition at the hands of some of 
them Sr GEORGE MIVART 

Hurstcote, July 16 


A “Viper” Bite 


As cases of poisoning from the bite of venomous reptiles are 
happ.ly rare in this country, it may prove interesting to some 
of your readers if I relate my experience on this matter 

About a month ago I caught two snakes at Bickle.gh, near 
Plymouth, and whilst examining one ıt ‘‘ bit” or rather struck me 
on the lower part of the right thumb [imme tuately sacked the 
puncture (it could not be called a wound) which bled a little, and 
tied to make light of the matter A livid patch soon formed 
round the point, and the hand and arm commenced *o swell 
In a quaiter of an hour I was unable to hold anything, and 
almost ina fainting condition The first symptom (apart from 
the swelling) was a peculiar taste and a sensation of swelling in 
the teeth, then the tongue commence to swell and became so 
large that I could hardly move it, my eyes seemed ready to start 
from their sockets 

In half an hour a tefrible vomiting commenced, pieceded by 
excruciatidg pains in the stomach and heart, and continued with 
ethe pains altogether for nine hours, every drop of liquid being 
ejected almost as soon as swallowed, there was also vielent 
purging and complete suppression of urine 

There was practically no pggn in the aum, altagether the pain- 
ful symptoms lasted for aout nine hours 

I did ypt lose consciousness at anytime The arm continued 
te swell for tgo day-, and then it was nearly as largeas my leg 
After this the swelling subsided, but the arm did not yeturn to 
its noimal sige until twelge days after the acaident After the 
ap ioc dad gone I suffered very gucirom rheumatical paws, 
and in fact go so now, and the digestion was also very much 1m- 
paired The viper 1s*g male a Tatle more than two feet 18g, 
and about one inch in diameter at the lafgest part Colom, a 


Of the ifnder side it is nearly 
black exqgpt at head, Where it 1s pale yellow I have kept the 
reptile now for nagrly five weel®, amd although welj supplied 
witlesmgall frogs, Æ, it has not eaten anything, and seems as 
hvelyaseyer © ° ° >° p^ 

Cases 9i, this kind, evhere fhe suffgrer 1s able to record the 
symptome, befog rater unffsual, 1s my excuse for oceupying the 
space of Na fore . e 

Plymouth? e 
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THE EDINBURGH MEETING OF THE 
BRITISH ASSOCIATION è 
THE Associatfon has already met three times in Edut- 
buigh, in 1834, in 1850, and in 187? With the 
success of the 187% meeting fresh in the memorigs of 
many citizens, the Town Council and other public bodies 
have entered cordially into the |pcal arrangements foi the 
meeting Thé local committee formed some twelve 
months ago and its sub-committees have been actively 
at work, and everything is now prattically ready foi the 
reception of the Association 
The number of members of the agsoci&tion who have 
mdicated their intention of being present, and of new mem- 
bers who have already joined, gre such as to show that the 
meeting will be an exceptionally large one More than 
fifty distinguished foreigners have accepted the invitation 
of the local committee to attend the meeting 
Reception and Section Rooms —The reception rooms 
are in Parliament-square, adjacent to St Giles’ Cathedral 
andthe City Chambers The Parliament Hall, the various 
court rooms, the rooms of the Society of Advocates, and 
the new hibr&iy and hall of the Solicitors before ‘be 
Supreme Courts have been placed at the disposal of the 
committee, and have been so appropriated as to constitute 
an ideal suite of reception rooms, including secretaries'and 
treasurer’s offices, post,telegraph,and telephone office, ticket 
office, enquiry office, reading room, writing room, ladies’ 
boudoir, smoke room, and refreshment buffet Many of the 
rooms lend themselves to decoration,and the arrangements 
are as excellent in tasteasinconvemience The Section 
Rooms aie all in the University buildings, Sections 
A, E, F and G in the old buildings, and B, C, D and H 
in the new buildings 
minutes’ walk from one another, and about four from the 
reception r8oms The section, rooms are all well 
adapted foi the purposes of the meetings, and in coa- 
nection with each there ıs ample accommodation for 
committee meetings, while provision has been made for 
the occasiogal subdivision ot some of the sections In 
the new University buildings a room has been set apart 
for a temporary museum, in which objects of interest, 
which are brought under the notice of any of the sections, 
may be afterwards placed so as to be more easily 1nspected 
than 1s possible during thè meeting of the section It*is 
expected that this will prove a valued addition to the con- 
venience of the meeting = 
While light 1efreshmenjs may be had at the buffet in 
the 1eception rooms, the pyincipal luncheon room will be 
found in the Students’ Unidh Club, situated. between the 
new and old University buildings In the club there will 
also be a ladies’ room, smoking-room, billiawl-room, &c 
Lectures and Entertaznmemts —The programme for the 
evenings will follow the usual hn&s —O& Wednesday 
Sır Archibald Geilkie will assume the presidency and 
deliver an address, on "Thursday, the Lord Provost, 
Magistrates and Town Council invite members and 
Associates to a conversazione m the Museum of Science 
and Art, the Lord fP:0vost will receive and welcome 
guésts ® the,Cit On Friday, Prof Milnes Marshall will 
lecture, on “Pedigrees”, on Saturday, Prof Vernon 
Bogs will lecture to artizans on “The Photography of 
Flying Bullets”, on Monday. Prof Ewing will lecture 
on '* Magnetic Induction,” 8nd on Tuesday there will be 
avanversaztone m the Music Hall on the invitation of the 
local committee 
* Milyary bands will Play in the Prinées Street Gardens 
everyeafternoon during the meeting, and there will be 
organ recitals in the “Reid” music class-room After- 
noon enterfainments will be given by the Royal Scottish 
Geographical Society, the Rectór and Masters of the 
Edinburgh Academy, and by other$ © 
Arrangeménts have also been made to form parties to 
wisit Edinburgh Castle. Holyrood Palace, and Arthur's 
Seat, thest yisits will be in the afternoon ' 
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Excursions*—The committee have prepared a long list 
Among those for Saturday afternoon are 
geological excursions to North Berwick and Tantallon, 
Hills; a botanical excursion to 
Gullant ; a dredgjng excursion on the Firth of Forth ; 
and excursions to,such places of interest as the Land of 
Scott, the Fairfield Shipbuilding Works*and Glasgow, 
the Pumpherston Oil, Works, Dundee and the Firth of 
Tay, Stirling, Rosslyn, Dalmeny and the Forth Bridge, 
Newbattle Abbey, and Dalkeith Palace. 

On Thursday, ocqafion is taken to visit places of in- 
terest further field. St. Andrews, Dunkeld, Scone and 


Murthly (arboricultural) Croy (archzeological), Dobbs 
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Hospitality and  Lodgings.— Perhaps the greatest 
difficulty that the local committee has had to face has 
been the date fixed for the visit of the Association. 
August is Ze holiday month in Edinburgh, and under 
ordinary circumstancesgthe residential parts of the town 
are during that month entirely in the hands of the police. 








For many of the- citizens, indeed, holidays. are. possible 
only in August has therefore been matter of con- 
grat ) he committee dealing with thispart of the 
work to find that many people intend to remain in town 


during the meeting of the Association and that they have 
been informed of a large number of offers of hospitality 
having been sent to visitors. 

The hotel accommodation iff Edinburgh is consider- 
able, byt the strain upon it in August is great. The 
local committee have secured for members of the 
Association a considerable nungber of rooms in hotels, 
and these are being rapidly eallotted on application. 
Visitors who intend to live in hotels during the meeting 
will do well to make their arrangements early. 

With regaf& to lodgings, probably no town is so well 
off as Edinburgh, and fortunftely during August many of 
the best roomf are vacant, A register of lodgings has 
been opened at the local offices, and the secretaries are 
prepared to give assistance eto visitors desiring to secure 
apartments. A provisional list of hotels and lodgings has 
been prepared ams] may be had on application. The 
principal clubs have offered to adit visijing mengbers of 
the Asgociation as honorary members duringsthe fheetéhg, 
subject to such conditions as are rfquired by the*censtitu- 
tion of the club, . 

Publications.—' he programme of local arrahgements 
will contain a hotel map of Edinburgh, a large*segale map 
of central Edinburgh, including all the buildings, used fn 
connection with the meeting of the Association, and a 


. general map of Edinburgh and Lfith, onewhith all cfe 


ic works open to visitors are specially marked. 





. 
“She “ Excursions Handbook," published by the com- 


“mittee, gives details of the various transit argangements 





. and general sketches of the routes to betaken.® It algo 


ndicates the natfre “of the interest attached to each 





: excursion. The handbook will be illastraged by a special 


: map of the South of Scotland and by sectign maps on & 





'; Jarger scale showing details of excursions. 
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THE ORIGIN OF LAND ANIMALS: 
A BIOLOGICAL RESEARCH. 


HIS remarkable and very unequal work, many-sided 
and heterogeneous, is worthy of careful consider- 
ation. lt is not wanting in imagination, more or, less 
disciplined, and it is loded with information from the 
works of contemporary naturalists, now for the first time 
brought together in a single volume. One great merit it 
has of regarding plants and animals, not merely as forms 
of life, but as living forms : the machinery is exhibited to.’ 
us in motion. 

The title of the work scarcely conveys an aflequate idea 
of its comprehensiveness ; it might just as well have been 
styled * The Evolution of the Living World [for plants are 
not excluded from its univétsal purview], and the way it 
has been brought about." 

The leading idea appears to be that a change from 
marine to terrestrial habitat has taken place much earlier 
in the history of the higher forms of life than is generally 
supposed, that the land from the early beginnings of 
geologic time has been peopled both with animals and 
plants, and has, more than the sea, been the great arena 
of progressive change. At the outset, the shore, where 
sea and land and air all meet and commingle, was the 
birthplace of life, and fem it living forms have continually 
wandered in all directions—to the open ocean and the 
abyssal depths, to rivers, marshes, and dry land. From 
the Alga, which are almost the only marine plants, the 
vegetable kingdom was derived. That this is character- 
istically terrestrial is due to the fact that vegetable 
protoplasm is less adaptive than animal *“ Plants as 
land proprietors are the true conservatives ;" hence, once 
on land always on land. The terrestrial character of 
| plants offers a suggestive hint as to the place of develop- . 
ment of the greater part of the animal kingdom: it alse. 
has been on land, but with more. numerous offshoots to 
the sea. In térrestrial plants such as Myxomyce 
* the true Bathybius”—are the roots of the animal we 
or if this claim be not admitted, and to. Bacteria be | 
signed this place, a terrestrial origin remains unimpugned, 
since these organisms are predominantly inhabitants of . 
the land. 

The migration of marine animals may be direct, but 
more usually it is by successive stages, first through fresh 
water—#‘ the great highway to land.life "—then to damp 
places, and finally to the dry land itself, which, however, 
at the time of migratign may have been subjected to a 
damper and warmer climate than at present prevails. 
With change of medium progressive Tnodification has 
been associated, for existence in the air makes three 
great demands, on the organism, it must pretect itself 
against being dried up, acquire new modes of respiration, 
and more substantial organs of support. `; : 

Many animals, ennobled by their response to these 
demands, have returned to ico and exercise dominion 
over it, undergoing, of course, Tfsh modifications, par- 
ticularly of the respiratory organs; while others have 
retained possession Òf the wrrestrial domain, adaptit 
themselves to minor changes of habitatand climate. Thus 
far more groups of,land-animal are deriftd from a 
terrestrial ancestry than We imagine, and the ne&t-of- MP" 
of erders now characterigically marine are les frequently 
than we suppose to be found if the gea, but must be sought 
for on the land. The whale and sea-turtle, land crabs e 
and climbing fish,$so g? from being rare and* exceptional , 
cases, are instructive examples of great migratogy move- 
ments and associated amatorflical changee S A 

The hypothesis not only sppplies, a heedgd stim@lus, 
powerful enougheto account fgr the evélutin of tee organic 
w@itd, but at the sam time it explains the fytwity of our 
gearghein marine strata for copnecting4inks Dgtwen lead- 

1 “Die Entstehung der Landtiere : ein Biologischer Versweh." Von Dr. 


Heitrich Sinftoth, Privgt-docent an der Universitat, Leipä. 
02:4 Illustrations in the Text. (189@.) e 
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*. 
ing types of life, since the most critical steps in evolution 
have been taken on the land, and terrestrial fossils are of 
the rarest occurrence. 

In illustration we may select the author's treatment of 
the Arthropoda, which have their origin in some ancient 
Annelid, probably a marine Pelychete, and not an 
Oligochete, since no Arthropod possesses the red blood 
which the Oligochzta have acquired as an adaptation to 
land life. 

The absence of cilia and a thoroughgoing chitinization, 
which are the most striking peculiarity of the Arthropoda, 
are a direct gdaptation to land life ; the chitinous envelope 
furnishing on the one hand protection against desiccation, 
and on the other organs of support, whilst its extensive 
development necessarily involves the disappearance of 
cilia, and the development of fresh contrivances for 
respiration. 

Another important character common to the Arthropoda 
is the transverse striation of the muscle fibre; but trans- 
verse striation is generally admitted to be correlated with 
excessive functional activity, from which, according to the 
author, it results. Encase an animal in chitin, and its 
movements will, from the mechanical conditions of the 
case, be “acrobatic,”—to move at all it must move 
strenuously, by this excessive exercise transverse striation 
will develope in all the voluntary *muscles, and “by cor- 
relation ^ in those of the alimentary canal as well. So 
much is the author impressed by the cogency of this 
reasoning that he regards the striation of the musculature 
as a direct indication of the terrestrial origin of the 
animal possessing it, and ventures to apply this formula 
to Sagitta, the direct development of which he gives as an 


additional argument for its descent from some terrestrial 


species. 

The parapodia of the Annelida naturally gave rise to 
the appendages of the Arthropods, and it was while these 
were still short, scarcely-jointed stumps that the 
Trilobites branched off in one direction, converting all 
their parapodia into legs, and the Scorpions and 
Merostomes, which discarded their abdominal append- 
ages, in another. The Crustacea, retaining like the 
Trilobites all their appendages, branched off at about the 
same level, and their connection with the Arachnida is 
confirmed by Jaworowski’s recent observation of the 
exopodital and endopodital splitting of the appendages 
in Tarentula. A confirmation of the terrestrial*habitat 





2 Must b we tke 
“am 1.—Palipalp of an embryo of Zrochgka simgoriensis; en, endopodRe 
a > 4 is 
ec: exopodite ; t, hairs (ager Jaworowski). 
. e 


a er * 
of the primitive Crustacea is suggested by the fact that 


* the most arhaic existing fotmsare ye Branchiopoda, 


* which still live in frgsh-water andSalt marshes, can sur- 
vive dryi@g up, and indeed seem to require it for the pro- 
ductjon of sexuafeeggs. The remarkable diversfty of the 
respiratory @rgays ig tife Crustacea is mother important 
piece of idence, singe it pSipts ég théir having heen 
acquiredga$ secondgry a@aptations. . . 





comes to the shore for begetting, and lafs its eggs at 
the highest tide-fhark. dc 

No doubt the notion that the immediate Ancestors of 
Limulus were land aaimals will excite scorn in prejudjced 
minds ; but itis one that Balfour long ago suggestéd (the 
author does not seem to be awgre Qf this), led to it prob- 
ably by his rec@gnition of the close relationship between 
Limulus and the Arachnoids on the one hand, and the 
Arachnoids and Insects on the othér—the lattet connec- 
tion lately so much strengthened by Jaworowski’s remark- 
able discovery of rudimentary antee in Tarentula. In 
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| this direction may be looked for a reconciliation of the 
| vfews ef Lankester anf Lang. . 

Theemild surprise with which we leare that Trilobites 
and Crustacea were qriginally denizens of the land Mas 
scarcely giwen place to conviction, before we encounter the 
chapter 8n fists. We shall be prepgred to find that 
these can claim terrestrial ancestry too. The earliest 

| fossil vertebrates ofewhich we know anything are the 


Of Arachifoid forms, someentered the sea, proba®l? thes Placodermg ; these wereedwellers in the Old Red Sand- 
majority o®tje Merostomata and the Xiphqsura, but | stone lakes, and, as our author remarks, ** from fresh water 


Limulus stèl giyes evidence of gts origifial home, since ite| to the landais only a step,’ 


That the Plae s we 
F laegderms were 
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well able to t&ke this step is proved by the character of 
their pectoral limbs, whith, unlike thf fins of fish, are 
provided wifh a transverse joint in the middle—* an elbow 
joing ?: and this, while clearly helpful in walking, would not 

e well fitted for swimming. No doubt the animal was 
also a swimmer ;,th dorga! fin shows so much, but it was 
also a walker, travelling over hard, unevé&n ground; in- 
deed, to this habit is attributable the turning up of the 
tail-fin (!9, which forfied the third point of support. A 





Fic. 4. 


Fics. 2 to 4,—Embryos of Z'rochesa singoriensis. Fig. 2 on the 13th day. 
Figs. 3 and 4 on the rsth day; Fig 4, the anterior end segn en face. st, 
stomatodæum ; 47, frontal lobes ; o/, upper and s, lower lip? aż, antennae; 
tw, wall-like thickening of marginal groove ; gya, chelicerae ; £94, pedipalp: 
got, rst pair of limbs; ¢/ja-//ya, thoracic appendages (2nd to 4th pairs of 
imbs); @)a-aya, abdominal appendages; v, a deep constriction; en, rudi- 
ment of endopodite (after Jaworowski). 


drawing, subscribed “ original," representing Pterichthys 
“as itemight have moved," is so full of unconscious 
humour that we are tempted to reproduce it. From such 
amphibious primitive vertebrates the fish branched off in 
one direction and descended ¿9 the sea—the swimming- 
bladder represents the originallung ; in another direction 
proceeded the Stegocephala, the ancestors of reptiles, 
birds, and mdfnmals. Primarily the Vertebrgta are derived 
from Annelidy but the claim*put forward for the Placo- 





Fic. 5.—Preri. 


. 
hthys, as it might have moved. (Original.) 
e e . 


derms is more in darmony with Patten’s view, connecting 
thesn with the Arachnoids ; for the grave difficulties which 
beset this view, however, let Smith Woodward’s trenchant 
criticisms be considered. OMNE: . 
The main line of argument is followed into a number 
of collateral branches, all elaboratelyediscgissed. There 
is a powerful chapter on the strand fauna, 4n which are 
arrayed the ‘great host of marine animals, inclpding fishes, 
which temporaeily leave the sea tp breathe thewire This 
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is regarded as a fact of profound significance, indicating 
a general tendency of the strand fauna to come on shore. 
Recent investigations by Zacharias, Nusbaum, Chun, 
nd others are made good use of in discussing the distri- 
bution of fresh-water fauna. Aérial transport, particularly 
by birds, is accepted asqaccounting for most of the facts. 
The survival of the transported forms is insured by the 
chitinous investment either of the animals themselves or 
more usually of their eggs. It is pointed out that most 


pelagic fresh-water species are provided with means of 


attachment: such are the spines of pelagic species of 
Daphnia, the abdominal processes of Bythotrephus, and 
the singular antennz of Bosmina. Copepods which lay 
eggs which sink to the bottom are restricted in distribu- 
tion; those which carry ,them about in egg-sacs are 
world-wide. 

An attempt is made to prove that fresh water opposes 
some obstacle to the secretion of carbonate of lime ; and: 
though a comparison of the thickness of marine and 
fresh-water shells is far from bearing this out, yet some 
interesting results are elicited ; as, for instance, the 
suggestion that the chitinous bristles of the young of 
Paludina vivipara are probably the last traces of ori- 
ginally calcareous spines. 

In illustration of the various stages of land life, the 
Testacillidze are cited £ an interesting example of adap- 
tation to a terricolous existence. Daudebardia, one of the 
family, begins life as a form precisely like a /7ya/7za, but 
with growth passes through the successive stages shewn 
in the figure (fig. 6) till it becomes the worm-like adult. 

A good deal of space is naturally devoted to the sub- 
ject of encystment, which is regarded as a protection 
against desiccation. In the course of this discussion an 
earlier origin is attributed to the Heliozoa than to the 


ex» aoe 


Fi. 6.—Dandcbandia in different stagesof growth ; on the right, youngest 
on the left, oldest stages. The buccal mass B shaded. (Original) ý 


Radiolaria, since they do not possess the central capsule 
of the latter, which are consistently regarded as the 
marine descendants of an ancient fresh-water group 
related to Heliozoa. The suggestion is added that the 
withdraęal of plasma in the Radiolaria into the central 
capsule as a preliminary to spore formation is not really 
with a view to this everft, but a reminiscence of encyst- 
ment, which occurred in ancestral fresh-water forms. 
Bald suggestions such as this, and another which occurs 
in the work, to the effect that chlorophyll first acguired its 
fluorescence as the primzeval sky cleared of clouds and 
permitted an extension of the solar light towards the* 
violft end of the spectrum, should, from motives of 
prudence, have been omitted. A total dou/eversement of 
accepted views’on main lines cent is sufficient for a 
great work without the added irritation. of superfluous 
conjectures. Summegeand winter eggs belong fhore %~% 
less to the question of encystifient, and the aufhor regards 
winter eggs ase “an adaptationgto small gools, and 
threatened destruction by drying up.” 
statement that the chitindi shells of the eggs of pelagic 
Crustaceans were acquir€d ag a protection against de- 
siccation during theif aérial flight, might have been ex- 
pected:from an ulgra-Dgrwinian, but in añ author who 


wishes to explain evolftion by physigal causes, and not** s 
LI 


by chance, it is less gardonable. “An adaptftion to 
threatendftül drying up” is an expressieh which yala 
please the metaphyysiciaws, who hage lgtelyfbeen con- 
tendjng that an Effect jmay pfecede ys cause. "e 

She bibliography at the end ofthe work wil? he found 

ostfufeful, especially to Engtishmen, who wfil fmd in it 
a gyide toga great deal of interesting Germ@p "literature ; 
dut it is without form, andgthis to a great gxterft is true of 
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""veloped under the same conditions as the stars them- 
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«emeans of effecting this last step gn the reduction, as it 
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the work itself. There are citations to the number of 
423, and more, got numbered, yet, although we have a 
long discussion on the relationship of Limulus to Scorpion, 
Lankester’s work is not mentioned; with chapters or 
fresh-water faunas, no allusion to “ The Origin of Fresh- 
water Faunas,” by Sollas; W® Marshall, a German 
author, is set forward in the text as an authority on 
pelagic and coast faunas, and Moseley overlooked ; titles 
are sometimes given without place or date of publication, 
à defect which becomes serious when periodical literature 
is referred to without mention of volume. The illustra- 
tions are nfimerous and excellent. 

The author has produced a fresh and promising 
thought, but one cannot help regretting that he did not 
wait—like, say, Darwin—till if was full time for bringing 
forth. W. J. SOLLAS. 





THE PHOTOGRAPHIC MAP OF THE 
HEAVENS. 

(PHE first number of the second volume of papers 
published under the auspices of the Permanent 
Committee charged with the execution of the photo- 
graphic map of the sky has made its appearance at a sad 
moment in the history of the umdertaking. For simul- 
taneously with its appearance is announced the death of 
him who, more than any other man, has contributed to | 
its success, and brought it within the range of practical | 
i 
i 


Science. Admiral Mouchez has known how to secure not 
only the active co-operation of many astronomers, but 
also how to make them zealous in the great work, the 
arrangement of the details of which has occupied the | 
last years of his life. He has awakened enthusiasm for 
the success of his scheme, and smoothed many difficulties | 
which might have hindered its progress, and probably 
few undertakings of equal magnitude and equal im- 
portance. breaking new ground in many directions, have 
been got under way with less friction and fewer dis- 
appointments. We may well hope that the same sauvity | 
and diplomacy which has characterized the conduct of the 
late Director of the Paris Observatory will be found in 
the counsels of his successor, and that a work begun in so 
much hope will be carried to a successful issue. 

The papers in the volume before us can be brought 
roughly under two heads, both, notwithstanding the lapse 
of time from the inception of the scheme, betokening an 
initial stage in the preparation. Qne of the topics under 
discussion has for its aim the selection of a method which 
shall secure on*the photographic plates, destined ulti- | 
mately to furnish aecatalogue, the impression of stars of | 
the eleveath magnitude with certainty and uniformity ; 
he other, a means of deriving the co-ordinates of the star | 
images so impressed with the greatest facility end 
sufficient accuracy. 

. To deal with the sec of these proposals first, we 
may remind our resÜers that whatever method of 
measuriag the positions of stars on a plate may be 
aHopted, the resulting co.ordinatés must be purely 
differential, and probably referred to the axes of the 
réseau impPessed upor the plate as a latent image, and 


selves, T® pass to the determimgtion of R.A. and declima- 
tion, a great deal of irfform@ion, entirely independent of 
photography, will have to be made available. The readiest 


appeareg to a comnfittee of experts appointed to consider | 
this question, was to determfhe be meridian ingruments 
the®bwolutg co-drdipatgs of six stars on each plate. It 
is needlegs to cOmment uponthé magnityle of the labour 
thus undertaken, or Mtgleasteconfemplated. This pze- 
liminar wak woutd demand a catalogue of s8m¢ aixty 
or seventyghousand stars, most of them below the nint 
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magnitude and got found in eexjsting catalogues. In 
order to give to each determination the necessary accuracy, 
it is desirable that each star should be observed twice in 
both elements and°at two obserwatories. Whqn* we 
remember the length of time that the te-observation of 
Argelander's zgnes has consumA&, aitd i$ still incomplete, 
we can form some estimate of the time that must inevit- 
ably elapse before the results of the pleotographic gatalogue 
can be made available for astronomical purposes. 

In presence of these difficulties, qnd many more which 
occur to the practical astronomer, we®must be very grate- 
ful to M. Loewy for elaborating a scheme which, if it be 
found practicable, will materiafly shorten the time neces- 
sary for the production of the catalogue. M. Loewy 
proposes to avall himself of the fact that the plates are 
taken in two series, in such a manner that each corner of 
a plate in one series will form the centre of four other 
plates in the second series. When, fherefore, the 
astronomer has determined the rectilinear co-ordinates 
of the stars onove plate relatively to the central lines of 
the réseau, each of these stars will belong in dbmmon € 
the plate considered, and to one of the four plates of the 
second series, partially covering the first. M, Loewy’s 
scheme consists in making the stars on the four plates 
thus connected available for the reduction of the first. 
And, on paper at least, it is not difficult to extend the 
scheme still further, and to make the plates contiguous to 
these four contribute to the reduction of the original 
plate by means of an extended triangulation... In this way 
a plate would not be considered as an isolated fact, but 
a considerable area, of 36, 64, 100 or more square degrees 
could be woven into a harmonious scheme of reduction. 
And such a plan possesses this very obvious advantage, 
that on even a lesser area, as of 36 square degrees, we 
may well expect to meet a sufficient number of bright 


| stars whose places are already so well determined that 


the reduction of the plates could go on immediately with- 
out waiting for the observations of the stars on the 
meridian. And independently of this evident advantage, 
it seems highly probable that two of the elements of 


| reduction, viz. the orientation of the plate, and the value 
| of the scale, will be determined more accurately, if the 
| stars which are used for the derivation of these corrections 


are separated by a considerable distance, that issgreater 
than a single negative would permit. 

M. Loewy considers th various sourcesof errors and 
their necessary correction* with all the detail required to 
submit the plan to practical application, and this is pre- 
cisely the test that is needed. This appears to be also 
the opinion of Dr. Gill, expressed in a very cautious 


| approval of M. Loewy's scheme, and he fugther quotes a 


remark of Prof. Auwers, which contains a very safutary 
caution. "That astronomer points out that the reduction 
ofthe catalogue plates will Be most accurately effected 
fromethe position of fact stars, rather than from bright 
ones. In that case sigce eur present rfost accurate cata- 
loges go not give the positions of the fainter stars, those 
cat&logues Will still nged to be supplemented. by many 
meridifn observations. Dr. Sande Bakhuyzen, however, 
exiens: the opinion that the zones of the Astronomische 
Geselfsckag will, when. completed, furnish the necessary 
dgta for all reductions, or, at most, require additional 
obsÉrvatons in some portions of the sky, which he is 
able to point, out frem a careful egamination of the 
numbér of the stars contained in these zones. 

Thé second topic which has received*much considera- 
tion in this volume i$ as before mentioned, the adoptfon 
of a meqjli&d tp secure the registration of stars of the 
eléventh maghitude. It will be xemgmbered that the 
Internationab Congress of 1891 proposed to place in front 

f the object glass of thetelescope, screens of fine metallic 
gauze, identical in manufacture, and of such construction 
that the amount of light impeded should be equivalent to 
two matnifudes : the coefficient 2512 beinBeemployed as 

*. 
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the ratio to express the relative brilliancy between two 
consecutive magnitudes ,À committee, was appointed to 
carry this plan into execution, but the report which this 
Committee has issued 15 unfavourable to the adoption of 
the*method The signatures of tht Astronomer Royal, 
Prof Pritchard, and the brothers Henry, ase attached to 
this report, but M Vogel, the remaining member of the 
Committee, has not found the reasons assigned by his 
colleagugs sufficiená to warrant the rejection of the 
Scheme, and consequently his name does not appear 
The Presidenteof the Permanent Committee thus sums 
up the case agains@the proposal Light in traversing a 
metallic screen of bright threads and very nairow mesh, 
seems to experience, bésides the ordinary effects of 
diffraction, certain. modifications, whose cause 1s not yet 
explained, and which the Congress coulfl not foresee when 
they framed the recommendation This peculiar be- 
haviour of the light demands further study, and renders 
the application of this means very difficult, if not useless, 
for the purpose for which it was pioposed, since the 
discrepancies of the results obtained are greater than the 
@ror tha? an experienced astronomer would make in 
estimating stars of the eleventh magnitude 

The experiments on which this conclusion ıs founded 
are set out in considerable detail, and a careful study of 
these expertments ought to convince an unprejudiced 
critic that the committee was justified in advising the re- 
Jection of the screens as an adequate and efficient means 
of deciding upon stars of the eleventh magnitude It 
should be stated that the gauze screens, identical 1n char- 
acter, were furnished by Prof Vogel, and though there is 
no mention of the expetiments or processes which induced 
the Potsdam astronomers to select a screen of this par- 
ucular obstructive power, it 1s to be presumed that in his 
photographic telescope they stopped the amount of light 
proposed by the Congress It 1s not the least curious 
feature imn the discussion (controversy would be far too 
strong a word to describe the courteous paragiaphs in 
which the various astronomers set forth their reasons 
for dissent from the able physicist), that Prof Vogel takes 
no part m it nor vouchsafes any information as to the 
principles by which he was guided in the selection, but 
leaves the onus of rejection engrely to his colleagues, who 
are thus placed at a disadvantage 

ProfePritchard, whose photometric researches permit 
him to speak with authority, has stated concisely the 
result of his experience He found that on the ordinary 
astronomical telescope, achrgmatised presumably for D, 
the amount of light obstructed was equivalent to 2 4 mag, 
and on the photographic telescope, with a minimum focal 
length for È the amount of hght lost was not less than 
28mag Tbe Astrenomer-Royal reports that the action 
of te screen on the Greenwich telescope is to stop 2 5 
mag This result was deduced by comparing the seventh 
and ninth magnitude stars ofArgelander Some further 
comparisons of the obstiucted and unobstructed light of 
stars of the ninth®and eleventhmagnitude photometrically 
examined by Prof Pritchard with the wedge phgtometer 
confirmed this result, and further proved that the scale of 
Pritchard and Argelandei was In very satisfactory and 
close agreement It will be necessary to return to *his 
point M Henry at Paris offers results in close accord- 
ance with those of the two English astronomers just 
quoted He finds that the screen proposed by M VWofel 
as effective in hig mstrument stqps between 2 5 and 27 
mag on the Paris telescope, and this effect is stillefürther 
confirmed by some observations by M Trépied, wile M 
Rayet at Bordeaux finds 2 7 mag represents the effective 
action of the screen Very different is the expgrience of 
M Donner, of Melgngfors His methód of estimateng 
the loss of light is different from that employed in the 
other cases, and 1s perhaps not without objection, but 
the result yhich he derives frof his obseiwatons 1s tht 
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the light of a star m passing through the screen loses 
only 16 mag 

It ıs now necessary to describe very briefly the methods 
employed in the various observatories which have led to 
éhese discordant 1esults, the more so as one eminent 
authonty, Dr Dunér, of Lund, who apparently holds a 
brief for Prof Vogel, has taken exception to the results 
deduced Leaving on one side the experiments con- 
ducted by MM Henry and Trépied on artificial stars, 
and against which Dr Dunér urges no objection further 
than that they are founded on artificial stars, we find that 
one principle pervades the examination conducted at 
Greenwich, Paris, Bordeaux and Algiers eThe several 
astronomers have determined what length of time is 
necessary to produce a blackened star disc of the same 
diameter from the same star with and without the screen 
In this way it has been found necessary to expose for ten 
or eleven times as long with the screen before the object 
glass as without, and from this fact it has been inferred 
that the loss of light occasioned by the screen amounts to 
250r26 mag Itıs urged that if only two magnitudes 
were lost by obstruction, the necessary exposure would 
have been (2 512)? = 6 3, that required by the unobstructed 
object glass Dr Dunér remarks on this that those who 
have condemned the employment of the screens on these 
grounds have argued 1p a vicious circle, and to be logically 
correct 1t would be necessary to show that the intensity 
varies as the time of exposure or 


24 — const, 


Against the accuracy of this law Dr Dunér urges that 
reports of the observers themselves show three distinct 
proofs In the first place (1) Dr Donner states that only 
0'58 mag 1s gained by successively multiplying the length 
of exposure by 2 5 , (2) that the Astionomer Royal proves 
that a gain of 17 or 1 85 mag ıs secured by multiplying 
the length ofexposure by 6 25 , and (3) that MM Henry 
have found that to obtain simular discs from stars of the 
93 and 11 3mag the exposure has to be increased from 
28sec to 240sec (1 86) These three experiments give 
instead of 2 512 respectively, 


3 28, 2 69, 2 93 
results apparently incompatible with the formula 
24 — const 


MM. Teépied and Henry reply at length and effectively 
to these strictures They do not regard 2 69 and 2 93 as 
differing so greatly from 2 512 but that the discrepancy 
may be fully explained by inaccuracy and paucity of 
observations The Helsingfors result $ 28) they refuse 
to accept as unequivocal evidence im the face of estab- 
hished facts The method of Dr Donner censisted in 
comparing photographs of the Pleiades, taken with and 
without the screen, with the map of M Wolf, and mark- 
ing the number and magnitude of the stars which! have 
black or geysimages This method, as already hinted, 
does not seem to be entirely from objection Ad- 
mittng that the comparison of the images was ade, as 
we are sure ıt was, with all the care possible. there 1s sæll * 
room for the varying exercise of individual judgment as 
to what constitittes a black and what a grey 4mageg and 
tHe final result is hkely tp be less exact than æ proce” 
based upon rigorous megsurement , . 

The method employed by®Prof *Piitchard 1s, perhaps, 
as free as any fiom objection or misinterpretation 
exposed the plate fqpsegual imnes with and without the , 
screen, and then measured the dianseters of the resulting 
star digcs If two discs, produced, oge with, and one 
without the screen, were found equal in digmetgr,&hen 
the effect of th scree 1 equivalent eim ibs. Aa ital 
acon to the origa! diéferenge «of magnitude between 
tle typ Stars This difference of megnitude vas deter- 

ony “exception 
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* the Rev H, H Higgins, ande Prof Weiss 
* «Clark, the retiring President, was unt@rturfitely prevented from 
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that®can be taken to this determination is that the scale 
of the wedge photometer may not be accurately applicable 
But here we have the distinct assertion of the Astronomer 
Royal, reiterated again by M Tiépied, tha: the Pritchard 
Argelander scales aie in very satisfactory accord Thig 
circumstance is the more gratifyring for two reasons 
First, because it 1s distinctly stifulated in resolution 19 
(1889), * Chaque observateur devra s'attacher à obtenir 
sur ses clichés destinés au catalogue la grandeur 110 
déterminée aussi exactement que possible az moyen de 
Péchelle d'Argelander" The maintenance, therefore, 
of the scale of Argelander becomes of paramount import- 
ance, and thfs one could scarcely hope to effect by means 
of the gauze screens The second satisfactory point is, 
that Prof Putchard 15 endeavouring to secure unifoimity 
in the photographed stars Dy distributing among the 
participating observatories small charts of paiticular 
regions of the sky on which are marked stars of the 9th 
and 11th magnitudes approximately Naturally in the 
determination. of the magnitudes of the stars on these 
charts, the scale of Argelande: will be perpetuated, and 
inasmuch as the testimony of several astronomers 1s 
distinctly 1n favour of making use of these typical areas, 
it seems very probable that Argelander magnitudes will 
‘be prolonged in the catalogue work down to the faintest 
stars impressed e 





NOTES 


THE summer meeting of the Institution of Mechanical 
Engineers will be held m Portsmouth, and will begin on Tues- 
day, July 26 The following papers have been offered for 
reading and discussion, not necessarily in the order here given — 
On shipbuilding in Portsmouth dockyard, by Mr William H 
White, F RS , on the applications of electricity in the Royal 
dockyards and navy, by Mr Henry E Deadman, description 
of the lifting and hauling appliances in Portsmouth dockyard, by 
Mr John T Corner, RN , description of the new Royal pier 
at Southampton, by Mr Jame. Lemon, description of the 
‘Portsmouth sewage outfall works, by Sir Frederick Bramwell, 
FRS, Past-President , description of the new floating bridge 
between Portsmouth and Gosport, by Mi H Graham Harris, 
description of the Southampton sewage piecipitation works and 
refuse destructor, by Mr. William B G Bennett, description 
-of the experimental apparatus and shaping machine *for ship 
models at the Admuralty experiment works, Haslai, by Mr R 
Edmund Froude, descuption of the pumping engines and 
wate: softening mdthinery at the Southampton water works, by 
Mr William Matthews, 


s 
THE half-yearly general meeting of the Scottish Meteoro- 
"logical Society was held at Edinbuigh on Monday, July 18 elhe 
coundil of the society submitted its report, and Dr Buchan 


read a paper on variation ae annual rainfall en Scotland since 
1800 


e THE “Museums Association heldegts annual meeting m 
Manchester, ®at the Owens College, on July 5, 6, and 7, 
-undg the maesidency of Prof Boyd Dawkms, whose address 
Among thoge present at the meefing 
were Dr Ward, Puncipal of Owens College Prof Flower, 
Prof Mull, the Rev Canon®Hicks, Prof Milnes Marshall, 


Mr J Willis 


attendinge The follwing papers were read and discussed 
—Op the arrang&ment of botanical museums, by Ptof F E 
Weiss —On fhe qaltingitidn of speceal features in museums, by 
the Rev LA H Higging —Locily musegims Óf art and hisgory, 
by the Rev Panon Wicks —On the Manchester Are Museftm, 





museum cases, by Mr Edgar R Waite —On thegbest means of 
preserving vegetable structures, and op a collection illustrating 
the life-histoiies of the British Lepidoptera, by MP J W Cair 
— On the exclusion of,dust, by Mr T Piidgm Teale „and 
library and museum legislation, by Mr E® Howarth M? "Pacy 
and Mr Ogle, Who had been deputegl by the Jabiaties' Associa- 
tion to attend th® meeting, took part in the discussion of the 
last paper A Committee of the Musgums’ Association was 
appointed to confer with the Libraries’ Association on the 
possibility of takmg steps to improve library aad museum legis- 
lation Most of the members of the Musfums' Association who 
took part 1n the discussion were of opinion that the restuctions 
at present placed upon the action of Town Councils with regard 
to libraries and mugeums were unnecessary and obsolete The 
meeting was a very successful one, thanks to the energy and 
good management of Mr W E Hoyle and Prof Milnes 
Marshall The 1eception accorded to the Association by the 
authorities of the Owens College was of the most cordial nature, 
and the Assoctatjon 1s indebted to Dr Ward and several of his 
colleagues for much kindness It was agreed to häid the nat 
annual meeting ın London under the presidency of Prof 
Flower 


Mr WiLLIAV E PLUMMER has been appointed by the 
Mersey Docks and Harbour Board, director of the Imverpool 
Observatory, in the room of Mr J Hartnup, deceased Hitherto 
this Observatory has done httle more than regulate chronometers 
required for the port of. Liverpool, but we understand that the 
Observatory will now be reorganized and made to play a more 
active part in observational astronomy, and one worthier of the 
equipment of the Observatory and the generous support the 
board accord fo it " 


Dr W H Ince, PhD (Wurzburg), Demonstator ‘of 
Chemistry in University College, Liverpool, has been appointed 
Demonstratog of Physics and Chemistry in the Medical School 
of St Thomas’s Hospital 


Mr A H Leauy, MA, Fellow of Pembroke College, 
Cambiidge, has been elected to the Professorship of Mathe- 
matics at Firth College, Sheffield Mr Leahy is a MatHe- 
matical Lecturer and Junior Buisar of his College, and is the 
author of several important papers on mathematical physics 


Mr R ELLIOT STEEL, Stmior Science Master of the Brad- 
ford Grammar School, has b$en appointed by the Technical 
Instruction Committee of the Corporation of Plymouth to the 
Head Mastership of the Science Depaitmenteof their new 
technical school$, Plymouth © à : 

THE Master and Wardens of the Diapers’ Company"of the 
City of London recently gave £3000 towards the erection of the 
new technical schools attached to the Nottingham University 
College, and have now given a further sym of £1000 towards 


their equipment ^ 


^Coox's ours” age well known all over the tivihzed 
wogld, fnd vast numbers of Englishmen have been indebted to 
them for some of the brightest and pleasantest ¢xperiences of 
their lives * Everyone, thereffre, was sony to hear of the death 
of Mi Thomas Cook, the founde: of the system He died at 
Leicester on Monday in his eighty fourth year , Mr. Cook was 
a mat ef ifimerfse energy, and may almos? be said to have had 
a toudh of gemus At all events he hadea very remarkable 
faculty fo: oiganization, and did much to foster among*the 
Briush pgbMc a zust appreciation of the advantages to be derived 
fr$m foreign fravel Last year the qubxee of his firm was 
celebiated © e 


by Mr TI Horsfall —On thé preparation of pictuie catal$gue& 9 * THE volame poem of Mount Etna have continyed in a state 


by Mr Buger&iVood —On the colouring @ the ba@cground oF | 
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in a Reuter's telegram from Catania, that there were then 
eighteen openings in the mogntain, of which nine were achive, 
‘The lava,% said the Writer, ‘1s flowing in the dnection of 
Nicolosi at the rate of 50 yards an hou It has alieady passed 
the"daposit of lava formed by the eruption of 1886 The flow 
towards Pedara fs less 1apid — Eveiy hour the devastation 
increases, and the ‘alarn of *the mhabitants gr8ws in proportion 
Their terror 1s not lessened by the explosions and 1umblings 
proceeditfy fiom the vôlcano ” On July 15 a Reuter's telegram 
fiom Catania gtated that the eruption was that day more 
formidable than ever @*‘ The main ciater 1s extending n size, 
and the showefs of stones and masses of molten matter are con- 
tnually increasing ın volufne, some of the projectile. being 
carried to a height of 1000 feet Meanwhile, two fresh cones, 
800 feet m height, have been formed, and from these stieams 
of lava are constantly flowing in the direction of Nicolosi, from 
which they aie now only about two miles distant No 1mme- 
diate danger threatens the inhabitants of the village, but the 
destruction caused to the sunounding country goes on increas- 
mag” ^ OneJuly 16 and 17 telegrams to a lik effect were de- 
spatched On the latter date, indeed, it was stated that the 
eruption had been less active on the pievious night, and the 
reports of the internal explosions less frequent and not so loud, 
but the volcano continued to throw up enormous blocks of 
incandéscent rock together with clouds of steam The lava 
stream had reached the village of Venatura, where it had 
destioyed several houses, besides doing enormous damage to the 
adjacent chestnut woods On the 18th ıt was announced from 
Catania that during the previous night loud rumblings had con- 
tinued, and that the discharge fiom the craters of Mount Etna 
had increased in violence, stones and ashes being projected to a 
height of over 1200 feet In the morning the subterranean 
Horses weie less frequent and not so loud At Patagonia, 
besides the volcanic explosions proceeding from Mount Etna, 
subterranean rumbiings had been heard, while in the neighbour- 
ing naphtha lake, and the fountams of Vachella? gaseous erup- 
tions had occuned Onthe r9th, although the smoke proceeding 
from the crateis was less dense, the eruption continued with re- 
newed violence The subterranean rumblings were more fie 
quent and of longer duration, büt not so loud as during the 
previous days 

On July 15 it was announced from Naples that Mount 
Vesuvius had become active, aga that lava in large quantities 
was pouring down the part of the mountain called the Atuo del 
Cavallo 


DURING he latter part of last week the weather over these 
islands was uch disturbed by the influence of a deep depres- 
sion*which lay over the Baltic The temperature was below 60° 
in the northern and below 70° 1n the southern parts of the 
kingdom, and the iaimfall “exceeded an inch in the south of 
Ireland — At the glose of the week another depression appeared 
over the Bay of Biscay, and spréad ®ver oui southern districts, 
accompanied by rain, while owing to the hortherlyAvings the 
tempeiatuie continued very low, thë maxima scaicelyeexceeding 
60° ın any part In London on Sunday ıt did not excee& 55°, 
which, with about one exceptign, 15 the lowest daily maximum 
in July during the last half-century During Morflay might a 
deep depression advanced over Scotland from thenorthward, 
and travelled sough-eastwards, acopmpanieg bye heayy wun, 
while on Tuesday incieasing winds or gales were expeigenced on 
all our coasts, the wind direction varying from NE to NW 
and W According to the eekly Weather Repqjt the rainfall 
for the week ending the róth instant was cofyderay less ethan 
the mean in all the northern districts, while ever the eastern, 
central, and southern parts of the king&om there was a consider- 
able excess, the amount being in fnany cases woye than dobie 
the mean for the week Temperature was Slow the mean 

. 
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in all districts excepting the Channel Islands , m the eastern 
and central parts of England the deficiency for the week 
amounted to from four to six degrees e 


LasT week two despatches weie received at the Colonial 
Office from Mr Jermngham, Acting Governor of Mavritus, 
relative to the recent hurgcane there Mr Jerninghamestates 
that the lives lost through the disaster were 1230, and the num- 
ber of wounded still hving 3167 Over sixty-two churches and 
chapels had been damaged or wrecked, and there had been a 
partial and enforced cessation of the celebration of Divine seir- 
vice throughout the island The number of public buildings 
injmed was 123, and the damage done to Goverifment property 
was estimated at 286,807 rupees The injury to the railways 
would cost about 55,435 rupees to make good All the tele 
graph wnes tnroughout the island were destroyed About 
16,976 houses and huts had been destroyed or damaged, ex- 
clusive of those in Port Louis, and about 170 sugar factories had 
been wrecked or injured The task of repairing these disasters 
was one of great magnitude, and wholly beyond the unaided 
power of the colony A later despatch states that 1n Port Louis 
1453 houses, churches, and public buildings, representing a 
value of nearly five million rupees, had been wholly or partially 
destroyed 

THE Kew Bulletin fot May and June contains several contri- 
butions which will be of great mterest to botanists and to various 
classes connected with the industrial applications of botany 
One of these contributions 1s a valuable report (with a plate) by 
Mi George Massee on a disease that has attacked vanilla plants 
in Seychelles In the same number are printed the second of 
the Decades Kewenses Plantarum Novaium in Herbario Hort: 
Regn conservatarum, and the second decade of new orchids 
An excellent illustiatton of the way m which the authorities at 
Kew seek to promote. industry 1s afforded by a correspondence 
on Sansevieria fibre from Somali-land The increased attention 
devoted to the production of white rope fibres in the Western 
tropics appears to have had a stimulating effect m the East 
Indies, and row the production of fibre from Agave vivifai a in 
Bombay and Manila 1s followed by a fibre obtained from Somalı- 
land from a singular species of Sansevieria This fibre was first 
received in this country as an “Aloe” fibre It was soon 
noticed, however, that 1t possessed characteristics differing from 
all ordinary “Aloe” fibre, and a request was made to the 
Foreign Office that Colonel Stace should be invited to obtain for 
the Royal Gardens a smell sample of the fibre, a large leaf fiom 
the plant yielding it, and, 1f possible, a dew small plants for 
growing in the Kew collection In due time the specimens 
anived in excellent order, and it was found that the fibie 1s one 
of the many so-called Bow-string Hemps, and probably yielded 
by Sansevrerza Ehienbergu, a plant first collected by Ur 
Schweinfurth Little or nothing was known of it until it was 
described by Mr J J Bake S, inthe Jounal of the 
Linnean Society, vol xiv, p 549° Its locality ıs there stated 
as ‘between Athara apd the Red Sea " The plant & described, 
in a letter to the Foreign Office, written by Mr D Morns, as a 
very interestingeone, and he adds that its existegce as 4 source 
@f a valuable supply*of fibre will be sure to awaken attendi» 
apong commercial men Ë Great Brtam Messrs Ide and 
Christie, writing to Mr Moris, speak of the fibre as an excel- 
lent one of fair length and wyth plenty of “hfe” ‘‘In charac, 
ter,” they say, “dt sgéngly resembles the be$t Sisal hemp, 
with which we should have classed 199 but for your statement 
that it @s cerived from Sansévieria Witppthe exception of its 
colour, its prepagition 1seperfect, andeeven as 1915, We Value it 
to day at £25 ptr tone We are of gpinion that ej care were 
fken te improve the colour a coffsideigbly higher piice would 


be%c&dily attainable, perhaps &s much as £50 pèr ten, if a pure , 


white fiwe could pe attained without loss of stugnÉth and lustre ” 
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AftoNG the other contents of this number of the Kew Bulletin 
is an account ef the fibre industry in the Bahamas, communi- 


e cated to Kew by Str Ambrose Shea, Governor of the Bahamas 


Extracts from a report by Mr A White, a naturalist attached 
to the staff of Mr H H Johnston, H M 's Commissioner and 
Consui-General for the territories under British influence to the 
north of the Zambesi, throw welcome light on the botany of 
Milanı in Nyassaland Mr N E Brown contributes notes on 
the botany of plants yielding Paraguay tea There are also 
sections on the Nonnen pest in Bavaria, the prickly pear in 
Mexico, and the Palmyra bass fibre 


THE collection of hardy bamboos and allied plants having 
outgrown the space allotted them in the beds near the Temperate 
House of the Royal Gardens, Kewg a new garden has been made 
for them in a wood near the Rhododendron Dell Of this 
garden the Kew Bulletin gives the following account —It ıs in 
the form of a shallow depression with sloping banks 12 feet 
wide and a central pear-shaped bed 125 feet by 75 feet To 
make it, the surface soil had to be removed and the gravel taken 
out toa depth of about 3 feet A large quantity of new soil and 
manure was added so that the bamboos have now a good depth 
of rich soul Two new paths leading to the Bamboo Garden 
have been made, one from the Syon vista and the other from 
the Stafford walk The bamboos planted tn the garden are -— 
Arundinarra Fortune: (Bambusa Fortune), 4 japonica (Bam- 
busa Metake), Bambusa albo-striata, B gracilis, B nanu 
(Hort), B palmata, B pheata, B pumila, B tessellata, 
B Vechte, Phyllostachys bambusodes, P nigra, P Quillo 
(Bambusa Quilloi), P weolescens{Bambusa violescens), P viridi- 
glaucescens (Bambusa viridi-glaucescens), Thamnocalamus Fal- 
conert (Bambusa Falconert), and several others unnamed, 
Besides bamboos ıt contains such plants as Arundo, Eulaha, 
Crinum, Funkia, Yucca, &c It ıs also intended to bring 
together ın thıs garden a number of the coarser growing 
monocotyledonous plants which can be grown 1 the open aur at 
Kew 


ACCORDING to an official ** Notification of the Trustees of 
the Schwestern Frohlich Stiftung” at Vienna, certain donations 
and pensions will be granted from the funds of this charity this 
year in accordance with the will of the testatrix, Miss Anna 
Frohlich, to deserving persons of talent who have distigguished 
themselves 1n any branch of science, art, or literature who may 
be ın want of pecuniary support, either through accident, ill- 
ness, or infirmity consequent upon oldage The grant of such 
temporary or permanent assistance in the form of donations or 
pensions is, according®to the terms of the foundation deed, 
primarily intended for Austrian artists, literary men, and men 
of science, but foreigners of every nationality, English and other, 
may hkewise participate, provided they are resident in 
Austria Particulars may be obtained at the Ausfrizn Embassy, 
London 


MR TSS SHEARMEN, of Brantford, Canada, has recently 
issued a pampfilet, in which he tlaıms priority in the discovery 
of the, fact thet the influenge of sun-spots on tegrestrial magnetic 

tag ditions,depends upon the positiogs ofthe spots on the sugs 
disc as seen &om the earth He sigtes that he has succeeded 
in convincing Prof Young tha this clggm is justified His 
e observations have led him to believe that, in the great majority 
.Qf cases, magifetic disturbances are nfogt n&merous when spots 
are at or gear the eastern limb In many cases, however, 
especially when thegpots were véty laige, the disturbamces have 
been *grfatestewhen the spots were gear thegcentral meridian , 
but even thn it 1s stated ghat on tigaily every @ccasion in which 
this has happened, angther$pot was making its appearance @n 
the easterne lintb 
concludes that an order for a solar disturbange to hewe its føll 
NO. 196, VOL..46]° 
> e” * . 
a 


eae htt i il ete —— —— —— € — M a ee 


magnetic effect upon the earth, 1t is necessary that ıt should be 
at the sun’s easternelimb, and as nearly as possible in the plané 
of the earth’s orbit e 


In the tenth annual r€port of the Fishegy Board for Sqptfand 
a striking 1nstamce 1s given of the advantage *which persons en- 
gaged in the fishegy industry derive from the “electric telegraph 
The Orkney officer reports that on Saturday morning, August 22, 
a large shoal of herrings was discovered® about threee to seven 
miles off the island of Stronsay by a few boats which happened 
to be at sea Having ascertained the p@yhon %f this shoal the 
officer wired the particulars, for the fishermen's *nformation, to 
all the stations in Orkney On she Monday following every 
boat employed 1n the herring fishery in Orkney was on the fish- 
ing ground indicate®, with the result that the heaviest fishing 
ever obtained in one day in Orkney (for the number of boats 
employed) was landed on Tuesday, the average catch for the 
whole fleet being fifty crans The number of boats fishing was 
108, and their total catch was 5400 crans, valued at £3240, a 
large proportior* of which would have been lost put for the 
telegraph Wick fishermen having also been apprised of the 
circumstance, a number of the Caithness boats had good takes 
on the same ground and landed them at Wick Consequent 
upon such a heavy and unexpected fishing, additional coopers, 
gutters, packers, barrels, and salt had to be immediately sent 
for from Wick so that the herrings might be cuted while they 
were in a fresh state, and this was accomplished by means of the 
telegraph 


AN interesting exhibit of tobacco will be sent from Kentucky 
to the Chicago Exhibition, There will be exhibits of different 
varieties of plamts ın various stages of growth, and illustrations 
of the manner of shipping and handlifig **the weed” from the 
time the seed 1s put in the ground until the final product 1s ready 
foruse The various ways in which tobacco is used in manu- 
facture will algo be illustrated 


Durine the last few years much has been said about the 
supposed European origin of the so-called Aryaniace The 
honour of having first suggested this theory 1s usually attributed 
to Dr Latham, but, accordufz to Dr D G Brinton, it. really 
belongs to Omalus d'Halloy In Sczerce (June 24), Dr. 
Brinton 1efers to a paper in the Bulletins de l'Académie Royale 
de Belgique, tome xv , No 6, May, 1848, entitled ‘‘ Observa- 
tions sur la distribution ancierfhg des peuples de la race blanche,” 
in which Omalius begins by speaking of a series of notes pre- 
sented by him to the Academy from 1839 to 1844 Jn these notes 
he had sought tosprove that the &siatic origin of the white race 
had neve: been demonstrated — Havingfrecordes this fagt, he 
proceeds **to discuss the evidence, physiological, historical, and 
linguistic, which had been thought to show that the Indo- 
Europgan peoples originated in Asia , and combats it at every 
point, marshalling his argumgnts to proveethat the true white 
types digtinctly Egropean , and that the ancient Sanscnit and 
Zen@are 1n no*wise materpal languages of the Indo-European 
stock, but merely sisters of the Greek, Latin, and ancient Ger- 
man” The earliest date at which Dr Latham expfessed similar 
views was 1861 ° 


Sotie suggestive notes on Fuegian languages, by Dr D G, 
Bgnton, wege read lately before the Amgican Philosophical 
Society® He refers to a very early Fuegian vocabulary, collected 
by the French navigator, Jowan de la Guilbaudiére, duringa 
sojourn of eleven ionth$ ın the Straits of Magellan during the 
yeag 1695 * It 1peludes about three hundred words and short 
phrases, and no part of it has been publishe@ The MS copy 
ofitin Dr Brintop's póssession he owes to the courtesy of M 


M Veede! ('NArumE, vol xlvi p 2§)%lsoelsGebriel Marcel, gne Libraria& of the Geographical Section of the 


National Libyey of France As M Marcel intends to give it 
8 . 
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. 
publicity ın the Compte-rendu of the Congigss of Amenicanists, 
Dr Brinton @ontents himself with illustrating its character by a 
limged selection of words These shoy that the basis of the 
tongué 1s Ahkuluf, afid it differs, he says, scarcely more from 
the Alkuluf of the presen generation than dé between them- 
selves the vocabularies of that tongue by Fitzroy and Dr 
Hyades ip the presentgentury A few words belonging to the 
Tsoneca and the Yahgan may be detected, probably introduced 


by trading natives E 


e 

THE new nufnber of the Journal of the College of Science, 
Imperial University, Japane(vol v, Part 1), contains studies 
on reproductive elements, by C Ishikawa, further studies on 
the formation of the germinal layers in®Chelonia, by K 
Mitsukuri , papers on the development of Lzweztlus longispina, 
and on the lateral eyes of the spider, by Kamalichi Kishi- 
nouye, a paper on the formation of the germinal layers in 
Petromyzon, by S Hatta, and notes on a collection of birds 
fam Tsusbema, by I Ijma The papers afe most carefully 
illustrated 


WE have also received the second part of the first volume of 
** Iconographia Flore Japonicee,” by Rydkichi Yatabe (Tokyo 
Z B Maruyaand Co) The work consists of descriptions, in 
Japanese, of plants indigenous to Japan, with figures 


Mr T E BUCKLEY contributes to the current number of the 
Annals of Scottish Natural History some interesting notes on 
the vertebrate fauna of Sutherland and Ca:thness The object 
of the notes 1s to bring the fauna of these two countries up to 
date One bird, the ruff, 1s new to the Sutherland list, and Mr 
Buckley 1s able to show&he spread of certain other species such 
a§ the stock dove, tree pipit, &c Eagles still hold their ground 
fairly well, but other buds of prey show a decrease This, the 
author thinks, 1s only what might be expected, but it 1s sad, he 
says, to see how the hen harrier is rapidly approaching extermina- 
tion Plantations are growing up, and increase the number and 
breeding areas of certain species When staying at Badenoch, 
he has been repeatedly struck in the autumn with the attraction 
which a few (say three or four hunfired) small fis, a garden, and 
an acregr two of cultivated ground, have for migrating buds 
Constantly in the early October mornings he has seen flocks of 
small birds, such as greenfinches, ehaffinches, &c , descend into 
these trees, rest for a short time,gtMen, with an unanimous twitter, 
rise up and pursue their onward course As a rule everythingewas 
quiet for the day by nine o'clock 


AT the meeting of tbe Field® Naturalists’ Clftb of Victoria on 
May %, Mr S Hall read an interesting note on musical 
sands While ona trip to Philip Island at Christmas time, 
Mr Hall was struck by the usical note given out by the sea 
sand when walked over He had never noticed this phenamenon 
before, though it ofturs. not uncemmenly in other parts of the 
world Hos first idea was that the sound was cauged by the 
1ndia-fubber soles of his shoes, but ge found he could get the 
musical note, by striking the sand with his hand, or by draying 
a stick rapidly over the surface | The sound was produced only 
where the sand was dry, and Tesembled almost® egactly that 
caused by drawing the finger rapidly over a piece of cprded silk 
On making the sound by skating over, the surface, he found that 
the note could be Seed at a distance of f8rty Paces’ The 
sands were music wherever he tried them about Coffes, and 
the only person to whom he spoke whd had noticed the pheno- 
menon said he had also nOticed it at San Remo “Mg Hall has 
since tried the san@ at Geelong, Barwon Heads and Warrn&m- 
bool without any result He referred to the*theortes of Mr 


Carus Wilson on the one hand, and Dr A Å Julien and Pref, ewa% fite devoid of nebulosity wing to the brihtaess of the 


H C Bolton on the other, and expressed ak spe that some 
attention woyl@ be given to the sulyect in Austral e 
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IN the latest quarterly statement of the Palestine Exploration 
Fund it ıs said that considerable progress 1s being made with 
the Akka-Damascus Railway, the route of which, after various 
€xpensive surveys, has been definitely decided upon The line 
chosen 1s practically that first suggested by Major Conder, R E , 
several years ago Begining at the great fortress of Acie, the 
railway will run down the plain of Acre parallel with the sea, 
throwing out a branch to Haifa, at the northern foot of Mount 
Carmel, and thence to and across the plain of Esdraelon, passing 
near Nazareth to Shunem and Jezreel, and through the valley of 
Jezreel, skirting the slope of the hills, to the Rive, Jordan, which 
will be crossed within sight of Bethshean The Jordan here 
offers exceptional facilities for the erection of the railway bridge, 
consisting of two spans Net only are the two opposite banks 
of the river formed of solid rock, but the centre of the river 
contains a large block of similar rock, from which each span of 
the bridge will be thrown to the east and west bank respectively 
Fiom the Jordan the railway will ascend the slope of the Jaulan 
Plateau, along the crests that close the eastern shores of the Sea 
of Galilee, this ascent constituting the only difficult portion of 
the line, but which the surveys now made show to be much ease: 
of accomplishment than was originally anticipated The plateau 
near El’Al being reached, an easy gradient will carry the line by 
Seil Nawa and Kesweh to Damascus Passmg through the 
finest plains of Western and Eastern Palestine, the railway will 
be one of great importance The authorities of the Palestine 
Exploration Fuad are of opinion that its construction can hardly 
fail to lead to important archaeological discoveries, and the com- 
mittee hope to make arrangements for obtaining full information 
respecting these 


THE additions to the Zoological Soctety's Gardens during the 
past week include a Pig-tailed Monkey (Jacaeus nemest sus) 
from Java, presented by Major Day , two Red-handed Tamaiins 
{Adas 1 ufimarus)from Surinan, presented by Mr J J Quelch, 
CMZS , two Semmernng's Gazelles (Gazella semmerrugz 
d 9) three Egyptian Gazelles (Gazela dorcas à 9 9) from 
Suakim, presented by Colonel Holled Smith, C B , a Red Deer 
(Ce vus elaphus), European, presented by Mr J Newton Hayley, 
a Slender-billed Cockatoo (Z:emetes tenuirostris) from South 
Australia, presented by Mrs Duppa, a Rougn eyed Cayman 
(Algatr sclerops) from South America, presented by Dr 
Rudyard , two Dwarf Chameleons (Chameleon pumilus) from 
South Africa, presented by Mr E Windgate, a Common 
Chameleon (Chameleon vulgar ts) from North Africa, presented 
by Mr J Cornwall, two Green Lizards (Lacerta viridis), two 
Green Tree Frogs (Ayla arborea), Européan, presented by Count 


i Pavolen, FZS , a Horned Lizard (Phi ynosoma cornutum) 


fro Texas, presented by Mr Conrad Kelsal , a West African 
Python (Python sebe) from West Afiica, received. in exchange , 
six Mandarin Ducks (<x galegzculata), five Summer Ducks 
(Ex sponsa), seven Chihan Pintaf( (Dafüa spinicauda), six 
Australian Wild Ducks, (Anas sufercitosa), a Variegated Shel- 
drake (Tadorna varwegala), foar Upland Geese (Berna ” 
magellanica), a Cheer Pheasant e Phastanus aita ihichu), a 
Eamalayan Monaul eLophophorus zmpeyantns), bred fh thee 
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A Nav NEBULOUS Sear Mr Barnard, in Asb onomsche 
Nachrichien, No 3101, gives a brief accout of a new peQulous 
star that he fo when *photbgrablugg, en May 31 last, a 
region situated in the Niflky Way, 18heiom, — 20% This star 
(B D '- «9° 4953), when examineff(visuglly) wh" his 12-1nch, 


star in question, but the photograph showed a faent nebulosity 

of about 15’ in A itameter, symmetrically sar ougding t À 
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former photograph taken :n 1889, July 28, indicated also the 
same nebulosty The exposure in the former case was of 
3h 29m duration a Willard lens of 6-inch aperture being used 
The position of the star for 1860 was RA 18h 9m 232s 
Decl — 19° 42'7 

ATMOSPHERIC DEPRESSIONS ANI) THEIR ANALOGY WITH 
THE MOVEMENTS oF SUN Spors —The solar photosphere, 
although so different in chemical composition from our own 
atmosphere, yet affords us many points of resemblance with 
regard to its general circulation One special analogy, and that a 
comparison of the motions of storms here with those of spots 
on the solar surface, is treated of in the July number of 
L Asti onomaby M Camille Flammarion In this article he 
has brought together sufficient observations to trace out the 
paths of many of the most violent storms that have from time to 
time visited Europe generally — 'Bhe first storms which he gives 
are those which occur 1n the Atlantic, their general direction 
of motion seems to be from south-west to north-east, pursuing 
generally the path of the Gulf Stream Their centres, when 
traced on a map, seem to just graze the shores of the British 
Isles, France very rarely being reached by them From ob- 
servations made on land, and more especially from those at 
Pans, M Flammarion remarks that certain curves with regard 
to these storms seem to offer many analogies to solar spots , this 
isso not only for the regular displacements, but even for 
those which at first sight seem to be totally void of all regulanty 
The diagrams which he gives, showing both the paths of the 
storms and those of sun spots, afford most interesting compari- 
sons and seem to confirm the view suggested by M Faye that 
the constitution of spots resembles somewhat that of the cyclones 
with. which we are familiar 


YALE COLLEGE OBSERVATORY REPORT —In this ieport, 
submitted by the Board of Managers to the President and Fel- 
lows of the Yale Observatory, Mr Brown makes us acquainted 
with the present condition of the Observatory generally, while 
Dr Elkin gives an account of the work done by the hehometer 
during the past year The satellites of Jupiter formed the prin- 
cipal object of work from July 1891 to January 1892, 570 
complete measures of their relative positions having been 
obtained on 114 nights Dr Chase, with the same instrument, 
has been measuring the cluster in Coma Berenices, securing 
from 18 to 20 measures for each of the 32 stars, besides deter- 
mining the required data for the reduction constants In the 
work on the parallaxes of the first-magnitude stars m the 
northern hemisphere, the 100 sets of measures of each of the ten 
stars have not yet been fully completed, but the following table 
shows the results obtarned up to the present, Dr. Elkin thinking 
that it will require two moie years before the final results can 
be published — E 


Star Parallax Prob Error No of No of 

P *, comp stars Sets 

a Tauri et 9 TOI + 0022 6 65 
a Aurge + 0 095 O 021 5 5I 
c Orionis +0 022 O 022 6 48 
a Canis Minoris + 0 341 © 020 6 48 
B Geminorum 4 0057 O 021 6 48 
* @ Leonis + 0 089 o 026 10 46 
a Beotis + 0016 o o18 IO 89 
a Lyre + 0092 O OI9 6 67 
a Aquilae +0 o 023 10 46 
a i re + ool2 0 020 7 49 
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-A— BE cdndition of affairs in Uganda, of which much has 
recently beef made in* home eindMforeign newspapers, 19 a 
question rather of pohtics"than of geography , yet problems of a 
e geographical kind are involved m it So far the progress of 
,Qvilization ambngst the Waganda has $@ve® only to introduce 
e new elemepts of dissenson, and the attempts to carry out the 
policy of preventing the sale of Spirits, firearms, and gmmuni- 
tion hvg only been Partially successful Scientific exploration in 
a country so ufisettled $us? nefessarlly be Mspended If the 
British occepation is to bg produdtwe openen ether to Britgsh 
trade on the ong side qg to rfftive interests on the others the firfh 
and impartsal rele of Captain Lupard and Captain Wuhan fust 
be maintained and reinforced The urgent request which these 
officers havegnafle for additional white assisfance demands all 
a ta ee . 
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a 
the more attention since the garrison under their control has 
been swelled by th® survivors of Émnut's force in Eguatoria 


ALTHOUGH, as announced in NATURE (p 230), Captain David 
Gray's Antarctic expedition has fallen through, ıt 15 satisfactory 
to know that three Dundee whalers, which are shortly expected 
back from the Arctic “fishing,” will be wefitted immediately and 
despatched about the beginning of September to the Falkland 
Islands, and as far to the south as may pe necessary in ordei to 
geta cargo The proposed cruise 1s to be purely commercial, 
and it 1s not likely that any exploring work will be done — It 1s 
probable that berths will be available of poard for two or mort 
scientific men, who should have good opportunitws of collecting 
natural history specimens The experience of the whale-ships 
will be valuable in supplying hints for the equipment and route 
of the great Antargtic expedition which under some European 
flag cannot be long delayed 


Dr Oscar BAUMANN, charged with the survey of a road to 
the Victoria Nyanza, reached the shores of that lake in April, 
after an unprecedentedly rapid journey fromthe coast From the 
Times report of a letter written by Dr Baumann from Kadoto, we 
learn that the route, after passing around Lake Manyaia, strug 
across an unknown stretch of country in which a new Jake of large 
dimensions was discovered Even in Africa few lakes of such 
magnitude can now remain unknown, at least from native reports 
Lake E1ass: hes on the plateau south east of Victora Nyanza, 
and from the report of the neighbouring Masai, ıt seems to be 
about ninety miles long, while the breadth of the sorthern 
portion, along which Dr Baumann marched, varied from eigh- 
teen to thirty miles This lake is presumably filled with fresh 
water, but no outlet is mentioned It is interesting, however, to 
find native reports of a great river flowing 1n on the western 
side, which may be confidently identified with the Wembeu, a 
river shown on recent maps as flowing north-eastward from the 
border heights of Unyamwesi, and losing itself on the plateau 
itis possible tiat the new lake may discharge into the Victoria 
Nyanza by the Simiu river, the head Waters of which have not 
previously been explored, 


THE recently founded New Zealand Alpine Club has pub- 
lished the first number of its ourzal, devoted to the exploration 
of the glaciers and peaks of the Southern Alps The magnitude 
and difficulty of these snow mountains of the south has hitherto 
been very inadequately realized 


THE MUSEUM QUESTION! 


(GENTLEMEN of the Mugeums Association,—In taking the 
chair which was so ably filled by my predecessor at Cam- 
bridge, I must first of all give y8u a hearty welcome on the part 
of the Committee of the Manchester Museum There is to my 
mind a singular fitness in the selection of Manchesger as a place 
of meeting after @ambridge AtjCambridge you had the oppor- 
tunity of studying the various museums weich havein the course 
of time naturally grown out of the development of that arfcient 
seat of learning In Manchester you will see the collections 
which have been gathered round €wens College, which repie- 
sents the newest University development in this country The 
genius of the place has left its mark ın both e In Cambridge the 
collections are, as they should be in a region of academic calm, 
free rom *tradeewinds, arranged mainly, if not entirely, with an 
eye to Ugiversity students and not for the general purposes of 
a mgcellaneous public In this busy centre of mpvement and 
commerce, you will find that the principle of arrangement 1s 
twofold Itefirst arms at meeflng the needs of the Umversity 
students, And of the Mechanics’ Institutes, and schools, and 
other educational bodies, which are daily being drawn closer to 
Oweng College, and next at the mstructign and enjoyment of 
the genéral public Our collections are for the most part older 
than th® college and have been absorbed front without into our 
educatjonal centre . a 
The problem which we have attempged to solve is this How 
to arrange*and osganize collections which arg m part. as old as 
the second quarter of this century, so that they may become 
valuable in the new leamung and at the same time put an out- 
«lige of the history of nature gwithin reach of the people This 
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problem, as we all know, 1s not an easy one. It has, however, 
to be faced 1 most of the museums of this“ountry Whether 
it has been shved or not 1n Manchester, it 1s not for me to say 
Prog Huxley, in addressing us some years ago on the question 
of tecifnical education said that he did not know exactly what 
shape it should tale, but that Manchester was a* good place in 
which to make an &xpérimeht for the good of he Commonweal 
Frat experimentum on coi fore Mancunenst The result of our 
experimegt in museum oiganization is here and speaks for 
itself 

Before, howewr, I deal with this special attempt to meet the 
needs of Manchester & nust touch on the general question of 
museums 


The Museum. Idea ‘and zs Place im Culture 


A museum was to the Greeks a place haumted by the Muses, 
and in a secondary sense a building in which liberal studies were 
carried on such as that at Alexandria, which was a great 
University endowed by the State, divided into colleges, and 
fiequented by men of science and letters This museum 
included picture galleries and statuary, and it 1s not at all ım- 
probable that it contained also collections of Natural History 
Affistotle, iff must be noted, made vast collections, which he 
used 1n his history of animals, by the aid of lus friend Alexander 
the Great, and it 1s hard to believe that the impulse which he 
gave to the study of natural history should not have been felt in 
Alexandria, where his memory was venerated — With the de- 
structiog of this museum in the days of Aurelian in the last 
quarter of the third century after Christ, the name as applied to 
a public institution gradually dropped out of use, and was only 
revived with the revival of learning 1n the West in. the times of 
the Renascence We owe the first idea of a great national 
museum of science and art to the ** New Atlantis" of Lord Bacon, 
the first scientific museum in this country to Elias. Ashmole, 
who founded the museum which bears his name in 1667 at 
Oxford It consisted mainly of the natural histmry collections 
made by the Trades@ints, and miscellaneous objects of 
antiquarian interest, which in the course of time swanped the 
natural history Now, under the care of Mr Arthur Evans, 
reorganized and rearranged, it is taking its place among the 
educational stitutions of the University It was not until 82 
years after the foundation of the Ashmolean that museums were 
recognized by the Government of this country in the establish- 
ment of the British Museum in 1749 by Act of Parliament 

The modern museum 1s the outcome of the Renascence, and 
nfust keep pace with those great &ccessions to our knowledge 
of the history of Nature and of Man which distinguish the 
new frot the old learning of to day Ifit cease to grow it 1s 
dead, and should be removed There is no finality in museum 
work any more than there ıs fimality imn the acquisition of 
knowledge e? 

The Muses should not be forgotten in museum arrangemengts, 
and form, beauty, and symmetry should be studied as well as 
the outlines of a rigid classification Asan illustration of this 
I would refer to the groups @ buds in the Natural History 
Museyn at S®uth Kensington, or to some of those in the 
museum at Newcastle — ** A thing of beauty 1s a joy for ever ” 
There is no reason why things beautiful 1n themselves should be 
treated so as to repel rather than attract — The element of fit 
association, too, 1s one of the important principles In th® case 
of the temporary exfiibition of pictures in the Academy, the fit 
association of subjects cannot be studied, but ehere ıs np reason 
why mean ait gallery the Muses shogld be scarfd by a Vnus 
being placed close to local worthies, or a Madonna cl@se to a 
party of Bacchanals In museums as in armies the results re 
largely dependent on the leaders, gvho leave the impress of their 
personal character on their commands The impulst to the new 
learning given by Ashmole, Hunter, Flower, and hy Franlts 
and Newton m this country, by Leidy, Dana, Marsh, and 
Agassiz in the United States, will last as longas the myweun®& 
which they founded and organized In Paris the name of 
Cuyier 1s inseparably bound up with the Museum of Natural 
History inthe Jardin des Plantes In Berlin the Ethnological 
Museum, and the anatomical collection at the Ghanf®, gvill keep 
fresh the memory ofeBastian and Virchow in a få distant futute 
when the names of the great political leaders of these times are 
fading away Itis, therefore, of primary impeitance to choose 
good leaders for museum work, and*to offer thage yducement# 
which will command the services of the best men 
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modelled as the most delicate preparations of human anatomy 


the past 
explorations at Mykens and Ilos, m Athens, in the Greek 


The Old Local Museums;m Bitam 


. 

When I first began to study the question, some thirty years 
ago, most of the local collections ın this country were in a 
deplorable state They consisted largely of miscellaneous 
objects huddled together with more or less care, and more or 
Jess—generally less—named. In one you saw a large paster 
cast of a heathen divinity, surrounded by stuffed crocodiles, 
fossils, and models of Chinese junks, which looked like tha 
offerings of devout worshippers In another I remember a 
small glass case containing a fragment of human skull, labelled 
“ human skull,” and a piece of oatcake, labelled ‘‘ oatcake,” 
while underneath was a general label with the mscription, ‘A 
piece of human skull very much like a piece of oafcake ” In a 
third wax models were exhibited of a pound weight of veal, 
pork, and mutton chops, codfish, turnips, parsntps, carrots, 
and potatoes, which must fave cost the values of thar 
originals fifty times over They had labels explainmg how 
much flesh and fat they would make—theoretically—for we 
who are either lean or fat know that the personal equation 
has to do with the actual results They were as carefully 


I quote them merely as illustrations of the misapplication of 
time, money, and museum space 

In many collections art was not separated fiom natural history, 
nor from ethnology, and the eye took in at a glance the picture 
of a local worthy, a big fossil, a few cups and saucers, a piece 
of cloth from the South Seas, a model of a machine, and pro 
bablyalso a mummy These objects would be all very well in 
their places, but being matter m the wrong place, they were 
covered by the Palmerstonian definition of rubbish Such col 
lections as these neither please nor instruct They have no more 
right to the name of a museum than a mob has to be called an 
army Most of us, I think, are acquainted with this type of 
collection, which 1s rapidly becoming extinct with the spread. of 
knowledge I merely quote them as examples of a state of 
things from which we have fortunately escaped 


The Place of Museums zn the New Learning 


The rapid increase of knowledge makes it more and more 
necessary for museums to be organized, so as to be in harmony 
with the swiftly changing conditions The study of things as 
well as books is daily growing ın importance The historian, 
for example, formerly content with written records, now counts 
the results of archaeological discovery among the most valuable 
and trustworthy of his materials in dealing with the history of 

The story of Ancient Greece 1s incomplete if the 


islands, and in the Egyptian cities and tomos be left out of 
account Tothe historian the collections of Schliemann, Flinders 
Petrie, and others are most precious Nor are they less precious 
to him who studies art, or to the ethnologist who studies 
eivilization, or to the naturalist who 1s interested in the distribu- 
tion of the various types of mankind, or to the technologist who 
looks to the evolution of handicrafts e public mind is be 

ginning to realize the value of well-organized museums for 
purposes of special research as well as of general culture, ande 
thustthey appeal to the interest of the many, while books gnd a. 
taste for books interest a narrower circle To contemplate in 
the British Museum the frieze of, Pantheon 1s of itself an 
education in Greek art and in GreeRideas of beauty, and the 
most unlettered visitor to the Natural History Gallerieg cannot 
fail to carry away new®itleas abgut the realm of nature It æ 
obvious, therefore, that 1n museums we have an instrument of 
great educational value, if they be owganized to meet the ın- 
cre&sing demands of modern investigation . 


e 
The Classification t the Musas of To-day 
The museums of to day fall naturally mto four groups 


(1) 
the art point of view (2) The Natural®Hustory, whgch ilius- 
trates the justory of natureein Ñs widest sensg, and of man in 
his physical aspects. (3) The Archzeologicalfand Kthnolpgeal, 
which deals with thê works 8f mah and lis progress 4n avihza- 
tione (4) The Technica®, meWhich objects are agranged in 
reldion toendustry The leading 1d€a of ghe firs@1s æt, of the 
secon® fature, of the third civilifation, and of thePlassthe con- 


quegt of migd over matter e? 
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The Principles of Museum Organrzatron 


These four groupg are sharply defined from each other In 
practice however it 1s often necessary to use for the illustration 
of one what, strictly speaxing, belongs to the others In all suche 
cases, however, the reason of the presence of the alien object 
must be made obvious, if the general effect of the arrangement 
isto be preserved Forexample, in the Manchester Museum, 
I found it necessary to complete the history of the Tertiary 
Period to illustrate the first appearance of man, and to carry on 
the narrative through the prehistoric and historic divisions down 
to modern times by a small selected series of specimens, showing 
the progress of mankind Were it not for this they would be 
wholly out of $lace m a collection of natural history In like 
manner our Egyptian mummy has its due place in the National 
Gallery in Trafalgar Square, its /ocus standı consisting in. the 
fact that it illustrates the art of portrait painting among the 
Alexandrine Greeks of the first century after Christ 

Next 1n the point of impoi tance to the leading 1deas in museum 
work comes the question of labelling and illustration The 
labels should be clear and distinct, and if possible in English as 
wellasin Latin The specimens should illustrate the labels 
quite as much 2s the labels the specimens 
of illustration should be employed, maps, diagrams, restorations, 
and the lke, so that the main. points and relations are clearly 
brought home to the visitoi In addition to the systematic 
catalogue of each specimen there should also be apopular guide 
similar to those of the British Museume It goes without saying 
that a collection of books 1s also necessary 

The kind of museum most desirable in any place depends 
entirely on the local conditions, and there 1s no hard and fast 
scheme applicable to all cases 


work which it 15 intended to do as well as large museums in the 
metropolis, or in a university, or in a centre of commerce The 
principles of success are the same mall they must be orderly, 
they must be intelligible, they must as far as possible appeal to 
the sense of beauty Under no circumstances must unnamed 
and unknown specimens be allowed to appear A ragged recruit 
may be drilled into a good soldier, but he spoils the parade if 
he appears out of uniform in the 1anks Nearly all of us who 
have had to do with museums have sinned ın this matter, and it 
18 not for me to cast a stone at my fellow sinners 
The work, however, 1s only partially done when 2 museum 1s 
properly arianged, labelled, and catalogued on the above lines 
* | o make it intelligible in the best possible way, it 1s necessary 
that there should be lectures and demonstrations given in the 
museum itself, in which some special points snould be taken up 
which mteiest either the general public or the special Worker 
In my experience oral instruction with the things before the eyes 
m the museum, and not away from it 1n the lecture-room, 1s the 
best manne: of doing thi» As an example of this, I would 
refer to the demonsflations organized in the British Museum by 
Prof Stewart Poole, ingwhich ancient art and civilization were 
dealt with, gnd to those which have from time to time been 
given in the national collection of natural history, under the 
auspices of Dr Flower In this relation the British Museum will 
be found to be one of the most valuable instruments for spreading 
knowledge in the University which London will have in the 
future In this relation, to Geological Mustum in Jermyn 
Street, around which are C€ntred some of the ablest men of the 
time — Dela-Beche, Murchison, Ramsey, Edward Forbes, 
*'Pyhdal, Huxley, and many others—has done most valuable 
service Itısın this direction that museums will influence the 
general educ#ion in this @untry, and take thtir natural place 
mathe new learning e 


e . 
Applecatron of these 2 anciplao to + Manchester Museum 


e I pass now to ghe application of the above principles to the 


.Manchester Museum, Owens College * eDuifexperience gained 


e in brngingthe old colection into. harmony with modern re- 


quirements cannot fail to interestthosg who are now engaged in 
like won, because may show not only what 1s to be copied, 
but what isto beawoidgl * ° œ t. 

When thé task of orgagization igs entyusted to me in 1869, 
there was @ farge gengal Bllection of natural history, anda 
large geologicfi collection The former had been a firs? Gass 
collection 1n #he second quarter of this century, but hgd ceased 
to grow, andethérefore had become, dead he second was in 


. 
ba td e. es 
* $ . . 


All possible means | 


Nor 1s the question of great or 
small to be looked at otherwise than as one of detail A small 
well arranged collection in a school or m a village will do the 





good order, and, under the care of its founders, Bunny, Ormerod, 
and others, was properly named Both, however, were in a 
most deplorable state so far as relates to fittings, and were 
simply ignored by the egeneral public, and scarcely usedeby 
students The first step was to sweep ou? of, the way th@ mis- 
cellaneous objeéts which had no place im a Natural History 
Museum The sext was to organise What remamed into a 
systematic collection 1n rooms and cases which were unfit for 
the purpose Then followed evening lectufes and demonstrations 
in the old Museum building ın Peter Street Later the teaching 
collections in Owens College were added, aad the Museum 
began to revive and grow, slowly but steadily, as the connection 
with the College grew closer, till, ın 1874, it was"transferred to 
temporary quarters ın the attics amd basement of the Owens 
College It continued to grow in spite of the removal and of the 
inadequate cases, angl the interest of the public was maintained 
very largely by the system of Satuday afternoon demonstra- 
tions in the only part open to the public—the Geological 
Museum 

The systematic rearrangement in view of the new build- 
ings was taken in haud The minerals were arranged, 
labelled, and catglogued, Dana's ‘‘ Hand-book of Mineralogy.” 
offering a ready-made catalogue To meet the minmg interes 
of Manchester special groups of the minerals found in associa- 
tion were organized to illustrate the minerals of Derbyshire, the 
Lake District, Cheshire, the diamond mines the apatite mines, 
and the hke 

For the special ends of the geological teaching, the rock 
specimens were also arranged, and special groups were formed to 
illustrate their association—such as the products of Vesuvius, 
and of the volcanoes of Auvergne—and to illustrate the destruction 
of rocks by natural causes Then naturally followed the classifica- 
tion of the fossils to show the sequence of events in the geological 
record In this the Carboniferous flora and fauna naturally 
took a prominent place, because of the vast importance of the 
coal-fields to tgis district The arnval, too, of the existing 
higher Mammalia, including map, on*the earth, took a pro. 
minent place in the Tertiary collections, and formed the leading 
idea in the Tertiary chapte: of a history of the earth, while the 
story of the earth was fitly closed by a senes of groups illus- 
tratirg the eyplution of human culture and the prehistoric 
and historic periods The general principle of classification 
throughout the whole geological series, 01, 1n other words, the 
historical method, was that of ¢zme Next the zoological col- 
lections were airanged, as far as the changing classification would 
allow, zoologically, with a spexial group for the zoology of Great 
Britain The botanical collections, which offered exceptional 
difficulty, are now in hand In this manner the whol®of the 
collections were arranged for the time when they should find 
their place 1n the new buildings, and pass under the care of the 
professor in each department , A scheme of uniformity was 
carrigd out with regard to fittings and mounts also, a definite 
unit of size, 4” x 14’, was decided upon, and all tablets and glass 
boxes were made either on that or on multiples o®that This 
unit also ruled thé size both of tlm drawers and of the cases in 
the new fittings The system of punted labels u? which black 
ink represents the specific name and the red the name of the 
groupwasalsodevised In the plans of the new Museum the maxı- 
mum amount of hight, consistent with stability and architectural 
beauty was the leading idea, while the laboratories and lecture- 
room of the whole of thegNa»ural History Department of the 
Collgge were brought as close as they could be to the Museum 
The *uilding itgelf was desygned to suit the organizauon ef the 
collections * Thus step by Step the present Museum was guadu- 
ally &uilt up, and when the buildings were completed ın 1884 
the collections were transferred fo the quarters which they now 
occupy, agd*where they form a centre towards which other 
coliecgions gravitate 

While the museum has been rapidly growing during the last 
eight years,e the system ©f museum lectur€s and addresses to 
various eorganizations, mechanics’ institutes, gchools, and the 
like hasbeen largely developed In its present state it is used 
largelyeby students of Owens College, and is growing 1n favour 
with the gqnétal pyblic— In other worfls 1t 1s taking the place ıt 
ought to have in the education of this deneélyepopulated district 
These results, gt must be observed, have only been possible 
through the hberalty wfth which the Museum has been treated 
oth by the pyblig and by Owens College I look forward with 
confidence to pne when both will be amply repaid by the 
1mpulse 1s gfving, and will give, to the new lear@ing. 
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I do not for one moment suppose that a natural history 
museum of thie kind 1s suitable for all places The genzus loct 
must be, ın all places, the geg.us of the musgim The principles 
however of success are thé same in all, and success can only be 
achieved 1n a limited degree if there be no signs of the worship 
of s®mg of the Muses 1g the arrangement’ 


The Woo k of the Museums Assocratin 


In ending this address, all too long, I fear, fol my audience, all 
too short for my subjeg, I must add a few words as to our work 
asa Muséum Association Itis twofold First, we must arouse 
ourselves to the present situation and note the directions which 
the intellectual Movement of the day ıs taking Next, it is our 
duty to arouseghe public to the importance of museum develop- 
ment, and to take care that the claims of museums as instru- 
ments of education shall not be ignored in the grants made by 
public bodies for the good of the commonweal 





ON THE CARBURIZATION OF IRON, 
I 


HE conglitions under which carbon combines with iron have 
been closely studied, and the observed phenomena fully 
discussed Even now, however, it ıs doubtful whether true 
chemical combinations of carbon and iron are formed It 
has been alternatively assumed that carbon is with difficulty 
soluble ın iron, and that at low temperatures solution may pro- 
ceed very slowly In other words, carbon is not easily dissolved 
except at high temperatures , and it follows that if highly heated 
iron fully charged with carbon be cooled, a portion of the carbon 
must be precipitated in this state, existing simply as foreign 
matter in the metal, but that, on reheating, it may again enter 
into solution Low carbon steels may be regarded as dilute 
solutions of carbon in non, pig or cast non a» saturated , and 
intermediate grades may be termed moderately concentrated 
solutions è 
» Against this, however, there 1s a mass of evidence which de- 
serves attention and cannot be ignored — Peicy states that for 
the full caiburization of non a high temperatuie 1s necessary, 
and futher, consideiing the absolute infustbility of carbon, it 
seems reasonable to assume that these elements nfust enter into 
chemical combination It 15, however, admitted that this com- 
pound may have the power of dissolving additional carbon , this 
explains the copious deposition of carbon in the graphitic form 
when ironiscooled Dr Percy finally concludes that there must 
be at least one definite compound of carbon and iron, but adds 
that thege seems to be no reason why solution should not occur, 
as 1n the case of mercury, which hquefies gold, silver, or copper 
Prof Roberts Austen also (** On Certain Propeities common 
to Fluids and Metals,” Royal Jnstitution, March 26, 1886) 
speaks of the power which cermin solid metals have of even 
rapidly taking up fluids—clearly cases of solution Abel 
claims to haye proved the existence of a definite compound of 
carbon and iron Prof Robert. Austen also,finds that heated 
iron combinegwith puse PAM in the forn of diamond dust 
The “uthor also has succeeded in directly combining iron 
fused 27 vacuo with pure sugar charcoal presumably freed from 
gases by repeated heatings :/» vacuo Ye it ıs obvious thee 
instances may all be explained on the tneory of solution at 
elevated temperatuges, with the exception of Prof Abel's, who 
claims to have isolated a definite carbfde of iron from the metal 
Matthieson, as the result of an elaborate search, sfatessthat 
** with few exceptions" most of the hnown two-metal alloys are 
sohdified solutions of one metal in another — Catbongron 
alloys may be looked upon as solidified solutions of carbon in 
iron, and the analogy of cast 1row with othe: alloysindicates the 
non-existence of chemical combination between carbom and iron 
Again, viewing alloys as definite chemical combination? the 
facility with which, heated iron absqjbs certain gases does not 
admit of easy explanation o 9 o9? 
Deville, however, 1magines a kind of porosity ın thesmetals, 
térming it an intermolecular porosity, gufficient to admit of the 
passage of gas at a low temperatme , and supposeqit developed 
by the expansive agency of heat Graham egjsume that the 
affinity of the gase fof iron and platinum ıs as the attraction 
admitted to exist between a soluble body and 1ts*solvent 
Other metallurgists are of opigion that*carbon does 
directly combine with iron, attributing their YN to the ın- 
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direct action of carbon monoxide gas always present in iron , 
by the agency of this gas carbon 1s indirectly transferied to ifon 3 
but ıt would appear that this cannot be maintayned, for ıt has 
been proved that carbon combines directly yith iron. one way 
or the other, z.e by solution or chemical combination 

e Whatever may be said of irons containing an excess of 
carbon, z e cast iron and very hard steel—which, if one grants 
that carbon is not very gpluble in iron at a low tempemture 
may be termed supersaturated solutions—in the case of low 
carbon steels there seems some ground for assuming that carbon 
1s merely dissolved in the metal 

Sir L Bell tells us that, on heating thin sheets of carburized 
metal or steel piled closely together, the excess of carbon con- 
tained 1n one or more of the sheets 1s transferred to the others 
Wrought iron is carburized in much the same m&nner by the 
cementation process, and 1t 1s equally possible that heterogeneous 
Iron, 2 e tron contaming intermixed carbon or graphite, and as 
a rule not equally diffused,* may by continued sufficient heat- 
ing become practically homogeneous 

It 1s a well-known fact that the carbon in low carbon steel 
—for instance, Bessemer steel—exists 1n at least two different 
forms, Prof Ledebur says four Akerman (Iron and Steel 
Institute) classifies these as (1) hardening carbon, oi the carbon 
which determines the quality of steel, (2) cement carbon, and 
also graphite may be present 

The united researches of many workers in this field of research 
indicate generally that a portion of the total carbon 1s in inti- 
mate union with the metal, and that the more intimately com- 
bined or hardening carbpn determines the quality of the steel 
The carbon incompletely combined (or intermixed carbon) is 
termed cement carbon, because it occurs in the largest propor- 
tion 1n blister or cement steel 

Does not tae above point to a case of solution of carbon, in 
which the quantity ın solution ıs determined by temperature, 
just as with other solutions ? 

Metallurgis's, however, "can hardly accept the theory of solution 
without qualification 

Mr Spencer states that ‘‘unhardened steel containing 1 18 
per cent totat carbon—of which the colour test indicated 89 per 
cent as combined carbon, and residual carbon or graphite 29 per 
cent —after benz hardened, gave only 58 by colou: test, and 
only traces of giaphitic carbon, showing a loss of 51 per cent 
of carbon A softer steel, containing §0 total carbon—equalling 
45 per cent by colour test, 04 percent giaphitic carbon— 
after hardening, only 21 colom test carbon, graphitic carbon 
00, showing a loss of 29 percent Other analyses were made 
confirming the above, and establishing the fact that after harden- 
ing there ıs always a proportion of carbon which can neither be 
determined as graphite or by the colour test, and this propor- 
tion ıs found to increase according to the larger amount of 
carbon th the metal, and the rapidity with which it was cooled ” 
(Mr Spencer, Iron and Steel Institute) 

The facts above quoted are not apparently in accord with 
the theory of solution, but there are undoubted allotropic 
modifications of carbon, and this peculiar*form may be one 
of these, ‘‘ uncombined,” and may be clasyfied with the graphite, 
orreally as merely intermixed foreign matter . 

There 1s the alternative assumption that the missing carbon 
may exist 1n some form or combination with the uon, possiblye 
not capable of being registered by the colour test, but es the 
steel 1s treated with dilute nitric acid, in which it 15 completely 
soluble, with the exception of thengggphite, this assumption can 
hardly be maintained , 

Referring to Akermap’s assertion that only combined¢‘ harden. 
ing" carbon determines the physical properties of steel—&n 
assertion with which Mi Spencer agrees—‘‘ The apparent loss 
of carbon shown*by the latter, and wehich we hav@ determined 


as'intermixed carbon or a ferm of graphite "—it may well ases 


thet the missing carbon do intunately mixed eis to be in 
a state closely bordering "on @olutiqn, foi it ıs well known 
that 1t ıs difficult to draw the line between absolute solution 
and matter finely suspended 17 a liquid The I&tjer practically 
often presents the apffearance of a solution scarcely to be 
distinguished from ıt Messrs, Harold Picton and L eE Linder 
(Chem Soc , January 1881) are of opinionghat there is a. con- 
tinuous series of grades ofgsolution gasgng withogit bræk rom 
suspension to a ciystallizgble sogution Tus sdems veu] probable, 
age 1n accordance withfour cRemica,eperience | € 

if the author has adequately grasp Pfof Aker- 


man's views, has little or rothing to do with the*qualitv of 
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os — ' "Graphite carbon exerts an influence only on iron 
im so far as ıt diminishes the continuity of the iron. molecules 
"We often méet with the incorrect statement that the influence 
of carbon on pig-Iron 1s quite different from tts action on steel 
and malleable iron 

** t is easy to prove to the contrary 1f we distinguish properlf 
in peg-iron between the combined carbon and that which is 
only mechanically incorporated as graphite, which ought not to 
be included ın the calculation if we wish to form a judgment 
on the properties of pig-iron as dependent on its contents of 
carbon " 

As one understands this, the same applies to steel 

So far there can be no difficulty m assuming at least the 
probability ef the solution of carbon in iron, and that the 
physical qualities of the metal are determined by the quantity 
of carbon in solution, z ¢ Akerman's hardening carbon 

The facts, per contra, appear mainly to indicate that carbon 1s 
merely sparingly soluble in iron at temperatures below its fusion- 

oint 
d A more serious objection (previously referred to) 1s that 
carbon 1s practically infusible, more especially ın the graphitic 
form How this intractable body so readily interpenetrates iron 
is à problem not easily solved 





The ordinary chemical theory of solution as usually under- | 


stood does not, however, seem applicable on the whole , but 
some of the results accruing from the recent development of the 
gaseous, or rather physical theory of solution, may be made 


available for this purpose A 


The Physical or Gaseous Theory of Solution 


In cases of simple solution the dissolved substance may be 
regarded as bemg evenly distributed throughout the solvent 
The substance 1s dissolved by virtue of osmotic pressure, and 
Van 't Hoff has shown that osmotic pressure m solutions corre- 
sponds to gaseous pressure in space 

Further, 1t appears that both Boyle's and Charles's law holds 
good, at least for dilute solutions, osmotic being the equivalent 
for gaseous pressure, which pressure increases for constant 
volume proportionally to the absolute temperatue It has 
been, however, objected that Boyle's law 1s not strictly applic- 
able to *' more especially concentrated solutions," but Prof 
Orme Masson (NATURE, February 1891), states that these are 
comparable with the case of gases at high pressures Again, ex- 
ceptions are claimed under the law of Avogadio, ze equal 
volumes of gases contain equal numbers of molecules under 
like conditions of temperature and pressure, but as regards 
compound gases exceptions occur, as also with dilute solutions 

Exceptions can be explained by the theory of dissociation 
'The analogy between gases and the physical theory of solutions 
thus seems complete, and Ostwald describes an expergment in- 
dicating the existence of free 1ons in a dilute solution of 
potassium chloride , other instances might also be quoted 

The author's object, however, 1s fiot to discuss the absolute 
correctness or otherwise of the theory of gaseous solution, which 
seems pretty well established , but to show that it may be ap- 
plicable to the solution of carbon in molten, semi-fluid, o1 even 
merely heated iron, apart from possible cases of dissociation and 

e chemical combinations Solution ıs simply the even distribution 
of ope body in another, or such distribution as that of ®per- 
manent gaseous matter through space It may be urged that 
the theory is not applicab semi-fluid or merely heated iron 
No definite line can, hever, be drawn , it 1s obvious that the 
differeng grades of temperature are simply approximations, moie 
@ less, to ghe ideal fluid cqndition** The law of solution, 
as above defined, may suffer modifications, but need not in con- 
sequence Ie rejected 

e 


e . 
. 
t 
š Definition of Oslotic Pressure > 


“í Osmotic pressme"ig reall a definite force With suifable 
apparatus this force can be measured, in centimetres of a 
mercury colgnfn, and Pfeffer hds shown that this, the osmotic 


* * pressure, 15 intimately connected with fhe nature of the dissolved 


substance 
** The pressur@gvas found tobe dépendent on, andein propor- 
tiof 19, tha concentytign of the, solution, the pressure at a 
specified eoncentfatioft is depenjlent on the temperature—a rise 
in temperasure corresp@ndg to anencré&e in pressure . 
p: Thi? digfovery semained yonoticed In the first Msignce*the 
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facts were only required. for the elucidation of 
logical questions 

“And it was n8t until 1886 that, Van ’t Hoff developed a 
theory of solution based on these phenomena = e 

‘t Osmotic pressure 1s a specific property of the substance in 
solution, and im this respect 1esembles gaseous pressurg *The 
analogy between the state of solution and the gaseous state 1s 
clearly shown (gp 115-17)  Disolved substances exert the 
same pressure in the form of osmotic pressure as they would 
exert 1f they were gasified at the same temperature without 
change of volume ° 

'* All that we know of gases holds good for solutions, substi- 
tuting osmotic for gaseous pressure . bd 

** Osmotic pressure 15, 1n some instances, veryegreat ” 

And it seems clear that osmotic presure 1s not a mythical, but 
a real or actual force of considerable power, and one which may 
be rationally appligd to the elucidation of the cause of the car- 
bonization of iron, further, ıt may even afford a clue to the 
phenomena observed 1n the production of other alloys 

As regards the carburization of iron, the physical theory of 
solution, **founded on the identity of osmotic with gaseous 
pressure," seems the only one capable of affording a satisfactory 
explanation of the facility with which carbon combines with iron 

The chemical, or old, theory of solution apparentáy fails toglo 
this The same may be said of the assumption that chemical 
combinations of 1ron and carbon are formed Although 1t must 
be granted such combinations may exist, yet, in the author's 
opinion, complete proof is still wanting It 1s really difficult to 
reahze, when dealing with stable bodies hke iron and carbon, 
how their union can be thus accomplished s 

On the contrary, the application of the law of osmose renders 
the conception of the transfer of carbon to iron very easy 
This force, exerting probably almost 1llimitable power 1n nature, 
seems the only one capable of overcoming the zsestea of 
bodies , such, for instance, as that of iron and carbon 


certam physio- 
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so 
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* 
The physical theory of solution has hitherto only presumptively e 


herem been gpplied to the solution of solids in Jiquids , and 
it may be asked, Is it applicable to the case of the solution of 
solids 1n solids, such as carbon and non, when heated ? . 
To this one can reply with. confidence that the absolute sohd 
has no existence Unless we reject the atomic theory, it is 
evident that no tangible mass of matter can be termed a solid 
itis an aggl8meration of atoms Further, accepting the defini- 
tion of what 1s termed the atomic volume—z e the space occupied 
or kept free from the access of other matter, by the material 
atom itself, togethe: with its mvesting sphere of heat—uit follows 
that the atoms must be apgrt from each other in the so-called 
solid mass, and the distances between the atoms aie probably 
considerable as compared with the actual volume or size of the 
atoms themselves ‘Therefore, there can be no difficulty m con- 
ceiving that osmotic pressure plays a part in the case of a mass 
of matter, **conventionally (&med a solid" It ıs only aques- 
tion of degree , the quantity®of matter dissolved in a given 
tre is simply a function of the temperature applied, and at 
a low temperature, the effective osmotic pressure in the case 
of solids seems ecomparable to pat of a hquid evaporating under 
pressure of its own vapour * Evaposation 15 retarded, and 
the analogy may hold good in the case of the conventional 
solid JOHN PARRY 


PHOTOMETRIC OBSERVATIONS OF THE SUN 
YND SKY. 


è . 

Arburpss have been made by Clausius and variggis other 
mathematicians to talculate the light at different points of 

thé perfectly clear sky, and to compare the light of the whole (or 
a portion of the sky with that of the sun The difficulties of 
photomejr measurement have prevented any of the theories 
lseiag thoroughly established by experimental verifications 

In the fnst period of photography, it became a matter of 
Sracgical wnporjance to have some way ef testing roughly the 
“actie activity of diffused daylight,” in order to obtain a 
guide foi the time of exposure Very maify photographers, in 
those days when the evals of over-exposure could not be corrected 
in the pynfing, must have exposed & scrap of sensitive paper, 
awd thence cortcluded how many secogds' exposure they would 
allow. e 


* ** Photometric@bservations of the Sun and Sky,” by Wm Brennards» 
m Royal Sodety, vol 49, n 288, April 18, 1891, pp ^ 255- 
280 id 
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From this point t would be a very easy step to test the Seconds, then the effect of the sun alone wa? reckoned 1$ of 
“ actinometric,effect on sensitized paper" (‘‘chemical action” | the sun and sky togethe: It 1s clear that asy uniform paper 
of Roscoe) of different skies, pr of the sun atgdifferent altitudes | should give such ratios the same, though the actual shades pro- 
It 1s not probable that th@chemtcal actionis simply proportional | duced would be different in different paperse All the papers e 
to the light, but ıt would be soon found that the ** chemical | made by Brennand himself were found ‘‘uniform,” 22 to 
acti@n” could be much more accurately measured than the | within the limits. of variation (say, 2 per cent ) within which the 
light * : darkened paper can be read, ze the shades can be matched 

Su Henry Roscoe (partly in junction with Blinsen and with | Any good photographic paper 1s found uniform enough fof the 
Thorpe) made many investigations and varlous publications | purpose, but some of the ordinary photographic papers tried 
between 1859-70 on the chemical action of the sun and sky | lately ın England have been found not good enough, the 
as measured by its eff€&t in darkening photographically sensi- | nature of the irregularities introduced by imperfect paper 1s such 
tized paper Roscoe delivered the Bakerian Lecture in 1865, | as to suggest very soon their cause 
** On a Method of Metegrological Registration of the Chemical It ıs to be noticed that all that can be observed is a ratio 
Action of Total Days 2 the observations in Roscoe’s direct process are not absolute In 

Throughout Ms investigations Roscoe pursued a direct method | that process there 1s a standard unit, viz the bfackness pro- 
of experiment he elaborateby investigated a method foi ob- | duced in the standard paper by the standard light action at the 
taining always paper of standard sensibility , he devised a plan | unit of distance for z seconds Any other light that produces 
for obtaining a light of standard intensity , he then exposed a k x , x 
piece of the paper to the action of the sky, or of sun as d shy, this blackness has the numerical value zm Roscoe’s umt 
or of a portion of the sky, and compared the effect produced in | There 1s little doubt but that Roscoe got his standard light 
2 given number of seconds with that produced in the same | and standard paper, each time he recovered them, correctly 
paper in the same number of seconds by his standard light | within the percentage of error involved in the reading He 
Roscoe also, by a laboiious method, verified his fundamental | would be certain to have prepared his salts of exactly the proper 
asumption that light of 1ntensity 50 acting for reecond has the | strength, but there ıs an e:ement of uncertainty in the degree 
saf effect 5 light of intensity r acting for 50 seconds, in which papers apparently of similar texture and in a similar 

Roscoe took half houily readings at Manchester, and thence | state of dryness, &c , take up salts This element of uncertainty 
gave the (comparative) actinic effects of the sky at different | 1s avoided by Brennand’s method? which 1s far more absolute 
seasons of the year Also he compared the chemical intensity | than Roscoe's 
of total daylight at Kew and Para, and investigated the relation The water-motion actufometer gave Brennand, for each 

* between ghe sun’s altitude and the chemical intensity of total observation, a shaded strip darkened gradually from o to 8 (or 
daylight in a cloudless sky By total daylight Roscoe meant | to 16) seconds He could note on this the point at which a 
the chemical action produced by the sun and whole sky together | particular unit of darkening was produced, and the inverse of 
on a piece of paper exposed horizontally this time gave him a measure of the ratio of the observed 

Roscoe found that bis readmgs were enormously affected by | * chemical action " to that which had produced the unit 
the cloud-haze or invisible vapour in the air in England, he darkening 

*got his results, as to comparison of the chemical intensity at This, of course, involved the assumption that hght of in- 
9 different seasons of the year, and at different altitudes of the tensity 50 acting for I second has the same effect as light of 
sun, by assuming that in the average of a larg® number of | intensity 1 acting for 5o seconds This Brennand thought might 

». observations, the effects oftloud, &c , would be self-destructive | be assumed, but he proved it in the following very simple 

Roscoe found that the ‘‘ chemical effect” of the sun depended | manner 
only on his altitude (1n a cloudless sky), being the same at Para A shp of sensitized paper ıs formed into a nng (a short 
and at Kew He got very anomalous results as to the effects in | cylinder) and placed round a light (the wick of a candle was 
spring and autumn in England, probably because the effects of | used, but any ight would do, irregular or not) excentrically. 
cloudiness were not self-destructive in his series of observations | After a certain time the slip is examined and found to be shaded 
He arrived, by ‘‘ averaging" the cloud irregularities, at the law | gradually from the farthest to the nearest point, the effect at 
that “the relation between the sun’s altitude and the chemical | each port varying inversely as the square of the distance 
intensity of total daylight is graphically represented by a night Tnus 1f A be the source of light, O the centre of the ring, and 
Ime" (a result only a rough first apfroximation to the truth) | if we have OB = a, OA = 4, POB = 9, we shall have the 
Roscoe obtained small result in comparing the chemical action | chemical effect at any point P of the slip vary as 
at differen@ points of the same sky, partly because he could make , i 1 
no experiments tn person on a tropical clear sky, partly because = 
to note these differences requires sfperior instruments to the 
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direct experiment method alone trig& by Roscoe In a particular = t Bren k @=14 inch 

Mr W Brennand was engaged at Dacca in observatione, | 4 as 4 Ead calar experunen CBrengaud “100 4 , 
parallel to those of Roscoe, and nearly contemporaneous, 1861- 
66 Brennand@was quite unaware of Roscoe's experiments 
Bemg an amateur photographer and his own photographic . 
chemist he was first led to devise an instrument for testing the Taking the unit of intensity. that at the distance r inch from | 
chemicat action of sun and sky, in order to obtam guidance for | the wick, and calculating the values of 8 for values of the m- 
the number of seconds to expose a photographic plate He | tensity 1, 75, 5,and 3, we have 0 = o, 20° 10', 78° 34’, And 
was soon led on to 1nvestigate the effect of the sun at different | 141? 48' respectively The lengths of arc corresponding to these 
altitudes, the effect of the sky for different altitudes of the fun, | are found to be 4b inch, 192 inc d 345 inches respect- 
and finally the law of @istribution ofe thee“ chemical action” ın | 1vely These lengths can be marked off on theslip Another 

e slip can then be darkened yn the water-motion actmom@er, by. , 


. 


a perfectly cloudless sky 4 œ 

Brennand's procedure in experiment differed. fuhidamentaly | any light, a unit can be marked oa this slip at the Point where e. 
rom Roscoe's in two points — e. tne shade corresponds with that at the unit in the ring slip , it 

(1) Brennandonly attempted observation in the cold weathd! | then can be seen whether, the intensity 8f shade at the distalice »- 
at Dacca when he had a complete hgrizon of clear sky "He was | 49 ofi the ring slip agrees wii that at three-fourths tht time 
thus enabled to carry hts mvestigations into the laws of chemical | for ungt on the actinometer slipp, and similarly for the*other cal- 
action m a cloudless sky much farther than Roscoe, ,90 p*r*| culated values This experiment v@rifiesthe law assumed, and 
cent (at least) of whose observations were obscured by cloud | moreover affords a check on the paper employed, and on the è 
1rregularittes that coul@ not be allowed fé&r e. è ,.0 closeness with which tigts cag be matched ° a s 

(2) Instead of Rgscoe’s direct method of observagion, Another important meafhs of verificatiog was employed by é 
Brenpand was early led to devise an instrument (the water- | Brennand, which Roscoe does noteappea: to have avail@d him- 
motion actinometer (see NATURE, January, 1891, p 237) bythe | self of Ca¥ing the effect of the sky alone inefarkening aper 
aid of which he was independent both of the stanglard light and. | B, and the effect of the sun ang skyetogethep A, Rosc& observed 
standard paper attained by Roscoe with so great tahour The | A and observed B, aad then, calculated the &ffect of the sty alone 
sun himself was, ın fact, Brennand's standard light, and the | as A,*B Brennand did this , but alge observed the Sug alone 
darkening of each paper was read as a ratio , for anstance, if an | by the Synple'device of a vertical shg in a shÜtter, and was thus è 


exposure of 10 seconds to sun and *sky produced éhe same bt to check the accuracy of his method and of his wogk 

tint in the paper that was produced by the sun Pone in 17 Hawing thes establsshed the trustworthiness o9 lys modus P. 
e . 
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*. 
operandi, Brennand, with his water-motion actinometer, drew 
up, by an ample series of observations extended over several 
years, the Table R given in NATURE (January 8, 1891, p 237) 
The numbers in this table are ratios, and they may be all multi- 
plied by any number without any real alteration in the table. 
The umt of chemical action originally started with was th 


blacltness produced by 100 grains ofẹa candle burnt at the unit | 


of distance, and this ıs the unit which underlies Table B 
Brennand early found, as Roscoe found, that the sun has always 
the same effect at the same altitude im a perfectly clear sky 
Hence, 1n all the later observations the unit was recovered from 
the sun 

Thus, to take a series of observations, with the water-motion 
actinometer, “vith strips of an unknown (but uniform) paper 
first, a strip 1s placed in the instrument, the sun alone bemg 
admitted by the vertical slit, and the sliding shutter is run up, 
we thus get a gradually tinted slep beside the gauge marked in 
seconds The altitude of the sun 1s noted, suppose it 30°, 
the number in Table B for this altitude is 0 1070, ze the 
number of seconds which produces un:t darkening by sun alone 


at this altitude 1s Sio; seconds = 93 seconds Then on the 


sun strip a mark 1s made opposite the 94 seconds graduation on 
the gauge, this ıs the umit blackness for the paper, and any 
subsequent strip exposed 1s ‘‘read” by marking the point on it 
which has the same blackness? 

This method of recovering the unit 1s not sufficient to deter- 
mine, for mstance, whether the sky in England on a certain 
morning was really clear, że as truly cleat as the Dacca cold- 
weather sky. To determine this particular pomt, Brennand 
lately in England burnt roo grains of a candle (as near as he 
could get) similar ın composition to his Dacca candle, and the 
result shows conclusively, by the exact accord of several observa- 
tions lately made near Taunton with corresponding old observa- 
tions at Dacca, that in this case the two candles must have 
produced equal effects But ıt 1s obvious that the candle could 
only be trusted by these results The experiments made with 
the candle were not made to recover the Dacca unit, but to test 
the candle The exact agreement in the several results raises 
the very strongest presumption that the Taunton candle was 
equal to the Dacca candle It 1s, however, possible that the 
Taunton sky varied for the several observations m exact ratio 
with a variation in the Taunton candle , and ıt can only be said 
that Brennand’s observations on this part:cular pomt, so far as 
they go, support Roscoe’s result that the chemical action of the 
sun is the same at the same altitude in a perfectly clear sky, 
always and everywhere 

When the chemical action of the sky (or of some portion of it) 
on a piece of flat paper 1s observed, what 1s measured is the 
integral of the resolved effects of each sky element Thus if, as 
an Roscoe’s experiments, the piece of sensitized paper 1s exposed 
horizontally, and the effect of the whole sky (the sun being 
stopped off) ıs taken, we have the total effect of a ring of the 
sky distant 0 from the zenith to be multiplied by cos 0, and then 
tne effect of all suchenngs from the zenith to the horizon to be 
summede This view of the resultant action suggested to Bren- 
nand the more original branch of his mvestigations He was 
early led to suspect that the chemical action. of the sky varied 
in different parts of ıt He devised an instrument, whith he 
calls the mitrailleuse actinometer, by which he was enabled to 
prove that the chemica n of the sky 1s a® minimum im the 
great circle distant go* trom the sun, for an altitude a of the 
sun th minimum he calls 2, Brennand then further proves 
that the chemical action (at the same fime) at any other point of 
the sky distant 0 from the sun ts then 2, cosec 0 

aving established hese important laws Brennand is able, 
by mathematical process, havinggz, given him, to calculate the 
total effect of any defined porhoffot the sky on a plane of sensi- 
tized paper exposed ateany géven angle He was thus etabled 
to compare Roscoe’s readings of total diffused dayhght on paper 
exposed herizontally with his own Dagca readings on paper 
exposed perpendicujarly to the direcfion of the sun 

The% investigations led Brgnnand to a theoretic value for the 

ration of twifight, and to the defising a new msérument, the 
*' octant a€tinometes,’ dy which the fundamental constant v, can 
be obsg@ved directly” . " e 

This, ‘“oqgant ” actifiometer oWservef one-eighth ofthe heavens, 
cut out, byethree pÉnes at right angles to each otifer, plafed so 
that the ne OS, the intersection of two of the planef$ passes 
through the&un Owing to the cloudy sies of Tgunton, Bren- 
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nand (who experiments only with a clear sky) had been able 
very imperfectly to test this instrument at the tame his paper 
was read to the Róyal Society Me bas since found that this 
*oetant" may be tuned m any way round O$ (above the 
horizon, of course) without altering the reading on either of the 
three planes of the octant This “ octagt,” therefore, only re- 
quires one-fourth of the visible hemisphere rownd the zenifh to be 
clear, for a good qbservation Whates mare unportant, it enables 
the observer, when the sky 1s clear, and the sun's altitude from 
30° to 60°, to take an observation of a t of the sky entirely 
30° from the horizon , so that the uncertainty arisingefrom haze 
near the horizon (which could not before be allowed for) may by 
this capital instrument be avoided, ande, obtafned without any 
integrations or calculations beyond divisfn by aynumber 

In the whole of these later developments, Brennand's work is 
entirely original Sir Henry Roscoe, following a somewhat 
different course inquiry, has made experiments on the 
chemical action of the sun and sky at different levels above the 
sea , and on the total effect during different months or seasons 
of the English sky with all its cloud, fog, and smoke, which 
last 1s an important practical measure of the climate in its 
influence on vegetation, and perhaps on human health 

The researches of Roscoe and Brennand have thus, though 
overlapping at “particular points, extended mainnly,m different 
directions Brennand, in the ground covered by both, fs 
forward far the more accurate determinations, his table (B) 
given in NATURE, January 8, 1891, p 237, professes to be of the 
same characte: and value as a table of the constants of 


oo 


refiaction, —Brennand has had half a century's experience with | 


the chemistry of photographic paper, and is an eexcellent 
mathematician of the old school Moreover, the three leading 
actinometric instruments he has devised, the water-motion, the 
mitrailleuse, and the octant, show him to be possessed of much 
resource 1n devising instruments of research, 





INORGAMIC SYNTHESIS OF AZOIMIDE, N,H 


A METHOD of synthesizing this interesting compound, of 

nitrogen and hydrogen, by means of a simple reaction in- 
volving only purely inorganic substances, has been discovered by 
Prof Wishcenus, and ıs described by him in a communication 
to the currefit number (No 12) of the BericAte of the German 
Chemical Society The reactions by which azoimide has hitherto 
been obtained have all been of an organic nature, and more or 
less complicated The mode of preparation described by its 
orginal discoverer, Prof (Curtius, in reality depends upon a 
very simple reaction, that of nitrous acid upon hydrazine, NoF,, 
the other hydride of nitrogen whose preparation we also owe to 
Prof Curtus, s 


H, 
| + HNP: = NH + 2H,0 
e 


9 


è 2 
Hydrazıne, however, has only yet been prepared from its organic 
derivatives, and moreover ıt has not been foung practicable to 
actually conveft free hydrazmg itself by means of nitrous acid 
into azoimide, only certam organic deffvatives Being acted upon 
by nitrous acid with production of azoimide The jferfected 
mode of preparation described by Prof Curtius at the close of 
last year is very briefly as*follows Benzoyl hydrazine, 
CH; CO NH NH, is first formed by reacting with ethyl 
benzoate upon hydrazing hydrate e 


CH, *coog.#, + N.H, H,O 
" = C,H CO NH NH, + C,H,OH + H,O 


*'The benzoyl hydrazine is then converted by mgans of nitrous 
acid, obtained from a mixture of glacial acetic acid and sodium 
nitrite, nfo the benzoyl derivative of azoimide 
ee é N 

CH, CO. NH NH, + HNO, = C,H, CO NCI] + 2H,0. 
. * e NN 


Ffom benzoyl azoimide the sodium saltQof azoimide is next 


formed by treatment yith sodium ethylate — P 
i Li 
s e CH5. CO N< fl + C,H,O0Na 
e NN 
4.7 yn 
^ æ C,H; COOC,H, + Na - N< || 
y . NN 
e e e. *. 
. . 
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Free azoimide ts fieally ne by distilling the crystals of 


the sodium salt with dilute sulphuric acid, and repeatedly 
re-distilling oger fused calcıum chloride the hydrated liquid 
which first passes over e e 

As an altgrnative method which has some advantages as 
regards facility of manipulation, Prof Curtius employs the 
hippuryl derivative of hydrazine insteafl of the benzoyl com- 
pound? The product of the action of nitrousqacid upon this 
compound is a sybstancegwhich can be readily isolated in 
crystals, and if these crystals are dissolved in dilute caustic 
soda, the solution at once yields azoimide upon distillation 
with dilute sulphuric afid 

Before describing the inorganic synthesis of Prof Wislicenus, 
i may be menti@ned that a still simpler organic synthesis of 
azoimide from, the log known diazobenzene imide, CgH;N,, 
has been achieved by Drs Noelting and Grandmougin Al- 
though diazobenzene imide “itself 15 too stable a substance to 
yield azonmide directly by sunple saponification with soda, these 
chemysts found that its dinitro derivative yiefded directly to the 
attack of an alcoholic solution of potash, the potassium salt of 
azoimide being formed, which of course gave free azoimide upon 
distillation with dilute sulphuric acid 

The inorganic synthesis of azormide now achieved by Prof 
Wislicenus depends upon the interaction of ammonia gas and 
nitrous oxide in the presence of heated metalli sodium Am- 
m@hia and nitrous oxide do not act directly upon each other, 
not even when a mixture of the two gases is passed over caustic 
bases—soda lime for instance But they react readily in 
presence of metallic sodium The explanation of this lies in 
the fact that the sodium amide discovered by Gay Lussac and 
Thenarde is first formed, and this compound reacts with the 
nitrous oxide with production of the sodium salt of azoimide — 

NaNH, + N,0 = NaN, + H,O 
The water produced at the same time reacts with one-half of the 
sodamide, forming caustic soda and liberating ammonia gas — 
NaNH, + H,O = NaOH + NH, 
Hence the complete reaction may be expressed by the equation— 
2NaNH, + N,Q = NaN, + NaOH + NH, 

«As the sodium salt is less explosive than most of the other 
salts of azoimide, requiring a higher temperature and not being 
sensitive to percussion, the experiment 1s not dangerous i£ proper 
care is exercised, and even 1f local explosions do ocgur they have 
not yet been observed to shatter the glass tube Unfortunately 
glass 1s somewhat strongly attacked during the reaction, but if 
iron tubes are employed the reaction 1s not so completely under 
control 

eIn actuality conducting the experiment, metallic sodium, in 
pieces not exceeding half a gram in weight, 1s placed 1n a series 
of large porcelain boats, which are then laid in a glass combus- 
tion tube, from which the air is subsequently displaced by means 
of a current of ammonia gas = Thegube 1s heated carefully in a 
combustion furnace, when the sodiem fuses and gradually passes 
into sodamide When all the mÉtal has been thus changed, éhe 
stream of ammonia 1s replaced by one of dry nitrous oxide The 
temperature should now be lowered to between 150° and 250°, 
and for this purpose Prof Wislgenus surrounds it by an iron 
explosion champer, whith forms a capital air-bath, the tempera- 
ture ofwhich can be regulated by observing a thermometer or 
thermometers inserted in ıt The sodamide now slowly ım- 
creases in bulk and becomes cOnverted into the sodium salt of 
azoimide As soon as ammonia ceases to be carried aw&y in 
the stream of issuingenitrous oxide, the reaction ıs completed 
Upon cooling the sodium salt is found as a parous pungice-ke 
substance, much distended by the escaping ammofia ud 

The sodium salt of azoimide 1s also fÜrmed when ammenia and 
nitrous oxide, gases are simultaneously passed over melfed 
sodium , the yield, however, 1s not so large, and there^is danger 
of the sodium inflaming n the nitus oxide a 

The fact that the sodium compound obtained is the soduufn 
salt of azoimide has been proved both by direct analysis (a 
determination of nitgogen yielding clase upon,the €heqreticci 
amount) and by its properties The product of the reactgon on 
being removed fron? tne combustion tube was thrown into water, 
and the filtered solution distilled withedilute sulphuric acid 
The distillate possessed the intolerable odour char&ctgristic of 
azoimide, and behavgd egactly like a solution of*that substante 
in water It gave precipitates with nitrates of silyer, mercurous 
mercury and lead, which when separated®and dried were found 
to possess all the properties of the silver, mercury, agd lead salt 
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ef azoimide respectively The fact that these salts were those of 
azormide was indeed sufficiently apparent from their violently 
explosive nature, and the characteristic flames which were pro- 
duced during their explosion Moreover, gold difst was rapidly 
dissolved with production of the red solution Sescribed by Prof 
Curtius 
€ A quantity of the silver salt was subjected to analysis, and 
was found to contain 71 7 per cent of silver, the amount galcu- 
lated for AgNg, being 71 $ 

Instead of sodium, either potassium or znc may be em 
ployed Potassium answers almost as well as sodium, forming 
first an amide when heated in a current of ammonia, which 1s 
subsequently converted by nitrous oxide into the potassium salt 
of azoimide — Zinc likewise behaves in a similar manner, but the 
yield of the zinc salt of azoimide, ZnN,, 1s not so good as 1n the 
cases of sodium and potassium. To a greater or less extent, 
therefore, 1t would appear that metallic amides when heated 1n 
a current of nitrous oxide are, generally converted into salts of 
azoimide The alkali metals, however, appear to be best suited 
for practical use A E TUTTON 





THE REPORTED VOLCANIC ERUPTION AT 
GREAT SANGIR 


ACCORDING to a Reuter’s telegram from Sydney,# de- 
spatched on July 17, the vessel Cattertiuz, belonging to 
the Eastern and Australasian Steamship Company, which had 
arrived at Sydney from China, brought a report of a terrible 
disaster ın the vicinity of the Philippine Islands She called on 
her voyage at one of the chief ports of the island of Timor, 
where rumours had been received according to which the sland 
of Sangir, situated between Celebes and Mindanao, had been 
destroyed by a volcanic eruption The whole population, num- 
bering 12,000, was reported to have perished The captain of 
the Catterthun stated that on the voyage his vessel passed 
through some miles of volcanic débres 
We may not for some time receive further details as to the 
real extent of the disaster reported by the captain of the Catler - 
thun, but in the meantime the following account, by Mr Sydney 
J Hickson, author of ‘‘ A Naturalist in North Celebes,” of the 
island and of the history of its volcanic energy—which appeared 
in the Zimes of Tuesday—will be read with interest — 


Sangir, or *'Great Sangir," as it ıs more frequently called 
by the natives of the Archipelago, 1s the largest of a chain of 
volcanic islands that connects the northern peninsula of Celebes 
with the southern point of the island of Mindanao The 
islands, rising abruptly from the floor of the very deep Celebes 
sea—-a depth of over 2,000 fathoms was found by Her Mayesty’s 
ship Challenger quite close to Great Sangir—are very mountain- 
ous and covered by dense tropical forests 

The islands Ruang and Siauw are both little more than vol- 
canoes standing 1n the sea, but Sangir ts a large island 25 miles 
long by about 15 miles brgad, with undulating hills and valleys 
occupying its southern half, and the great Ayu volcano and its 
slopes the greater part of its northern half 

When I visited the islands in November, 1885, tbe Ruang 
and the Awu were quiet, but the Siauw was sendingeout dense 
volumes of smoke that varied little in intensity from day to day , 

From the accounts I received from the natives and from the 
recofds of the islands in the Dutch books of travel, ıt stems 
that the Siauw volcano has never been very violently active, but 
both the Ruang find the Awu have story full of most terrible 
and heart-rending episodes Of the Ruang I need not say 
much The last serious eruption occurred in 1871, When 
least 400 persons lost their lives either by the suddé rise of the 
sea water that accompanied the eruption, or by the showers of 
stones and ash ‘Of the Awu volcafto we find recorded in 
Vatentyn’s ‘Oud en Nieuw Dost Indien” that a mos? terriblé 
eruption occurred which lasged from thg roth to the 16th of 
December, 1711 Sjamgalam and#his soa, the Princess Lorolabo 
and her daughter Sarabanong, and over 2000 people of the king- 


dom of Kandahar wgre kgled On March 2, 1856, tnere was vs 


another fearful eruption, which lasted ungl March 17, and de- 
stroyed nearly 3000 human hges. The streams boiling 
water andeof steam whiclf poured down the*mountain slqpes 
rather than the flowgf lava «caused the enorrpous mortality of 
this second eruption After thæeruption of 1711 1t ems that 
a large lake of water was forme in theerdter, and ag gin privi- 
legéd class 8f Sangirese were allowed by the fods to msitfhis lake 
f ef'ery three or four months to test the water with (har rice. If 
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the water was hot enough to cook their rice they took it for a 
sign ghat an erupfion would shortly follow The great eruption 
came m 1856 The waters of the lake began to boil, burst 
their banks, artd flowed down the sides of the mountain towards 
Tabukan and Tana, causing immense destiuction of human 
lives and property 

Concerning the present eruption we learn very little aie 
present, but ıt seems to me very improbable that the whole 
island’ has been destroyed, and, from fhe sparseness of the popu- 
lation on the slopes of the Awu, it 1s also very improbable that 
so many as 12,000 persons have lost their lives 

The population consists of one Dutch Controlleur, who 
may possibly be married, some three or four German mis- 
‘sionaries with their wives and children, one or two European 
traders, a few Chinamen, and the remainder Sangirese Malays 
The island 1s governed by five native Rajahs, who are advised 
by the resident Dutch Controlleur For many years there has 
been no war or other disturbance, but the island, notwithstand- 
ing the richness of its soil, 1s not in a very prosperous condition 
The only produce of any importance is copra, but some good ebony 
and other timber 1s found in the forests that cover the islands 





SOCIETIES AND ACADEMIES 
Paris 


Academy of Sciences, July 11 —M d'Abbadie in the chair 
—On a slight additive correction which may have to be applied 
to the heights of water indicated by sea-gauges when the swelling 
or choppy agitation of the sea attaigs a great intensity , case 
of a swell, by M J Boussinesq From theoretical consideia- 
trons and practical experiments it appears that a tide-gauge 
exposed in a lateral basin will not give correct indications of 
level for a choppy sea, but that 1t will register a lower level than 
it would if the water were at rest For a wave I metre high the 
difference may amount to 1 cm —On the determination of the 
density of gases, by MM Henri Moissan and Henn Gautier 
This 1s achieved by a new method, which makes it possible to 
determine the density within one or even one-half per cent from 
a volume of 100 cc of the gas The puinciple is analogous to 
that adopted by Dumas 1n his researches on vapour-densities, 
and consists m measuring the difference between the weight of 
a known volume of the gas and an equal volume of air at the 
same temperature and pressure If this difference m grammes 
be denoted by 2, and if v denote the volume of the gas or air 
at temperature 7° and pressure H, the density 1s given by the 
equation 

H I 
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The apparatus consists of a glass cylinde: of about 90 cc 
capacity connected at its lower end with a glass tuke leading 
through an india-rubber tube to a movable flask filled with mer- 
cury, by means of which the pressure inside the measurmg 
cylinder can be regulated The latterts surmounted at its upper 
end by a weighing bulb separated by a three-way cock, by which 
communication can be established with a fine bent tube Inthe 
experiment, the bulbs first exhausted, then filled with dry air 
and'again ‘exhausted, this being repeated about ten times — It 1s 
ethen shut off, and the fine tube and the measuring cylinder are 
filled with mercury by lifting the reservoir: The capillaryetube 
can now be used as a pipette, and the gas is drawn into the 
cylinder and allowed to assumé a constant temperature during 
the night at the pressure atmosphere The bulb is then 
exhaustgd and placed in. communication with the cylinder, and 
wl the gas 1g driven into the bulb by taising the mercury flask 
The bulb 1s then carefully removed, and dry air ts allowed to 
entar so astto bring the pressure nearly up te that of the atmo- 


Ê =V X O 001293 (x-1) x 


2 = weecphere , Lastly, the bulb ıs placed ore the balance, the waight 


which has tp be added or removed to obtain equilibrium repre- 
sents 2, which, subsfituted gi t above equation, give the 
density The specimeh of gas operated upon can be subse- 
quently used fer other experiments —On the onder of appearance 


* e of the first vessels in the flowers 8fesorfe Lactuce, by M A 


Trécul -On the eff€cts of cold and drought on this year's 
harvests, and thesmeans by whiffh it leas been attemptegl to combat 
thé evil, py M Chambrelent — On the alcoylcyanocam- 
phors and the «benane azocamplfbcarbonft, ethers, by M A 
Haller 4n the Ledpthersum giauPastum, a great Ruginant 


of the €laisincian epliocene formation of Algiersp by Me A 
Pomel @ Measurement of tht absolute intensity of Éientyens 
NQ. *1186, vor. 46] . ° . 
e . e. 
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e 
Breteuil (International Office nd andeMeasures), bp M G è 
Defforges This was carried ont by means of two reversible 
pendulums constructed by the brothers Brunner, ane being Im , 
the other o 5m long between the knife edges The oscillations 
took place in air and in a vacuum, the latter being eontinued for 
12 to 24, and once for 50 hours The results were —~ 


For the length of the seconds pendulum o 993982 * 
For g ° ° 9 80991 


— Photographs offhe chromosphere, the profnmences, and the 
solar facule, taken at the Kenwood Astro-physical Observa- 
| tory, Chicago, by M E Wale —On fhe practical calcula- 
tion of the dimensions of the outflow orifices of saturated 
vapour into the atmosphere, under cogstant er varying condi- 
tions , application. to safety valves, by @f H  Parenty —On 
a chloro-nitrogen salt of palladium, by M M Vézes — Double 
chlorides formed by hthium chleride and the chlordes of 
the magnesium series, by M A Chassevant —Researches on 
nickel and cobalt, By MM Ch Lepierre and M Lachaud — 
On the iodomethylates of quinine, by M.E Grimaux —On the 
camphocarbonic methyl ethers, methyl camphor, and some 
nitrogen derivatives of cyanocamphor, by M J Mungun — 
Action of the metalloid nitrides and hydronitrides on the oxy- 
hydrocarbon compounds, by M R Vidal —On some fenu- 
ginous medicines, by M H Le Chatelier, —Contributions to the 
history of mineral waters, on the alumina contaifed. in thse 
waters, by M F Parmentier —The respiratory value of 
hemocyanine, by M L  Cuénot —Physiological action of 
spermine , interpretation of its effects on the organism, by M 
Alexandre Poehl —On the embryonic circulation m the head of 
the axolotl, by M F Houssay —On the Belisarius Veguieri, a 
new fresh-water copepod, by M Maupas —On the evolution of 
the embryo of a fowl submitted during incubation to a con- 
tmuous rotation, by M Dareste —The boghead of Autun, by 
MM C Eg Bertrand and B Renault —On the constitution of 
the fructifying ears of Sphenophyllum cuneyolium, by M R 
Zeiller —A review of the geological constitution of the regions ° 
situated between Bembé and Crampel Peak (Congo), after 
specimens colfected by M Jean Dybowski 
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GROUSE DISEASE 4ND FOWL ENTERITIS 


The Etrology and Pathology of Grouse Disease and Fowl 
Entertttg By E®Klen, MD, FRS (London 
Macmillan and Co 1892) 

|‘ this book Dr K@fin has given the results of an ım- 

portant sÉres of researches made by him upon 

+ certain diseases in birds The malady which has specially 

occupied his attention 15 that commonly, known as the 
grouse disease The book will therefore find a large 
and appreciative cucle of non-professional readers To 


all interested 1n the preservation of game it may be com- f 


mended as furnishing for the first time an adequate and 
satisfactory explanation of the origin and mede of propa- 
gation of the grouse disease The book ıs over and 
above that a valuable contribution to bacteriology The 
very excellent illustrations appended enable one to follow 
„the text with great ease The birds affected are the red 
grouse (Lagopus scolzcus) of our moors The disease, 
, when it breaks out in the spring or summer, 1s usually of 
avery virulent type A fatal epidemic then arises which 
carries off large numbers of the birds, to the despair of 
ethe owners and keepers, who find themselves powerless 
*to cope with the malady It ıs to this quickly fatal 
epidemic that the name of the grouse disease*is applied 
'Theugh much written about and much discussed, the 
origin of this disease has hitherto remained undiscovered 
During the last five years numbers of birds, dead or 
dying from the disease, were sent to Dr Rlem from 
moors m England and Scotland The large amount of 
material furnished has enabled him to make an exhaus- 
tive inquiry 
The result 1s the most noteworthy account yet pub- 
lished of she etiology and pathology of the disease Dr 
Klein has proved that it 1s an acute infectious malady 
primarily affecting the lungs and(liver ofthe birds The 
symptoms and appearances dte those of an acute 1g- 
fectious pneumonia. Dr Klein has further discovered 
the causa caufans of the disease in the shapg of a minute 
unicellular organism, belongin$to the class of the bacteria 
This mftrobe has its special seat in the lungs and liver 
It 1s a bacillus, and is found filling and blocking up the 
capulary blood vessels in the diseased areas of the lungs 
and ver The orgagism can be isolated trom the diseased 
tissues and grown on suitable media outside the4bod 
In this way a series of culture of the bacilli were made on 
various soils—gelatine, Agar, beef broth, &c The mam 
ner of growth “of the microbe in these culture nredia is 
very fully described The growths obtained wetealways 


of the same bacterial species The pure cultureeof the 


bacillus subcutaneoysly inoculated 1&to healthy amies 


reproduced the symptoms and appearances of the disgase 
They proved fatal fo mice and guinea pigs, and caused 
in them a congestion of the lungs and liver No effect 
was produced on pigeons and fowls The frost virulene 
cultures of the microbe were those grown in «neat broth 
to which a prece of coagulated white of égg had been 
added The-most positiveresults were obtained with the 
common bunting and yellow-ammer These “birds, were 
NO. 1187, vor. 46]* ve 
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inoculated with a minute drop of a meat-broth culture of 
the microbe They succumbed within twenty-four hours 
The post-mortem appearances were similar to those found 
uf the grouse, viz, a marked congestion of the lungs and 
hve: The bacilli were found in large numbers inethe 
| lungs From these experiments Dr Klein was able to 
' conclude that the grouse disease is due to the microbe 
! isolated by htm from the diseased organs of the birds 
| Unfortunately he has not been able to reproduce the 
| disease 1n large birds, or to utilize healthy grquse for his 
experiments In the latter case the difficulty in obtaining 
living birds and keeping them in captivity prevented this 
last and most important proof being furnished The 
larger birds experimented with (fowls and pigeons) proved 
unsusceptible 
The infection of the birds seems to take place through 
the respiratory organs Dr Klem furnishes a very strik- 
, mg experiment in support of this view A jellow- 
ammer, after being inoculated with the grouse bacillus, 
was placed in a cage adjoining to one containing six 
healthy ammers These six healthy buds acquired the 
disease and died * 
The autumnal disease of the grouse is similar to the 
spring and summer disease, and both are caused by the 
same microbe 
The bacilli found in the autumnal disease are, however 
less virulent than those found 1n cases during the spring 
and summer The buntings and ammers inoculated 
with the autumn microbe died at a much later period 
Mice that had survived inoculation with the autumn 
microbe did not succumb when inoculated with the more 
virulent spring microbe Dr Klein suggests that cultures 
of the autumnal microbe might be used as a protective 
vaccine for the young birds on the moors It 1s to. be 
feared that those on whose shoulders this task would fall 
might prefer the disease to the cure 
The bacillus 1s easily killed A temperature of 60° C 
completely destroys its life in five minutes On the other 
hand, vifulent meat broth cultures heated for twenty 
minutes to 55? C, retained their virulence and yielded 
normal growths when grown in a fresh soil This more 
prolonged heating so near the critical temperature for the 
| bacilli (60° C ) did not, as one would h&ve supposed, pro- 
| duce any retardation ın their subsequent growth or any 
| attenuation of the organisms ° 
| Meat broth cultures, in which the bacilli had been 
| destroyed by heat, produced in mice all the symptoms of 
| the disease This points to the ptesence in the meat 
broth of some poisonoys chemical product 
is referred to very briedy, buf we hope Dr “Klein will 
soon be in a position to tell us moregbout this nferesting 
and empor:ant discover’ . ° 
"Ta prevent the spread ofthe rouse«iisease tlfe import- 
ance of weeding out suspicious bud$ from the moors 1s 
emphasized The 
i burned > 
Dr Klein describes in ghe 1st place a baciu? which 
he isolated from garden earth A Guinea pigs, rabbits afid 
mice, when inoculated with thas organtsm,” develeped an 
cedegta of the subcutaneous “nd nfustujar tisgu@s The 
Qrganiene 15 aerobic, and grows well ın the pfesence of 
free pxygengand on, the surface of culture media It is 
therefore not identical with €och’s bacilluseof mjahgnant 
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resembles the bacillus of grouse disease in certain 


. 
cedema, which is an anaerobic organism Though it 
respects, they are not to be regarded as one and the 


same microbe . 

The second part of the book contains an account of 
a fatal epidemuc amongst fowls which broke out at 
Orpington in Kent The symptoms and post-mortem 
appearances led Dr Klein to designate the disease fowl 
enteritis, ın order to distinguish it from fowl cholera 
The bacillus which ıs the cause of fowl enteritis ıs not 
identical with the bacillus of fowl cholera, and Dr Klein 
clearly proves this 

Dr Klein’s bacillus 15 evidently a less virulent organ- 
ism In only one case was the disease produced by feed- 
ing fowls with the intestinal contents of a diseased fowl 
Experiments on other animals gave practically negative 
results, except in the case of one rabbit The virulence 
of the bacilli was lessened by heat  Fowls inoculated 
with this attenuated virus could not be infected with the 
disease Some practical suggestions are given with a view 
to combating such epidemics 

'The concluding chapter of the Book contains an inter- 
esting account of a disease in young pheasants known as 
“Cramps ” 

We have given but avery brief account of Dr Klein’s 
important investigations The book will, however, be read 
by every one interested in the subjects of which it treats, 
and with great profit Toother workers in the same field 
it will prove an indispensable work of reference We 
have only detected one misprint, on page 53, where 
“ so? Fahr ” should no doubt have read go°C 

We cannot close this notice without a word of praise 
for the excellent photograms of Mr Pringle and Mr 
Bousfield AM 


ELECTRIC LIGHT CABLES 


Electric Light Cables 
1892 ) 

A DOZEN years ago, when dynamos and lamps, both 
4 arc ande incandescent, had been pretty well 
developed, the gengral public arrived at the conclusion 
that 1t was time to commence the work of central station 
Aighting by electricity It was not until the plans of these 
proposed works were taken in hand by the consufung 
engineers that the difficulties in the way of distribution 
became fully apparens It was not well known what 
strengt& of current could be safely carried through the 
énductorse and engineers were"father appalled at the 
cost, of the copper dequired for maintainmg uniform 


(London Whittaker 3nd Co, 


e "—Qpressurg over a district, and at theewaste of energy in,the 
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conductors Besides these sage troubles in, the 
way, engineers wereemet by the practical difficulty of 
devising a secure and efficient means of laying conductors 


+ sunder the streets, and ensuring*shei® proper insulation 


Until recently, the^rules which must be attended to by 
9 

engineers to enable them to hanflle these questions were 
only to ke found ingscattertd p&mphief& and Proceedings 
of societigs Several acientifec mft dealt independently 
with the Wating*of the conductors, and ffhajly *Mr 

Kennellyepublished his splendid expeiimental work bn? 
the subjeet  Qther writers went fullytnto the€cononfical 





principles which must be followed in order t® secure the 
most uniform diftribution at fhedeast cost e When thé 
alternating-current rendered the employment of high 
pressures both safe ånd convenient,» many of thesg fre- 
cautions became less necessary, but new* problems arose 
which are alsos generally deal? with &nly ın isolated 
papers Inventors sprang up, each advocating his own 
system of laying mains, and an outsider can gaifi a know- 
ledge of these only by reading the patent specifications, or 
by inspecting the progress of wor The mechanical 
details of making joints, insulating, and so forth, are not 
much dealt with in the hterature of the subject 

The book befere us 1s one of the fitst attempts to 
collect all the above principles within one binding The 
first fev chapters deal principally with the heating of 
conductors and the economical laws of distribution 
Well-known writings on the subject are here condensed 
into convenieft compass, and Kennelly's experimengal 
results are given in sufficient detail Series and parallel 
systems and their combinations, including the three-wire 
and five-wire systems, which serve so much to economise 
copper, are explained, and also the principles involved in 
the use of transformers with alternating currents "Having 
thus described the systems available, we have, in 
Chapter v, a useful account of the cost of cables and 
conduits, with tables showing the relative cost of different 
systems when the distribution. extends to different 
distances, showing the advantages of using high pressure 
for long dist&nces Chapter vi giyes a number of practt- 
cal data about different kinds of conductors and the 
manner of making joints, which, though not exhaustive, 
will be of use to many The next chapters deal with the 
characters 9f the insulation, including air insulation, lead- 
covered cables, the various bituminous compounds known 
as bitite, &c, oil insulation, and, of course, vulcanized 
india-rubber, about which the author is particularly 
capable of giving information The effects of capacity, 
which has given so much trouble at some centrabstations, 
are also alluded to These chapters are very fairly 
written, and give as good an account of the various 
systems of insulation as is*hkely to be found anywhere, 
or as we might expect in a volume of this size, which is 
more a hand;book of the subject than dh exhaustive 
treatise Some of the påncıples of teging are then 
shortly, but very clearly, described , and the princfples of 
house winng are clearly shown, and safety devices 
desqibed Several good chapters come near the end of 
the book on the practical construction of lines, whether 
overhead or underground, the latter dealing chiefly with 
thé actual Work which has been done in London of late 
ygars . 

This book is one of the best which could be taken up 
by the gtifdent to give hint a general knowledge of what is 
ihVolved in the comprehensive title—^ The Distribution of 
&legtricipy ? it does got pretend to be a complete manual 
for tlfe office, containing all the information 1equued by 
the consulting engineer in dealing with these problems, but 
the*descijptions are'clear and generally accurate, and the 
only crfticisre*which we feel compelled to make 1s that 
sometimes, apparently with the desire of preventing the 
book from being too fechnical, or requiring too much 
mental effory to 1ead it, the author has been, perhaps, a 
httle too ak€tchy, and mught with advantage have given 

e? * 
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some more detailed information on a variety of pomts 
Nevertheless,*we conside: that this bogk is a useful ad- 
dition to elegtrical hterdture, and must be of the utmost 
use to students in showing the difficulties which have to 
be ehapuntered in designing a plan of central station 
working The general reader will also be mifch interested 
in learning something’ more of the meanifig of the work 
which he sees being garned out at present 1n the streets 
of many 6f our towns Should the book chance to fall 
ito the hands of any members of electric lighting com- 
mittees of Mynicip@ Corporations, it will do a vast 
amount of good, by opening their eyes as to the number 
of problems that have to be considered in their dealings 
with different contractors, each generally wedded to a 
special system It 1s to be hoped that this book will teach 
them that, in trying to act as consulting engineers without 
the special training necessary, they are not serving the 
best interests of the towns they represent Altogether, 
* Kjectric Isght Cables” 1s a useful addition to the hitera- 
ture of electrical engineering, and the absence of too 
many technicahties will make it popular with a large 
class of readers 








OUR BOOK SHELF 


Distribution de VElectricté I “Installations 1s0lées ? 
* II "Usmescentrales" Par R V Picou, Ingémeur 
des Arts et Manufactures (Paris  Gauthier-Villars, 

1892) š s 
THESE two small volumes are portion of a series belong- 
ing to “ L'Encyclopédie scientifique des Aide-Mémorre,” 
pubhshed under the direction of M Léauté, Member of 
the Institute The second volume 1s the only one which 
calis for remark It deals with the methods, well known 
in England, of distribution of continuous and alternating 
currents and systems of high and low pressure The in- 
formation given concerning the multiphase and rotary 
current systems is very scanty and quite out of propor- 
tion to fhe other matters treated of The reader will 
naturally look for an account of the method employed for 
the transmission of power from Lauffen to Frankfort, but 
he will find no information of amy practical service The 
author, however, gives a short *'hscussion of the difficultyes 
that must be surmounted if arc and incandescent lamps 
are to be installed on a circuit fed by a triphaser and 
three wires . [1 : 

Infogmatior? is given concerning the working of some 
of the principal existing central stations, and there is a 
useful bibhography . 
Popular Readings, in Science By John Gall, MA j 

LLB, and David Roberton* M A, LLB, B Sc 

(Westminster Constable and Co, 1892), HN": 


Tuis forms the second volume of Constable's Oriental 
Miscellany of original and selected publications, and*is 
intended to form the basis of aggeneral course of instruc- 
tion 1n science, suited to the requirements of the pupils 
in Indian schools who are preparing for matriculetioif at 
the University The authors lay np claim to originality, 
but have exercised"a judicious choice in the seleca8n of 
subject matter Bhe first chapter deals with meteor8logy, 
spécial prominence being given to Mr Blandford’s re- 
searches on the climateof India Then follow ghapters 
on the vegetable kingdom, evolution, both in its bð- 
logical and chemical aspects, mimicry, the nebular hypo- 
thesis, tidal evolution, energy, the spectroseope, molecular 
forces, and Bacteria A referencf to the metearitic hypo® 
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thesis would make the chapter on the fiebular thepry 
more complete The authors have wisely contented them- 
selves with descriptions of theories and plain matter-of- 
fact statements The book is very readable, butat times * 
somewhat technical It would, however, be improved 
By the addition of more diagrams, though ıt may be that 
more can safely be left tp the imagination of the Oriental 
than the Western mind The narrative style which 
has been adopted by the authors will make the book 
acceptable to general readers who are anxious to make 
acquaintance with modern science 


Geometrical Deductions, Book II 
and W Thomson (London 
Co, 1892) 


By James Blaikie 
Longmans, Green, and 


THIS treatise 1s intended t6 atford a systematic course of 
training 1n theart of solving geometrical problems The 
basis of the system which the authors have employed 1s 
to be thoroughly recommended, being both logical and 
simple The book is divided into sections, each of 
which consists of three parts In the first a model de- 
duction is fully worked out to illustrate the method of 
solution, then follow similar deductions with their 
figures, and occasional hints , while, lastly, the student 
1s left to himself to solve the problems without any such 
aid This principle is maintained throughout the entire 
book, so that a student should be able to obtain a good 
working knowledge and should also to a great extent be 
quite rid of a teacher 

The Appendices will also be found very useful, as they 
contain the entnciations of the propositions in Euchd’s 
second book and of standard theorems and loci, together 
with a set of miscellaneous deductions covering the range 
of Euclid's first two books 





LETTERS TO THE EDITOR. 


[The Editor does not hold himself responsible for opinions ex 
pressed by hes correspondents Nather can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE, 
No notice 1s taken of anonymous communications | 


BA Procedure 


THE céming meeting of oux ancient and venerable institution, 
the British Association for the Advancement of Science, will doubt- 
less be a large one, as the beauties of Edinburgh are sure to 
tempt many to attend, and may therefore giye opportunity for 
discussion on a subject of fundamental importance—the future 
well-being of the Association and the means of retayning it as 
an object of veneration on account of the services which it 
zs rendering and not merely on account of those which it Aas 
rendered ? 

It 1s beyond question that there are many who have long*been 
dissatisfied, and who are of opinion. that B A procedure 1s not 
in harmony with'the times More to speak plainly, many 
of us feel that the '' tripper" element has become too predomin- 
ant, and that the ciedit of science will suffer if a larg number 
of persons be permitted, year after year, to make Peasant holi- 
day, '' supported by voluntary contributions,” under fhe pretence 
of advancing sc ence, while the numbe? of tine workers whose 
repfitation alone upholds the glaim of the Association to public 
recagnition is but small é . 

In the great majonjy of instfnces she 1eading of papers on 
technical questions ın the sectyons has become little less than a 
solemn and dreary fgrce played to almost bare Benches , and it 
1s only in exceptional cases—such as Secgon. A affoids—that a* * , 
small and devoted body of true believers worship at®an inner 
shrine without regard to the general pubhc,efhd are thus gble 
among themselves te do wosk of highevame to sciefice 

The B A showld exegcise am influence in two dnegtions—it 
shogfd advance scientific kndWledgeeniong sciensife workers n 
and showd aid the general pubpe in undÉrstandrag apd appre s 
dlatmg scientific work, its methods and results n mayeffectthe  * 
. . 
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former by bringing scientific workers together and giving them due 
opportanity for the interchange of knowledge and opinions To 
secure this end, it 1s important that sec/z02a and zntersectronal dis- 
eusstons should, m future, become //tefeatit: e of the meetings, but 
to be successful these must be conducted with fargreater forethought 
than heretofore—they must be tiue discussions and must not 
consisj of a number of short papers written without reference to 
each other or to any central idea, and there must be no mutation 
of discassion so long as it 1s to the point Probably the best plan 
will be that sectional committees, specially appointed for the 
purpose, select subjects, and that on each of these some one open 
a discussion by means of a carefully-prepared paper, printed and 
circulated at least a month beforehand, among those likely to take 
part in the delate Such discussions should be carefully reported, 
and the edited report should be subsequently published, those who 
had taken part in the discussion having full liberty allowed them 
to give expression to their carefully-considered opinions instead 
of bemg required merely to punctuate their sentences in proof 
The resolution not to report discussions arrived at last year by 
the Council is most unfortunate If it were understood that 
discuss.ons would be reported, speaxers would be far more in- 
terested, and would take far more pains in preparing to take 
part in them than has hitherto been the case It 1s, I think, 
unnecessary to dwell on the value of true discussion among 
workers in different, but cognate, branches of science 

As regards the public functious of the Association, it 1s un- 
questionable that much more might—and should—be done on 
behalf of those who are interested spegtators rather than active 
workers in science The evening lectures now delivered are 
often very brilliant expositions, but, as a rule, they have been 
“above the heads" of a very large proportion even of the 
members of the Association who have listened to them I know 
many who think with me that a more direct effort should now 
be made to advance the knowledge of science among the general 
public at these meetings 

One gieat reform which wust be carned out is the 
general curtailment of the expenses of the meetings, which make 
1t impossible for any but the largest and richest towns to receive 
the Association The lavish expenditure on the Reception Room 
which has been so frequently witnessed of late years should be 
unnecessary So long a» we can come together and can 
accomplish our object—the advancement of sczence—we should 
be satisfied with the most modest accommodation and should 
even be prepared to submit to some privation At the German 
Naturforscher Versammlungen the vast majority cater for them- 
selves, and private hospitality is almost unknown, the social 
demon, which 1s so ruthless a destroyer of much of the effective- 
ness of the B A meetings, being kept entirely in the back 
ground, and yet, in my opinion, these meetings are at least 
as enjoyable and fruitful of result as our own B A meetings 

Then we want younger presidents, on the average—men who 
are in their prime as scientific workers 

Of late years our Council has been far too cautious and con- 
servative a body, andl a large infusion of a liberal and progressive 
element 1s necessary 1f we are to set our house in order so that 
it may suitthe times Meny of us think that the Council 1s not 
m touch witfi us as a body—somehow we know of its existence, 
bat its functions are mystic and akin rather to those of the 
Archivgs of the Royal Society than to those of an energizfhg 
and propulsive organ In these democratic days, ıt would be 
well if each section were to return a member to Gouncil 

Henry E ARMSTRONG 
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The Position of 4m in Electromagnetic Units 


° 
. man THERE JS, I believe, a growing body of opinion that tife 


present system of electric and magn@ic umts 1s inconvenientgn 
practice, by reason of fhe occwrrente of 4m as a facto: ın the 
specification of quantities which have no ‘obvidus relation with 
* circles or spheres h 
+ e It is felt that the number of lines fr@m 2 pole should be zz 


* rather thanghe present frm, that “ampere turns ” 1s better than 


4nnC, that the eleoromotive intehsity®outede a charged body 
might®besc insigad of 475, and symilag changeg of that sort , see, 
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In theoretical investigations there seems some probability 
that the simplified formulze may come to be adopftd — 
. 


4T 
K' 
but the question 1s whether it 1s or is not ®o late to incorporate 
the practical outcome of such a change into the units employed 
by electrical engineers . 9 

For myself I am impressed with the extreme difficulty of now 
making any change ın the ohm, the volt, ec , even though itbe 
only a numerical change , but in order to find out what practical 
proposal the supporters of the redistribution of 4r had in their 
mind, I wrote to Mr Heaviside to guire His reply I 
enclose , and would merely say further that in ll probability 
the genera] question of units will come up at Edinburgh for 
discussion OLIVER J LODGE 


. Paignton, Devon, Fuly 18, 1892 

MY DEAR LopGE,—I am glad to hear that the question of 
rational electrical units will be noticed at Edinburgh—if not 
thoroughly discussed It 1s, in my opinion, a very important 
question, which must, sooner or later, come to a head and 
lead to a thoroughgoing reform = Electricity is becoming not 
only a master scfence, but also a very practical scaence gs 
units should therefore be settled upon a sound and philo- 
sophical basis I do not refer to practical details, which may 
be varied from time to time (Acts of Parliament notwithstand- 
ing), but to the fundamental principles concerned 

If we were to define the unit area to be the area of a circle 
of unit diameter, or the unit volume to be the volunfe of a 
sphere of unit. diameter, we could, on such a basis, construct a 
consistent system of units But the area of a rectangle or the 
volume of a parallelepiped would involve the quantity 7, and 
various derived formula would possess the same peculianty No 
one would deny that such a system was an absurdly irrational 
one 

I maintain that the system of electrical units. in present use 1s 
founded upon & similar irrationality, whch pervades it from top 
to bottom How this has happened, and how to cure the evil 
I have considered ın my papers—first ın 1882-83, when, how- 
ever, I thought 1t was hopeless to expect a thorough reform , 
and again in 1891, when I have, m my “Electromagnetic 
Theory,” adopted rational units from the beginning, pointing 
out their connection with the common irational umts sepa- 
rately, after giving a general outline of electrical theory in terms 
of the rational 

Now, presuming provisionally that the first and second 
stages to Salvation (the Awakening and Repentance) have been 
safely passed through, which is, however, not at all certam at 
the present time, the question arises, How pioceed tothe third 
stage, Reformation? Theoretically this is quite easy, as it 
merely means working with Tational formule instead of irra- 
tional, and theoretical paperseand treatises may, with great 
advzntage, be done m rational formula at once, and irrespective 
of the reform of the practical umts But taking g far-sighted 
view of the matte, 1t 1s, I think, very desnable that the piacti- 
cal units themselves should be rftionalized as spgedily as may 
be This must involve some temporary inconvenience? the 
prospect of which, unfortunately, is an encouragement to shirk 
a duty , as 1s, likewise, the commen feeling of respect for the 
labours of our predecessors But the duty we owe to our 
followers, to hghten their labours permanentjy, should be para- 
mount This 1s the mai& re’son why I attach so much im- 
portance ¢o the matter , ıt 1s not merely one of abstiact scientific 
interest, but of practicaleand enduring significance, for the 
evils of tffe present system will, 1f 1t continue, go on multiplying 
with every advance in the sctence and its applicatiohs 

Apart fro the size of the emits of length, mass, and time, 
and of thedimensions of the electrical quantities, we have the 
following velations between the rational and irrational units of 
volage V, electric current C, resistance R, inductance L, per- 
mittarffo S, Blectfic charge Q, electric force E, magnetic force 
H, induction B Let a? stand for 4r, and let the suffixes , and , 
mean rational and irratjonal (or ordinary) Also let the pre- 
sence Òf square brackets signify that the ‘‘absolute” unit 1s 
refeyred to Them we have— ° 


. 
u being written instead of amp, and & insteadPof 





for instance, Mr \VilRams’ t E 
Society. o as io pape: é0 the Physical PU [Er] E [V] z [H] € [B] ee [Â] E [Q1 
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"The next qu@stion is, what multiples of these units we should | four points of support from which its vibrations are equaé, the 


take to make the practycale units In aowordance with your 
request I give my ideas on the subject, premising, however, that 
I think there 1s no finahty in things of this sort 
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two ends and the two respective centes of oscillation. But 
there are two symmetric points, situated between either end and 
the centre,of oscillation nearest to that end, from which points 


iri, if we let the rational practica? units be the same mul- |eof suspension the rate of vibration is most rapid Hence, when 


tiples of the “absolute” rational units as the present practical 
units are of /Aer absolute progenitors, then we would have (if we 
adopt the centimetre, gramme, and second, afd the convention 
that H=Lin ether) o 


[R.] x 109 = new ohm x? times old 


[L,J®x 10% = new mac ee ay 


[S] x 19? = new farad = t7? ,, y 

[C.] x 10? = new amp = x*,, y 

[V,] x 108 = flewvolt =r , y 
107 ergs = new joule = old joule 


IO! eigs per sec = new watt = old watt 


I do not, however, think it at all desirable that the new units 
should follow on the same rules as the old, and consider that the 
following system 1s preferable — 


a? 


[R] x 108 = new ohm = x old ohm 
e e IO . 
3 
[L] x 108 = new mac = T" x old mac 
10 


H 


[S.] x 1078 = new farad = - 5 x old farad 


° [C] x 1 = newamp = 19 x old amp 
x 

[V,] x 109. = new volt = x x old volt 

108 ergs = new joule = ro x old joule 

10% ergs per sec = new watt = IO x old watt 


It will be observed that this set of practical units makes the 
ohm, mac, amp, volt, and the unit of elastance, or reciprocal of 
permittance, all larger than the old ones, but not greatly larger, 
the multiplier varying ioughly from 1j to 34 

What, however, I attach particular importance to 1s the use 
of one power of ro only, viz 105, in passing fiom the absolute to 
the practical units, instead of, as in the common system, no 
less than four powers, 10}, 10’, 109, and 10? * I regard this 
peculiarity of the common system a- a needless and (in my ex- 
perience) very vexatious complication In the r08 system I 
have described, thi» 1s done away with, and still the practical 
electrical units keep pace fairly with the old ones The 
multiplication of the old joule and watt by IO 1s, of course, a 
necessary accompaniment I do not see any objection to the 
change Though not important, ıt seems iather an improve 
ment (But transformations of ynits are so treacherous, that I 
should wish the whole of the abeve to be narrowly scrutinized ) 

It 1s suggested to make ro? the multiplier throughout, and the 
results are — s 


fR,) x 10? = new ohm = x’ x old ohm 
[br] x 10$ — newSnac = x x old mac 
|[5;] x ro7® = new farad = x7- x old farad 


(C,] < 12 new amp = = x old amp 
[V*] x10? = new volt = 10x x old volt * 


; 
10? ergs = new joule -* 10? xgold joule 
e 10° ergs p sec = new watt = 10° x oldewatt . 


But I thigk this system makes the ohm inconvemiently big, 
and has some other objections But I do not want to dogmatize 
in these matters of detail Tw things I wouldeemphasize — 
Furst, rationalize the units Next, employ a single muluphier, 
as, for example, 10° es 

e e OLIVER FJEAVISIDG 

P.S —Heavery preserve us from dynamics based on the Act of 


Parhament ! 
e. 
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Neugral,Point in the Pendtium ° . 
IN the theory of the pendulum thg positidn. of the neutral 
point of support 1s a matter of prgctical ımportance, which, 1s; 


nevertheless, quite disregarded Ps 
Taking a pgid uniform bar as the simplest case, there are 
e 
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suspended from these pomts, a change in the position of the 
point of support produceg a minimum difference in the rate of 
vibration Or, ın practical terms, there is a gieat advantage in 
having a small amount of overhead weight above the support, 
as then, if the support approach the bob (owing to changes in 
elasticity of the spring, or wear of knife edges), and. so 1ncrease 
the number of vibrations, it recedes from the top weight, and 
so diminishes the vibrations to a corresponding amount, and 
vice versa . 

This neutral point of support seems to have been overloohed 
in the main pendulum researches, as it was what had to be 
avoided rather than sought 1m the determination of the length, 
which was then the main interest — Probably some one has 
already noticed such an elementary property , but it 1s of so 
much value m minimizing sources of error that 1t 15 worth some 
attention 

WM 


Bromley, Kent FLINDERS PETRIE 


Induction and Deduction 


CAN we determine the precise relation between Induction and 
Deduction? Both are said to be a species of Inference De- 
duction 1s, no doubt, Meiate Inference Is /rductzorn Mediate 
or Immediate Inference? If Immediate ıt must be of the form 


This X 1s Y (or these X's are Y’s) (1) 
All X's are Y's (2) 


But such ‘‘inference” as this is rot illative, (1) can 
am only a suggestion, not by any means a justification, 
of (2 

Sull itis true that if, e g I have proved that the angles at the 
base of an isosceles triangle are equal to each other, I hence- 
forth believe and assert unhesitatingly, that aZ isosceles triangles 
have the angles at the base equal ow do I justify such a 
conclusion of an universal from a particular? In this way, I 
think —Every nameable or cogitable object 1s an identity in 
diversity—that ts, 1t 15 itself, it 15 something, and 1t has a plurality 
of characteristics This principle is involved in the assertion. of 
any statement of the form H 2s B, and 1t seems moreover to be, 1n 
itself, evident on reflecuon Further (as Bacon surmised), every 
property (or group of properties; has a '* form,” some invariable 
and inevitable coexistent In other words, there 1s uniformity 
of coexistence as well as of causation m nature In the case of 
any ong isosceles triangle, I have seez the connection of interde- 
pendence that there ıs between the characteristics of ‘‘ having 
equal s.des,” and ‘‘having the angles at the base equal ,” I have 
perceived it to be self-etident that the one propeity involves the 
othe: Hence, my whole argument might gun thus — 


Every characteristic is invariably accompamed by some other 


characteristic , 
Equality of sides in a triangle 15 a characteristic $ 
Equality of sides in a triangle 1s invariably accompanied 
bÊ some othe characteristic à 
Again — , 
Equality of angles at the base 1@charactezistic which is (self- 
evidently) inseparable from equality of sides im one [this 


particular] case , ee ne 
What 1s inseparable from efuahty of sides ufone case 15 m- 


separable in alleases , 


e . . 
° Equahty of angles at the base is inseparable from equal teme f 


of sides in all cases— 4 » 
*'That 15, a/7 isosceles angjes have the angfes at the base 
equal e >œ d 

What we rely gn here 1s*Interdependenceeof characteristic» 
and Uniformity of tMat interdependence, 2e we rely on, 3 
principle of coexistence or cognherence? parallel to ys “Law e 
of Caufation" , and th is a principle whæh we find to be a 


necessary condityn of what we agcept as strigtly self-evident 
Fhe vis ad with wich *ve conclude in the 


propositions S 
Bove generalzatiorf"is am assexyom of uniformity of inter- 
i egdénce between certain specified characteriktice 


animal, end it digs, and I hence conclude thatgu Senic 1s a cause 


e 
. ` : as 
e. «a a 
. . anh, " Y '. 
* - 


° 
gain, if I administer a cert&in amount of arsenic¢o a healthy, e 


[5] 
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e 
of death, I argu®thus —Since every event (= change of attri- 
bute$ ın subjects) has a cause, the death in question had a cause , 
the only precedent event that was relevant, was the admınıstra- 
tion of arsenic, therefore the arsenic was m this case the cause of 
death (this last result 1s obtained by the Method of Difference— 
by it we prove cause—z e interdependence of successive events) 
But (by the principle of uniformity) if arsenic 1s on one occasion 
causesof death, 1t 1s always cause of death , therefore arsenic 1s 
always a cause of death 

It will be observed that in this second induction, though not 
1n the first, we make use of one of Mill's ** Inductive Methods ” 
The function of these Methods 1s to prove interdependence be- 
tween phenomena—whether it be an interdependence of con- 
comitance or of causation In the case of the Method of Differ- 
ence we procé&d on the assumption that if the introduction of A 
1s followed by the appearance of C, or the removal of A by the 
disappeaiance of C, then A and C are causally interdependent 
In the Method of Agreement we pfoceed on the assumption that 
if A is never found without C, A has a connection of intei- 
dependence with C 

We do not use, and do not need, these Methods 1n mathe- 
matical generalizations, because there we see the interdependence 
upon which generalization to unknown cases 1s based , it 1s this 
actual apprehension of interdependence that both makes the 
methods unnecessary and gives mathematical generalizations 
the peculiar certainty which is generally attributed to them 
In the case above cited, for mstance, we see that equality of 
angles at the base ıs self-evidently and necessarily bound up 
with equality of sides in a triangle We do of see that there 1s 
aself-evident interdependence between the obvious properties 
of arsenic and poisonousness 

A further interesting point is that our power of predicting 
that one event, A, will be followed by another event, C, seems 
to depend wholly upon coexistence of attributes in the subjects 
conceined If we have seen one animal dosed with arsenic and 
subsequently die, and hence conclude that another animal called 
by the same name, and dosed with an equal amount of arsenic, 
will die, 15 not our inference based upon the assumption of a 
certain constant coinherence of attributes, both in the animal 
and in the poison—a coinherence of such a kind that when the 
two subjects are so collocated as to act upon each other, a result 
similai to that produced in the first case will be produced in the 
second also? If the properties of this arsenic are different from 
the other, or if the second animal, though looking like the first, 
has a different internal constitution, there is no reason why 
death should 1esult Hence, laws of succession in events seem 
to depend upon laws of coexistence of attributes 1n subjects 

Even those generally unquest.oned axioms of logic, the Law 
of Contradiction and the Law of Excluded Middle, might be 
appealed to (if ıt were necessary) m support of the Principle of 
Interdependence—íoi the Law of Excluded Middle intifnates a 
thoroughgoing connection (positive or negative) between all 
nameable things , and the Law of Contradiction asserts a certain 
definite amount of necessary interdependence of properties ın 
every imaginable cdSe—interdependence, namely, between 74e 
presence of any charactegestic and the absence of tts negative 

Looking ag the whole process of inductive reasoning, 1t appears 
to bein the application of the ‘‘Methods’ that the principles 
uged approach nearest to the character of mere assumptiong , 
and thw is so only because of the difficulty of applying the 
Methods precisely—of being sure, 2 g in the case of the arsenic, 
that the administiation of gysenic was the only new antecedent 
relevant to death 

It may j@st be noticed that in an argument by analogy we rely 
"ipe an Interdependence which «s inferied from the complexity 
oi amount of interdependence already known or supposed 

If tie abofe account of inductive reasoning is accepted, 1t 

pears that the connection between Induction and Deduction is 
very close—ine fact, that,the one di&inctive feature of logical 
induction 1s the element of, hypo®hesis o1 djscovery—the suppo- 
sition of a given connection—from which every Induction must 
*set out vi è " 
š E E Constance JONES 
e e 
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The Scal€ fom Mdashrenient “of Gas” pressures 
Tventuittyto ask you fo gunt the follwing suggestion Iig 


e one likely fnof&h to Bave been made before, but I do netere- 


e member hafing met with it 
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We generally measure gaseous pressures in jnilhmetres of 
mercury, and 760 mm isadopted as the standard pressure It 
would certainly be more convenient if Ve expressed the measure- 
ment m degrees, the degree bemg of such magnitude that the 
standard pressure were 273° All calculations involving change 
of P, T, and V to or from the standard conditions wofild be 
simplified in af obvious way Th equation PV=RT would 
become V=R at gtandard pressure and femperature R being 
the same constant for all gases under all conditions, if V stand 
for the molecular volume, ıt would be c@nvenient to semember 
1t as 1dentical with the well known number expressing the stan- 
dard volume of a gramme-molecule 1°P woukd correspond to 
about 2 78 mm orjinchof mercury e 

Ont Masson. 

The University of Melbourne, June 21. 


e. 
Luminous Clouds 


BRIGHT luminous clouds were seen here on the night of Sunday 
the 24th inst , in the north and north-north east, from 9 35 to 
1035pm As usual they distinctly resembled czrrz, having some 
definite upward gurls The actual cir, which had after sunset 
been moving rapidly from east-south-east, now appefred dus®y 
against the twilight glow The filature of the upper or luminous 
cirri was, as appears to be usual, west and east, while that of the 
ordinary cirrt was east-south-east and west north-west 

These luminous clouds, although no doubt simply reflecting 
solar light, generally appear to the casual observer ag mcan- 
descent or self-luminous 

They were seen from the summit of Ben Nevis all through the 
night of the 24th-25th, according to the report in the Fres 

Lutterworth W, CLEMENT LEY 


Whirlwinds in the South Indian Ocean 


THE following account of whirlwinds met with in the South 
Indian Ocean at the end of last May, Which has been supplied 
to the Meteorological Office by Messrs Sandbach, Tinne & Co , 
of Liverpool, may be of interest to your readers 


RosERT H Scorr, 
July 22 s Secretary, Meteorological Office 


Extract from a Leiter secevoed from Cap! S P Hean, 
Ship '* Genista” 


“At noon on May 26, lat" 42° o' S, long 99 o E, wind 
fresh from N W —weather very squally with rain, bagometer 
steady at 29 82 in, thermometer 49° since midnight A very 
heavy black squall with rain began to rise in the W. Barometer 
suddenly fell o 1 ın As the,squall neared the ship it arched 
up m the centre, showing a verfbright blue sky at the back of 
it, the ends of the squall on either side were quite black and 
thick with ram On its nearer approach to the ship I saw two 
immense whirlwings, just a little pn either side of the centre of 
the arch and coming direct for th€ ship, the sea ungler and near 
the whirls being carried around and up in great volume? F 
thought at first they were two waterspouts forming, but I saw 
no descending column or clouds from above, as 1s seen when 
a watergpout 1s forming , when these whirls came to within two 
miles of the ship, the squall seemed to part wi the centre of the 
arch—one half passing tf the N E, the other half to the 
S E soneewhirl, following in rear of each part of the squall, 
and not where the clouds were heaviest During the time of 
the spparétion of the arch we had the wind very unsteady from 
N to SW . There was only a fresh breeze" with. thick 
ram in that part of the squalléthat nemed the ship, yet the 
squall was *ravelhng along at a great rate, the whirls keeping 
in the tear ml out of sight I shortened sail to topsails as soon 
as | saw the squall rsmg After it passed, the weather looked 
very fif bright, 4nd clear, but the sky was a windy one, being 
a vey biight blue By 3 pm the wind shifted to W, and 
barometer had fallen to 29 67 in , thermometer 48° At 4 p m* 
saw another whirl passing along to windward in the rear of a 
squall, the @loudsabove it being twined and twisted every way 
Durnng the whole night we had very heavy squalls, sometimes 
following one afiother very quick, with little wind between— 
direction W S W ° At daylight the weather was much finer 
Afr that, to Mt, 40° 22/ S , long 125° E , I had very peculiar 

e. 
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weather Wand from N W toS and back again, from a light 


breeze to a fhoderate gale, barometer never rising higher than 
*29 9o 1n , or falling below 29 66 in . 
. 
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* The Cauge Óf the Great Fire at St John’s 
* 


A FEW days ago yeu inserted a letter calling attention to the 
large number of fatal accidents occuriing ever§ year caused by the 
upsetting of paraffin lgmps, the great majority of which could 
easily be*prevented if the use of automatic extinguishers were 
made compulsory 

Now we are Startledeby the report of the huge conflagration 
at St John’s, which,"in addition to having caused terrible and 
widespread suffering, has resulted 1n the loss of a large amount 
of property, valued at many millions of dollars 

Amongst the principal sufferers by this great fire are some of 
the leading English insurance companies, @nd various estimates 
have been published of the amounts which they will lose by this 
great fire Zhe Policy Holder, an 1nsmance journal, in its last 
issue, mentions the following figures — 


£ 
Phoenix 120,000 to 140,000 
e Ragal 80,000*to 100,000 
Liverpool, London,and Globe ^ 50,000 to 70,000 
London and Lancashire 50,000 to 60,000 
Commercial Union 40,000 to 50,000 
North British and Mercantile 50,000 to 60,000 


Northern 40,000 to 50,000 
*Manchester 8,000 to 11,000 
Lancashire 5,000 to 7,000 
Norwich Union 7,000 to 10,000 


Also the “General,” said to be £30,000, and the '* Lion” 
fora comparatively large sum, making in the aggregate a loss for 
English insurance companies alone of over £500,000 sterling 

The same Journal explains how this great fire was brought 
about — e 

“Itis worthy of nof that, like the Chicago fire, this con- 
flagration was caused by the upsetting of an oil Jamp in a stable 
Fire business was already this yeargoing badly enough, and there 
now seems little reason to doubt that to the companies as a 
whole 1892 will prove a disastrous year and a dead loss ” 

The Mayor of Manchester (Alderman Bosdin Leech), 1n pre- 
siding yesterday at a meeting of citizens called for the purpose 
of raising a fund in aid of the sufferers by this great catastrophe, 
slated— 

“ Since the fire of forty or fiffy years ago many substantial 
public and private buildings had been erected, all of which have 
been destroyed On one side, at any rate, a thriving town had 
been reduced to a heap of ashes, and about 10,000 people had 
been rendered homeless, and dantage had been done to the extent 
of about 2,500,000 dollars With such an event coming sud- 
denly upon them, they could imagine how the people, were 
prostrated. The heart of the people was completely crushed 
A great maħy of the sufferers were ofthe poorest class, and they 
were almost powerlegs to helg themselves ‘They were without 
food, excep®such as had been supplied to them through the kind 
ness of their neighbours , they were without clothes, for all their 
clothes had been destroyed, and, unfortunately, the working 
people of the community had been almost entirely bereft of the 
tools and implements with which they were in the habi of earn- 
ing their daily brad ” e 

It 1s indeed very sad to think that this tetrible calamity,might 
have been avoided had the oil lamp which was the cause of all 
this mischief been fitted with a simple application ofescience in 


the shape ofa simple automatic extinguisher . 
July 20 ê FFUMANITY 
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THE WASHINGTON COLLECTION, @F* 
FOSSIL VERTEBRATES . 


WE are pleased to learn from*a transatlantic eontem- 

porary that tht enormous collecf1ons*oé vertebrate 
remains, obtained eunder the superintehdence of ‘Prof 
O C Marsh from the Tertiary, and Secondary strata 


of the north-western United States,” are about to be. “of theft former owners must have been eifonfbed in sande 
e. 
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transferred to the National Museum eat Washington, 


where they will eventually be properly arranged? and 
exhibited to the public For the last ning years, as we 
are informed the United States Govesnment has voted, 
funds for the collection and preservation of these 
wonderful remains, descriptions of which have been from 
time to time presented to the scientific world with a 
wealth of illustration Which cannot but render Eufopean 
palzontologists somewhat envious 

Hitherto the whole of this collection (togethe: with 
Prof Marsh’s private collection) has been stored in the 
palzontological department of the unfinished Peabody 
Museum, at Yale College, New Haven, Conn , where 
want of space has totally prohibited its profer exhibition 
Indeed, those who have had the opportunity of inspecting 
this unrivalled series 1nform us that the specimens are so 
crowded together—the sfhaller ones in tier upon tier of 
trays, and the large: ones on the floois and in every 
available corner—that it has hitherto been quite ım- 
possible to form any adequate judgment as to the extent 
and importance of the collection It 1s, however, satıs- 
factory to learn that the whole series has been carefully 
labelled and registered, so that the locality and date of 
acquisition of every individual bone are fully 1eco:ded 

To prepare such an enormous collection for transit by 
railis a work demanding both extreme care and a con- 
siderable amount of «me, while the Museum space re- 
quired for the exhibition of entire skeletons of the bulk of 
those of the Jurassic and Cretaceous Dinosaurs must be 
proportionately extensive We are informed, indeed, that 
1f the whole collection were transferred to Washington at 
the present time ıt would occupy fully one-half of the 
buildings of the National Museum Accordingly, only a 
portion of it 15 to be immediately transported , while the 
remainder ıs to wait until Congress has provided suitable 
quarters for its reception It is to be hoped that the 
moiety now to be transferred will include a representa- 
tive selection from the entire series, so that palzeonto- 
logists will have an opportunity of seeing more or less 
nearly entire skeletons, not only of the Dinosaurs and 
other huge Saurians of the Mesozoic, but hkewise those 
of the equally wonderful Tertiary mammals We may 
also venture to express the hope that the United States 
Government will before long see its way to eniching 
European Museums with some of ther duplicate speci- 
mens, of which there must be a large number for 
disposal 

With a wise liberahty, the Government of the United 
States appears to have made a regular business of the 
collection of these fossils, under the able direction of 
Prof Marsh, this business being cofiducted much after 
the manner of any other mining enterprise. (One of the 
favourite hunting-grounds is the region lyeng between 
the “ Rockies” and the Wasatch Mountains, and the 
accounts of the richness of some of these deposits’ in 
vertebrate remains 1s absolutely marvellous Thus Prof 
Marsh 1s reported to know of one small valley where 
bones of Mosasaurians are in s&h profusion that in pass- 
ing through ıt he observed at one time no leg than six 
entire skeletons d¥*these monstrous reptgles, each @ave- 
raging some 80 feet in length At such a rate of dis- 
covery 1t1s noSvonder that Musewm accommdtatior cannot 


ether fossil-hunters frqfn discoveryng the mere productive 
localities affqrds xather arfusing reading , but, under the 
circumstances, it1s, perhaps, natura] , S 
Whenever a*likgls-looking bone or skeleton is seen 
projecting from a rocky cliff, skilled workmeryare at oncee 
set toework on its estradtion , a singje specimen some- 
times leading,to the disgovezy of a 1egulare gelgotha 
of remains e The wondegtully pesiectecondigon of some 
ef these fossils, an&*thewapidity Mth which,the carcasses 
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or mud, are brought prominently under notice by a 1ecent 
repctted discovery in Wyoming This 1s said to be nothing 
less than the disentombment of an entire skeleton of that 
stupendous Dinasaur known as the Brontosaui, in which 
not only ıs every bone in place, but an actual mould of 
the surface of the eye, formed in the sand upon whiclf 
the creature lay, has been preserved in the solid rock 

Pr8f Marsh’s restoiation of the Brontosaur—a creature 
6o feet ın length, walking on all fours, with an enormously 
long neck and tail, a disproportionately small head, and 
the bony substance of its backbone reduced to a mere 
shell and a honeycombed interio.—has been long before 
the world Less known, however, 1s his later 1econstruc- 
tion of theeskeleton of one of the gigantic horned 
Dinosaurs from the Laramie Cretaceous, which he calls 
Triceratops, the skull and pelvis of which were referred to 
In an earlier number of NATURE In this restoration the 
Professor has certainly succeeded in producing a most 
marvellous animal, although, so far as we see, the figure 
appears to be true to nature It will be remembered 
that one of the most 1emarkable features in the skull 
of Triceratops (which in some specimens was upwards of 
12 feet in length) ıs the production of the hinder regi on 
into a huge fan-hke shield, the use and purpose of which 
it was at first a little difficult to understand [his 1s, 
however, explained by the restored skeleton, where we 
see this shield overlapping and protecting the first six 
vertebra: of the neck, to which additional strength was 
imparted by the bony union of several of them In the 
shortness of its neck and the enormous size of its skull, 
Triceratops presents a striking contrast to Brontosaurus 
Like the latter, however, it habitually walked on all 
fours, while in corielation with its massive skull its fore- 
limbs were relatively stouter than in any other Dinosaur 
In this respect it differs widely from its near ally, 
Stegosaurus, which, at least occasionally, walked in a 
bird-like manner, and since Triceratops 1s evidently a 
more specialized cieature than Stegosaurus, the sugges- 
tion arises that the former has undergone a retrograde 
development from a bipedal to a quadrupedal mode of 
progression No attempt has yet been made to represent 
the position on the skeleton of the dermal bony armour 
with which many parts of the body of Zrzceratops were 
protected during life, the precise position of the various 
spines, knobs, and plates, which have been found in 
association with the bones, being largely a matter of 
conjecture The size in life of the restored example 
would be approximately some 25 feet in length by 10 
In height , but these dimensions mugt have been exceeded 
by other specimens 

By the completitn (so fai as anything connected with 
fossils can be said tp be complete) of our knowledge 
of the skeleton of Triceratops, we are acquainted with 
the bony framework of all the chief types of Dinosaurian 
réptiles at present known These may be classed as the 
Sauropodous type, as represented by Brontosaurus, the 
Theropodous type, as 1epresented by Megakosaurus and 
its alles, and the Ortathopodous modification, repre- 
sented onthe one hand by /euanodon, and on the other 
by éfecosaurqs, Triceratops, kc °° 

In the contemporaiy publication to which we have 
referred sonfe interesting suggestions as t8 the probable 

abits of these Dinosaurs are put forth, although how fat 
they will meet with acceptation r@mains to be seen Thes 
1t 1s suggested that the horfeycombed vertebra of the 
Brontosaus and then allies were filled with warm an 
fiom the lungs (which assumes tleag these reptiles were 
by whech means their bodies were partly 
floated when they,wandered oit of he1 depth in éhe sea 
shallasvs, fron, whehce they stretched the long necks to 
e, e e . 

crop the segweed neaisthe Shope Again,ghe long hind 
legs of tht Hadrosaus (an all» of *Sur Iguanodon) ate 
owner to wade*fag put 
to sea in*search of seaweeds growing on the ocean- 
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floor, while the armoured kinds, hke Stegosaurus and 
Triceratops, are considered to have beeh essentially 
terrestrial ki EC : 

As we have indicated, the great bulk of the Collection 1s 
composed of Secondary reptiles and grertiary mammals , 
and from their large size it 1s these which form 1t? most 
stiiking featufe We most not,omit tq state, however, 
that it also ontas the Toothed Birds from the 
Cretaceous of Kansas (of which ous English collections 
do not at present possess a single bone), ag well as 
hosts of teeth of Mesozoic mammals, although we have 
no definite information as to pipe, preety of these 
are the piopeity of the State, and what belong to Prof 
Marsh Then, again, scattered among the trays and 
draweis moie especially devoted to the remains of 
mammals and reptiles is an extensive collection of fish- 
remains fiom Cretaceous and Tertiary strata, and 
especially from the Green River Eocene shales of 
Wyoming, most of which we believe to be at present 
totally undescribed 

Space prevents us fiom saying more as to the extent 
of this maiveHous collection—a collection which, win 
others from the same regions, has done more in ten 
years to revolutionize our classifications, and to give us a 
definite knowledge of many groups of animals previously 
known by battered fragments, than would have resulted 
from half a century’s work upon European majerials 
We may, however, conclude by offering our hearty con- 
gratulations to the Governments of the United States and 
to Prof Marsh, who have succeeded, by the liberality 
of the one and the untiring energy of the other, in amass- 
ing this magnificent collection, which is now, foi the first 
time, in a fair way to be exhibited in a manne: befitting 
its value and importance Prof Marsh’s magnificently 
ulustrated m@nographs on the Tapthed Birds and the 
Dinocerata are splendid examples of how a collection 
like this ought to be made known to the scientific world 
at large , and we trust ere long to be able to welcome his 
long-promised volumes on the Dinosaurs and the Bronto- 
theres, which will render its riches yet better known 

R LYDEKKER 





DYNAMO-ELECTRIC MACHINERY 


THIS 1s the first part of a treatise dealng with 
dynamo-electric machinery and its applications, 
and comprises the theory And practical construction of 
dynamos and motors, and aheaccount of instruments and 
methods of electrica! measurement Such subjects as 
the fusion and welding of metals by electricyty and the 
transmission of power are 1eserved for a second part, to 
be issued in the autumn of thë preserf year e . 
The author begins with a chapte: entitled “ Gendiali- 
ties regarding Dynamos,” ın which he discusses the 
early rudimentary magneto-mathines of Pixn and Clarke, 
and the multipolar machines of the same class invented 
bv Stohre: and Niaudeé, gives a gener®l explanation of 
the self-gxcitatioft and action of series of shunt and com- 
pountl dynamós, and degcribes the various typical forms 
of aimafure used in constant and alternating-current 
machines , In this part there ıs room for httle* novelty of 
treatment, the author coulé only endeavour to be 1m- 
parpially Mstorical and clearly descriptive, and give as 
complete 4nd useful an account of the more important 
examples of dynamo machinery as his space would admit 
of In fhis Signor Ferrm: seems to have gucceeded very 
well € does not weary his readers with'descriptions of 
mere antiquities, but sApplies only such a brief account 
of earlier éofms qs 1s sufficient to*enable the reader to 
tracé the evofution of the modern onstant-current 
dynamo, with ets beatiful balance and inter-relation of 
. 


e1e' Recenti Pipgressı nelle AWlıcazıonı den' Elettricità .di Rinaldo 


Ferrim " Parte Prima Delle Dinamo (Milano Ulrico Hoepli, 1892 ) 
. 
- * 
e. . .. +e 
. e 
*e. e . 
e. 


JULY 28, 1892] , 


E ——— 


P 


. m e . 
NATURE " . 295 





. . e 
paits, from the rudimentary, uneconomical, and violently 


periodic machine of twenty years ago, or to compare 
the powerful alternatop of the presene day with the 
ineffective and wasteful toy instrument, which used to 
figure in cabinets of apparatus and, the older books on 
electngity . 

Chapter 1 deals with magnetic 1nduction? and. chapter 
n with the induchor offcurrents by thegnotion of con- 
ductors in a magnetic field These extend over almost 
100 pages, o1 about? one-fourth of the whole volume, a 
space none too laige for the subject, but perhaps a little 
out of proportien to that devoted to dynamo machinery, 
which 1s still, fuithét restricted by the allocation of fifty 
pages ın chapter iv to methods of measurement 

Signor Ferrini’s treatmént of the theoretical part of his 
subject seems on the whole marked by completeness and 
accuracy He has evidently given careful attention to 
the late developments of magnetic research, and 1n his 
chapter on measurements has included most of the 1m- 
provements recently made, such, for example, as the 
methods of measuring power, &c, in the circuits of 
alternators and transformers which have been invented 
bye Ayrtor? and others No mention 1. made, however, 
of Blakesley’s ingenious “ split dynamometer ” method for 
transformers, and determining the difference of phase of 
two alternating currents Nor 1s the method (p 171) of 
finding the true mean activity in an alternating current 
from te apparent activity attributed to its inventor, 
Prof Ayrton 

Wenotice here a few points which have occurred to us in 
looking over this part of the book as perhaps calling for 1e- 
mark First of all with 1espect to the definition of a uniform 
magnetic field given at p 58, it may be noticed that if 
the numerical value of the intensity of the magnetic force 
be the same at all points of a finite space, *its direction 
must be the same at afl points of the same space, and 
that the intensity cannot vary in magnitude from point to 
point without varying also in duection, and vzce. versá 
This does not seem to be generally understood, at 
any iate it js common to define a ufhform field 
as one fo: which the magnitude and the dzrecteon of 
the magnetic force are the same at every point That 
the former implies the latter, and the latter the former, 
may be seen by considering a dosed surface formed by a 
portion of a tube of force, in the field, intercepted between 
two eq@potential surfaces The cross-sections at the two 
ends must have the same area, since the magnetic force 
at each end is the same Ffirther, the lines must be 
straight, for if they be supposed curved, the portion of the 
tube may be taken so that it 1s concave on one side and 
convex on the other The line-integral of magnetic force 
round a closed circuit, takey along the aonvex and con- 
cave sides apd across the ems, vanishes But nothing 1s 
contfibuted to 1t by the ends of the tube Hence the 
magnetic force along the convea side must be on the 
whole less than that along'the shorter concave side, which 
contradicts the supposed uniformity of magnitude f the 
field-intensit) "87 

At p 66 difference of potential, V,-¥, between stwo 
points 1s defined as the work whigh must bé done ag&inst 
magnetic forces m carrying a «4:4 magnetic pole from the 
point of lower to that of higher potential , and at p 74, 
where the field of a solenoid 15 considered, e ZV ‘dr ap- 
pears as the force on a pole of strength 77 AME 

At p 81 mention might have been made of théinfluence 
of mechanical sess and distuwbance gn the mggnet- 
zation of iron observed by Lord Kelvin and othéys, and 
of the fact that Very much higher permeabilities than the 
2000 quoted fiom Rowland’s experiments have» been 
obtained by Ewing fof soft iron subjected tô molecular 
vibration produced by tapping 

The subject of hysteresis is dealt yith at pt 91, and again 
at p 235 in the chapter on the constrfction of a con^, 
tinuous-current dynamo In the latter placé a pioof is 
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furnished of the well-known formula givef& by Warburg 
1n 1881 or 1882, and a httle later by Ewing, for the energy 
dissipated in a closed cycle of magnetizatfon In the 
course of that proof, to which in itself we take no exception, 
one or two statements are made which, if we have under- 
dood the author aright, are erroneous It 1s stated that 
when the integial indugtion $ through each tuin of a 
magnetizing helix of 2 windings, each carrying a current 
c, 1s increased by an amount d, a quantity of energy 
— ncd (= — vHdB/4r), where v ıs the volume of the 
medium magnetized, H the field intensity and B the in- 
duction, both supposed uniform) 1s given out by the spiral 
and converted into heat Now (the sign, being left 
out of account) this 1s certainly the energy sent into 
the field from the battery or generator, but it ıs 
not the case that it ig all converted into heat 
The amount of energy spent in unit volume of 
the magnetized medium 1s HZB/4s, but of this (HB 
-FB4H)/8» goes to increase the electrokinetic energy, 
the amount of which per unit. volume of the medium 1s 
BH/8z The total amount of energy spent per unit 
volume in the cycle of magnetization, otherwise than 1n 
increasing the electrokinetic energy, 1s therefore 


B J | H4B - L(HeB~ BaH) |, 


the integrals being takén round the cycle (It ıs to be 
noticed that this balance of energy may be negative, and 
in that case energy 1s taken from the field to make up the 
increase of electrokinetic energy !) 

But for a closed cycle 


l (H¢B + BeH) = o, 


and hence the energy spert 1s 


z| HB 
4r 

This must have been dissipated, since the medium at 
the end of the cycle has returned to the same state as at 
first 

No affirmation can be made as to what becomes of the 
balance of energy, except with reference to a closed 
cycle 

Again, at p 237 it 15 stated that i£ Hı, — Hy, be limits 
of H corresponding to limits Bi, — B, of B, 


Bi 
BH 


-B 


J” mex = | 


. 
This 1s certainly not correct, as may be easıly seen by 
represenung the integia.s graphically, or by considering 
that taken round a closed cycle 


i [B28 = - f HB, . 
since * i 7 
|(H¢B+B¢H)=/@BH)=0 à 
ee * ° 
for the cycle : ° 


This error, aemere oversight go doubt, hæs appeared 


more than once in cénnection with this subJecj, and an «st 


ergoneous demonstiatio founded on it andea mistaken 
identification of the en€rgyedissipated with the electro- 
kinetic energy, bas been MES by more than one writer » 
The chapters qn the “ Continuous Curfeat Dynamo," . 
the “ Dynamo 1n Action,” and * Akernating Dynamos, 
are excellent in many wespects The subject 1 well and 
fairly comp ehensively treated, and the*very usefu] ngtion 
of the magnetic ircuit thas “beef &mployet throughout 
with good effétt Bome fell-knewn machins do not 
seem to ebe described, for example, éhe Vigtorea among 
. 


. 
1 See a paper by the wnter in the Phil Mag, Decemper 1890 
. . 
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contmuous-current machines, and the latest form of 
Mordey's alternator 

The inclu&ion of a larger number of thoroughly prac- 
tical examples ôf dynamo specification and construction 
would also be an 1mprovement e 

On the whole, Signor Ferrim’s book seems the out- 
conse of an earnest endeavour & give an accurate and 
full account 1n moderate compass of an important and 
difficult subject It will be more easy to judge of the full 
measure ofthe author's success when the work 1s com- 
pleted In any case the book seems likely to be a credit 
to Italian technical literature A GRAY 


—— M — — ——— —— 


MR A NORMAN TATE 


BY the death of Mr A Norman Tate, F I C , Liverpool 

has lost one of her most prominent citizens and men 
of science It 1s not only as an able analytical chemist 
that Mr Tate will be missed by a large section of the 
public to whom his genial presence was familiar, but as a 
scientific teacher and pioneer of the technical education 
movement in Lancashire, his place is one that will not 
easily be filled For some time past Mr Tate has had 
indifferent health, and has had to give up much of his 
active work 1n connection with the Society of Chemical 
Industry, of whose Publication. Committee he was a 
member, and the numerous local and other learned 
societies to which he gave great aid Latterly, symptoms 
of an ulcerous tumour in the stomach presented them- 
selves, from which he died on the 22nd instant 

Mr Norman Tate was a native of Wells, Somerset, 
and came to Liverpool about thirty-five years ago, when 
he entered the laboratory of the late Dr Sheridan Mus- 
pratt He published several papers bearing on his early 
researches in the journals of the Chemical Society of 
‘London and the Royal Dublin Society After acting for 
some years as chemist to the firm of John Hutchinson 
and Co, of Widnes, he commenced practice as an analyst 
in Liveipool, and became consulting chemist to several 
important local bodies and chemical manufactories At 
that time the importation of petroleum from America 
was beginning, and on this subject Mr Tate became an 
authority, one of his works, "Petroleum and its Pro- 
ducts,” being translated and re-published in France and 
Germany Fora time Mr Tate superintended the work- 
ing of oil refineries in the Isle of Man and in Flintshire, 
where he erected a manufactory for the production of 
coal and shale ols In 1870, Mr Tate, in conjunction 
with Mr James Samuelson, undeftook the initiation. of 
the Liverpool Swence and Art Classes, which giew to 
be a great educational power in the city As honorary 
principale Mr Tate fad charge of these classes, besides 
giving lecfüres himself and teaching several of the classes 
wm chemistry, botany, and general biology He also 
institated the Liverpool Science Students’ Association, 
and the Liverpool District Science and Art Teachers’ 
Association, of both of which bodies he ‘was the first 
president, a post he also filled in the local Geological 
Aggociaffon, Microscopical Society, Liverpool Section of 
the Society @f Chemical Indtstry, and other institutions, 
contnbuting largely to their * Transactions”? The “ Pro- 





, “tam ceedings” of the Liverpool Geologieal Society also con- 


e ° limits of the 


‘tain many gf his papers and ngemoirs He discovered 
the presence of iserin& in the deSomposed greenstones of 
the Boulder Clay in the'Valley of the Mersty, and showed 
* that the black colour of certaih sapdstopes in the trias in 


e the neighbourhood of Liverpool is due to the grains being 


coated w*h peroaide of manggnese 
Mr Tate was ła ardent supporter of every edutational 
movemtnt, eSpeciallygn eonrsection with ecience teaching, 


and his dg@th, at the garly ages of &ty-si%, will be mych 
deplored 49y $ circlq of friends extending far beyond tie 
1 


om? * è . * 


ty which he hed made the chief scé@nt ofe 
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THE BRITISH ASSOCIATIQN 


EVERYTHING is now prattically ready for the meet- 
ing of the British. Association, which*begins next 
week, and promises,to be in every way most successful 
Many distinguished foreign men of dtience—amont them 
Helmholtz, €remona, and Saghs—aré expected to be 
present The, arrangements made by the local com- 
mittee we described last week 

In compliment to the President tlfere will be a specially 
strong muster of geologists We hear that a number of 
professors and others connected ewith *the Geological 
Survey of France aie coming BÉron van Richthofen 
and Prof Credner will represent the geologists of Ger- 
many, Prof Renard those of Belgium There will 
be many othe: jepresentatives from different countries 
in Europe and from America The geological excursions 
will hkewise form a prominent feature in the proceedings, 
and one of these 1s to be conducted by the President of 
the Association in person The Prince of Monaco, well 
known for his scientific researches, intends to bring his 
deep-sea dredging vessel to Granton, and to read a paper 
on the results of his marine surveys , while two members 
of hts scientific staff will communicate papers on some of 
the natural history objects obtained by them Already a 
large amount of hospitality has been organized, and the 
meeting bids fair to be as successful in a social asin a 
scientific way. z 

We have already announced that at the meeting of 
Section A on Monday, August 8, a discussion on the 
subject of a national physical laboratory will be opened by 
Prof Oliver] Lodge, F R S 

A meeting of the Electrical Standards Committee will be 
held on Thursday, August 4 It 1s expected that Dr von 
Helmholtz, Br Lindeck of the Berlin Reichsanstalt, and 
others interested in electrical measurements, will be pre- 
sent A discussion will take place with a view to securing 
an absolute uniformity in. the standards adopted in Eng- 
land and elsewhere The following points will be con- 
sidered —(f) The value of the BA unit in ohms, 
(2) the specific resistance of mercury in ohms, 
(3) standardizing by the electrolysis of silver, (4) the 
electromotive force of a Clark cell, (5) Report of the 
Committee for 1892 It % proposed to take the report df 
the Committee in. Section A on Tuesday, August 9 
The draft prepared by the secretary 1s formal, Sut it is 
hoped that the discussion ın the Committee may lead to 
some resolutions, which wil be included in the report 

The proceedings of Secteon D promise to be excep- 
tiortally interesting The President's address will relate 
to some qualities of sensation, with special geference to 
colour sense On Friday thgre will be a joint discussion 
with B on chemical aspect of th® actioneof Bacteria, 
which will probably be opened by Piof Marshall Ward 
On Monday there will be a discussion on some matters 
connected with sea-fishes and’ fisheries, in which the fol- 
lowing will read short papers or take part —Sir J Gibson 
Maitland, Prof M'Intesh,*Prof Ewart*Dr Fulton Prof 
Herdman, Mr E Holt, Mr R Smith, Mr G Brook, &c 


NOTES 


THE sunufher meeting of the Institution of Mechanica} 
Entifieers, to which we referred last week, began at Portsmouth 
on, Tuesday, under the pjesidency of Dr William Anderson, 
F R P? The président, council, and members were received by 
the Maflor, who cordially welcomed them to Portsmouth . 

Tx Britigh Medical Association’s sixtieth annual meeting was 
opeped at Nottingham on Tuesday, the chair being occupied by 
Dr W Withers Moore Inhis presidential address Dr Moore 
dealt with the progress *which has been made in surgery and 
*nedicine since 1857, when the Association held its last meeting 
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A GENERAL meeting of the Sanitary Inspectors’ Association 
was held at Carpenters’ Hall, London Wall, on Saturday even- 
Tng last, the president, Dr B W Richards8n, presidmg The 
council preséhted a report upon the question of examination for 
sanetary inspectors, recommending that they should be em- 
powered to confer with the cout of the Carpentgrs’ Company in 
order to arrange far lectur& and examinations The report was 
adopted A report upon the association’s récent visit to Paris 
was also presented, sesting forth the princ.pal features and inci- 
dents of the journey The adoption of this report was moved by 
Mr Alexander, &nd segonded by Mr Tidman The chairman, 
1n supporting the motfon, said the association had learned many 
important lessons upon the guestion of sanitation by their visit 
to the French capital After comparing the French and English 
systems of sanitation, he expressed the epinion that im the 
matter of disinfection the English. might learn. much from their 
French neighbours He believed that in London there might 
with advantage be established one or more grand centres for 
disinfection such as existed ın Paris He deprecated the system 
in use at the Paris Morgue of freezing dead bogies for the pur- 
p&e of identification as being, m his belief, utterly useless for 
that purpose On the question of the inspection of animal food, 
he thought that England could not do bette: than follow the 
system adopted 1n France of testing every doubtful animal be- 
fore it «ent to the shambles A discussion followed, and on 
the motion of the chairman an ambulance committee was formed 
to report on the ambulance system in London The report was 
adopted 


AN official telegram received at the Hague from Batavia 
confirms to some extent the statement made at Sydney as to a 
terrible volcanic eruption in the island of Greag Sangir The 
volcano which caused thf disaster is named Gunona Awu The 
telegram adds that the whole of the north-western portion of 
the island was entirely destroyed, 2,000 persons being killed 
The victims included no Europeans The rest of the island 
has also suffered seriously by the eruption, but ıt 1s hoped that 
the damage may be repaired in the course of six months The 
crops have been desti oyed 


' For some days the eiuption of Mount Etna seemed to be 
giadually decreasing, but on Tuesday it was again very 
violent, and there were loud, subterranean noises On Monday 
evening there was a shock of earthquake at Mineo, thirty- 
seven miles to the south of He volcano A correspondent 
of the Times, writing from Catania on July 18, says tha’ the 
exact seat ofghe eruption cannot be discovered from that city on 
account of the dense masses ofgsmoke with which that side of 
the mpuntain¢s envelofed, but from Augusta, a town situated 
about 15 miles away, the summit and western outline are to be 
seen standing out ın bold progunence against the deep, gentian- 
blue of the Mediterranean shy, and, with its endless volignes of 
Steam and smoke rallmg away to the eastward, Etna presents an 
indescribably imposing, not to say majestic, appearance ont 


this little town the scene 1s sublime $ $ 
. 


THE cause of the terrible disaster at St Gervais is now being 
investigated by severalinen of swence There can be no doubt 
that it originated in the small glacier called the TéteRotisse, whych 
1s nearly 10,000 feet above sea level According to atorrespon- 
dent of the 717725, who writes from Lecerne, Rrof Dupage iseof 
opinion that the fiabitual drainage of this glacier had fgr some 
reason or other become either totally blocked o1 obstiucted , the 
water gradually accumulated in its natural concavity pr bed , and 
the ever-increasing yolume had exercised such*aa enormous pses- 
sure as to force a passage and carry away a portign of the face of 
the glacier with ıt The mass of ice and water rushed down the 


rocks which dominate the glacier of Bionnassay, not in a single® 


. 

Stream but in several, and then reunited into one enormous 
torrent at the foot of the B.onnassay glacer A différent 
theory is held by Prof Forel, of which the correspondent of 


the Z27::5 gives the following account —Ptofessor Forel does e 


| not see how a quantity of water sufficient to force away so large 
| a portion of the glacier could possibly accumulate in so small a 
body as the Té.e Rousseyewhich has a total superficies ef less 
than one hundred acres It slopes freely on three sides , tt 15, 
in fact, one of the most abrupt of the whole chain of Mont 
Blanc , and, in a glacier of this description, with an altitude 
of nearly 10,000 ft , there are none of the conditions of a. great 
accumulation 'of water In his opinion, therefore, we must 
look for the main cause of the disaster in the natfral movement 
and breaking up of the glacier He estimates the volume of 1ce 
which fell at between one and two million cubic metres The 
| mass, first in falling and then rushing down the rapid slope, 
| became transformed, for the most part, into what he calls a 
lava of ice aud water The ravine, he says, through which this 
avalanche rushed shows no traces of any great evacuation of 
water , in the upper portions of its tiansit there 1s no mud and 
no accumulation of sand, but, on the other hand, there are 
gieat blocks of glacier ice strewn everywhere, and at several 
points he found portions of powdered ice mixed with earth 





Then, again, if this had been simply a torrent of water falling, 
it would have found its*way down the more violent inclines, 
instead of, as in this case, passing straight over the frontal 
moraine at the foot of the glacier In this higher region, there- 
fore, all the evidence points to an avalanche of ice, which, 
starting at an altitude of nearly 10,000 ft , and descending at an 
meline of 70 pe: cent for 5,000 ft , was pulverized by its fall, 
alarge portion of it being melted by the heat generated 1n its 
rapid passage and contact with matters relatively warm It 
rushed into the ravine by the side of the glacier of Bionnassay 
and joined the waters of the torrent which issues therefrom, and, 

further aided by the stream of Bon Nant, it became sufficiently 
liquid to travel down the lower portions of the valley at the 
slighter incline of 10 per cent , and yet 1etained sufficient con- 
sistency to destroy everything in its passage That this torent 
was not composed merely of mud and wate: is proved, he says 

by the fact that it did not always maintain the same height when 
confined to the narrower 1avine, and that the remains on the 
sides of the rock show it to have been a viscous substance rather 
than fluéd 


AN entire change of wgather set in over these islands duiing 
the past week The severe stoim referred to in our last issue 
passed quickly to the south-eastward across the Channel, and 
subsequently traversed Switzerland and®* Italy The was suc 
ceeded by an area of high barometer readings, wlfich reached 
this country from off the Atlantic, and extended eastwards over 
a great part of Europe — Anticyclonic conditions have sinee been 
very persistent, with an unusual amount of cloud, especially in 
the north and south, and, occasiomlly, mist or fog, but the 





low, under the influefife of ngrtherly and eastgrly winds,&he* 
maxima seldom exceeding 70°, while the night minima have also 


s 


been low, especially over the inland districts of England, Where, om 


in places, readings have 
pofht 


| weather was otherwise fine and very dry Temperaturegremained 
f" to within 1p° of tlle freezing 
e 


. 
THE Vatican Observatory, tecently established by Pope Leo » 


XIII, has issued vBlume i. of its ** Pubblicazioni,” containing « 
. 


the results of the most 1mportgnt researches undertaken at the 
observatáty, together wit a summary of theefroceedings of the 
meetings held in tie year 1891, vhic® cSmpyise $ collection of 
notgces relating t$. astretomp dnd terrestrial physic Piof J 
B&t: contsibutes papers (1) on the variations of emgerature at 
@ifferent heights The maxima were generally highest at the 
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e 
lowef station, especially .n spring and summer, while in winter 
the conditions were reversed The mimima were higher through- 
e out the year at tle higher station than those near the ground 
These results are in accordance with those obtamed by the 


director, Padre Denza, in the case of observations taken ate 


"Turine (2) On rainfall at different heights The results show that 
the amount of rainfall 1s greater at the higher station at times 
of heavy ram, and conversely at times of slight. rain (3) Com 
parisons of relative humidity, tension of vapour, and temperature, 
accompanied by curves The work also contains hourly observa- 
tions from January to June, photog:ams of lunar regions, photo- 
types of some fonstellations and nebulz 


As an illustration of the specialization of scientific teaching on 
the Continent, we may mention that Dr H Schinz has been 
appointed Professor of Systematic Botany at the University of 
Zurich, 1n order that Prof A Dodel may devote his course of 
lectures entirely to Anatomical and Physiological Botany 


GENERAL Paris, of Dinard (Ille-et-Vilaine, France), 1s 
engaged in the preparation of a Nomenclator Br yologicus, on the 
plan of Steudel's ** Nomenclator Botanicus " He will be greatly 
obliged if bryologists of all countries will send hım copies of 
recent memoirs, or an exact reference to the description of all 
new species, accompanied, where posible, by a specimen 


A NEW botanical publication has made its appearance under 
the title 47decten aus dent K Botaneschen Gartenzu Bieslau It 
1s edited by Prof Prantl and will be devoted to the record of 
work done in the Botanic Garden at Breslau The first number 
contains a paper by Prof Prantl, on the Classification of Ferns, 
one by Herr Pomrencke on the structure of the wood of certain 
gamopetalous families, and one by Herr Mez on the Lauraceze 


In addition to the Vascula: Cryptogams collected under the 
auspices of the West India Exploration Committee by Mr R 
V Shernng, F L S , m the island, and described m the 42:275 
of Botany, Vol vi, No 21, April, 1892, by Mr J G Baker, 
E RS, his collections at Kew have yielded about thirty species 
of Orchids from Grenada, some of which are of considerable 
interest They have now been determined by Mr R A Rolfe, 
ALS The orchids of Grenada appear not to have been 
systematically collected before There are no records of species 
from that island in Grisebach’s Flora of the British Wet India 
Jslands, 1864, and only about three or four were represented ın 
the Kew Herbarium Mr Sherring'$ collections, therefore, 
enable us to arrive & a tolerably good idea of the distribution 
of orchids in the island, A species of. Brachzonidium, a genus 
not hithertoeepresented in the West Indian flora, 1s probably 
new, as also species of Scaphyglottes and Cranichis Hexwsia 
reflexa, Pleurothalhs prumosa, Onetdium luridum and 
Ornithocephalus gladiatus have not hitherto been found in the 
smaller islands, the recorded specimens bein& chiefly fiom 
Jamaica and Trinidad wchea hystiicina has not been found 
ebefgre extept in Cuba by Wright agg Eggers Xylobium 
(Maxtlaria palharflora) was “recorded oefore only from St 


Vince&t, anf Alleanthtus, lepidis 1s new to «he West Indian 
Ta, H e (c) 


* sttution of t 


flora The remaining species are found? in. many islands, su@h 
as Jamaica &nd 'Domigica, but tiir occurence still further 
south 1s a point of some teres "M 


THE City aud’ Guilds of London Ingtitutg has issued a list of 


e ‘the candidates who have passed its examination for the teacher's 


certificate in manugl training Phe qxamination ıs hputed to 
teach@rsen pulyic elémentayy schools, It was held this year for 
the first timg, and rèlat&l to woodwork ^ As aglarge number of 
teachers hade been recei¥ing manifel instruction. before the %p- 
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examfhation, a, limited numbei of candidates, 
* were allowed tg present themselves for the final exammation 
e. rt 


g $ 

without having passed the fist year's examination There were 
275 candidates for the first year’s examination, and®of these forty- 
seven passed 1n the first class, 108 fh tlte second, and 120 failed: 
For the final examination thee were 340 candidates, of whom 
forty nine passed in thè first class, 146 gpassed m the second 
class, while 14% failed The examiners report, as regards the 
first year's examination, that the pfactieal wood-working was 
uniformly well done, but that the drawing was badly done by a 
large number of candidates ‘‘It1s obv®us,” they add, ‘‘ that 
the instruction 1n practical drawing is not good Many candı- 
dates failed even to understand the examanatior paper ” Inthe 
advanced examination the drawing was much betaer 


Tut Yorkshire College, Leeds, Has issued. the first report of 
its department of Agriculture We are glad to note that the 
County Lectures to faimers have, as a whole, been successful 
beyond the most sanguine anticipations of the committee The 
unsympathetic attitude which the faimers at some of the centies 
assumed at first with respect to these lectures was often speedily 
changed to warm, appreciation, which rose, in certain cases, to 
enthusiasm The attendance, which was sometimfs smalleat 
the beginning, grew large: and laiger as the course proceeded, 
and although it afterwards fluctuated for various reasons, the 
chief of which was the unfavourable state of the weather, which 
1n sparsely populated districts made a journey to the lecture a 
matter of considerable time and difficulty, the average attendance 
was extraoidinarily good To the classes and practical demon- 
strations, which followed many of the lectues, a considerable 
portion of the audience remained, and then eager participation 
im the discussions and tests, which formed a conspicuous part of 
the work of these classes, was extremely encouraging to the 


lectureis e 
e. 


A1 a meeting of the London Chamber of Commerce on Mon- 
day Mr J Ferguson reau a paper on ''The Production and 
Consumption of Tea, Coffee, Cacao (cocoa), Cinchona, Cocoa- 
nuts and Oil, and Cinnamon, with reference to Tropical Agri- 
culture in Ceylon” He referred to the position of Ceylon, its 
forcing climate, its command of free cheap labour, and its im 
munity from the hurricanes which periodically devastated Maury 
tius, from the cyclones of the Bay of Bengal, and from the vol- 
camc disturbances affecting Java and the Eastern Aiclypelago 
The plantations of Ceylon afforded, he said, the best training 
in the world for young men iifthe cultivation and preparation of 
tropical products, and m the mámagement of free coloured labour 
The*cultivation of cane sugar, although tried at considerable 
outlay on several plantations forty and fifty years ago, proved a 
falme More refently experimqgts. by European planters with 
tobacco had not been a success, nothwitfistanding® that the na- 
tives grew a good deal of a coarse quality for thar own use Al- 
though cotton giowing had not been successful, the island had 
provedaa most congenial nome foi many useful palms, more par- 
ticularly the coconut (spelt, without the “a” @ distinguish it and 
its prodypts from tocoa—the beans of the shrub Theobroma 
cacaó) and palmyra, as alsq the areca and kitul or Jaggery palms 
Witpin the past few years Ceylon had come to the front as one 
of the three great tea-producing countries in the ‘world, India 
and China being the-other twos with Java at a respectable dis- 
tatc My Ferguson said one of the chief objects of his pape 
was to demonstrate which of the products of the island it was 
sale t? xecofhmeitd for extended cultivator in new lands and 
which @eie already in danger of being overSproduced, and he 
had agrived at the conelusion that coffee, cacao, and rubber- 
yielding teeb werg the products to plant, while tea, cinnamon, 
cartamoms, cinghona bark, pepper, and ev&n palms (for their 
oil) did not offe encourggement to extended cultivation Statis- 
éigg relating to the"total prodaction and consumption were given 


in an appendix i 
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AN interesting paper on Indian types of beauty was read some being actually built, contained many instruments The first astro- 


time ago by. Mr RW Shufeldt, before the Philosophical 
Society of Washington, &nd has now been issued as a pamphlet 
It is admirably illustrated 

Stn A G Howes, Bnrtsh Consul at Tahiti, m his latest 
annual report to the Foreign Office, has the toflowing note re- 
specting pearl shell diving in Tahiti. —Sinceghe introduction of 
the diver's dress and apparatus at the pearl fisheries in 1890 a 
considerable mcrease 1n the export of shell has been maintained 
over the previous years A strong feeling has, however, been 
exhibited by the natyfs, who adhere to then own system of 
diving, against this means of taking the shell, and has resulted 
m a communication being made by the Director of the Interior 
of the colony tothe Chamber of Commerce at this place, 1ecom- 
mending the gradual abolition of the diving dress and appaia- 
tus and the stoppage of fuither issue of patents for the same, 
from January 1, 1893 The Chamber of Commerce have ex- 
pressed their approval of the suggestion, but consider that an 
entire and not gradual abolition of the diving dress and appa- 
agus should take place, and they have decidell to lay this pro- 
posal befoie the Conseil-Général when it assembles next 
August The reasons set forth by the Chamber of Commerce 
fo. adopting this course are that the regulations for the use of 
the diving dress and apparatus have been abused They state 
that Ffench citizens, contrary to rule, have under then name 
employed diving dress and apparatus owned by foreigners , 
that the law prohibiting pearl fishing by this means in a depth 
of less than ten fathoms had not been adhered to, and they also 
give as then opinion that the shells found in a greater dep!h 
than ten fathoms are those mostly important for repioduction, 
and to destroy them will ruin the fisheries agd bring distress 
upon the natives who depend upon the pearl shell diving for 
their nvelihood 

THE additions to the Zoological Soctety’s Gardens during the 
past week include a Common Maimoset (Jagale jacchus) 
rom South-east Brazil, presented by Mr Gerald F Youll, an 
African Civet Cat (Viverra crvetia), a white-taled Ichneumon 
(He Bestes. albicauda), two Ostriches (Struthzo camelus 9 9) 
from East Africa, presented by My F Pardage, a Pine Marten 
{Mustela martes), British, presented by Mr Harold Hanauer, 
FZS ethree North American Turkeys (Weteagi zs gallo-pavo) 
from North America, presented by Col H W _ Feilden, 
CM2ZS, two Rufousnecked Wood Doves (aplopeha 
Jarvata) from South Africa, presented by Mr W H Wormald , 
a Grand Eclectus (Zelectzes roratus) from Moluccas, presentéd by 
Messrs Chas and Walter Seton, two Red-crested Cardinals 
(Paroarta cucullata) from Sowgh America, pfesented by Miss 
EditheM Fox, a Common Chameleon (Chameleon vulgaris) 
from North Africa, presented by Mast S E Thorns, a Large 
Brown Flying Squirrel (Pteromys oral) from the Shevaroy 
Hills, South India, three American Bisons (Bzson amemcanus 
9 9 9) from Nortl® America, a Barragand’s Parrakeet (Polytels 
barı atandı) from New South Wales, deposifed , a Nongoose 
Lemur’ (Lemur mongoz) from Maglagascai, purchased, an 
American Bison (Bison americanus 9) from North Amegica, 





received in exchange - . 
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OUR ASTRONOMICAL COLUMN . 


MADRAS OBSERVATORY —This year bemg the centenary of 
the founding of the®Madras Observatôry, the effictiting eastfo- 
nomer, Mr C Mjchie Smith, prefaces his report with @ brief 
Instorical sketch It seems that the East India Company were 
the first to propose the establishment of such an Obserfatory, 
but Sir Charles Oakeley, taking time by the forefosk, and, as 
we are informed, aaticipating the orders from the India Office, 
set about constructing it on his own authority, With the ard of 
Mr William Petrie, who placed his own observatory at their 
disposal, the scheme was soon brought to a practieal head, aftd® 
by the time the orders arrived ın 1792 the Obsegvatory, besides 
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magnetic observations were also cariied on by him 


nomer was Mr J Goldmgham Mr Thomas Glanville Taylor, 
FRS, was Director of the Observatory frome 1830 to 1848 
After erecting new instruments, he began hiseatalogue of 11,000, 
stars, publishing ıt in the year 1844 Hourly meteorological and 
He died in 
England in May 1848, having neve: completely recovered from a 
serious injury caused by aéall In 1849 Captain W S Jac$b was 
appointed astronomer , he made a new departuie in the form of 
extra-meridional observations Owing to ul-health Captain 
Jacob resigned his appointment in 1859, and during the next 
two years the office was held partly by Major W K Worster, 
R A, and Major (now General) J F Tennant, RE About 
this time the work of the observatory was delayed, as more 
modern instruments were being erected, and it Was not till May 
1862 that the new transit circle of 5 inches aperture and 42-inch 
circle was ready for use The late Mr N R Pogson, who 
had then ariived in Madras as Government Astronomer, com- 
menced his catalogue of 5,000 stars, observing each at least 5 
times He also used very considerably the 8-inch equatorial 
The present astronomer, Mr C Michie Smith, 1n his repoit, 
suggests a further increase of the observatory equipment 


OXFORD UNIVERSITY OBSERVATORY —During last month 
the seventeenth annual report of the Savihan Professor of 
Astronomy was presented to the Board of Visitors of the Uni- 
versity Observatory This 1eport. showed that the work of the 
Observatory during the past year has been very considerable 
The Grubb equatorial, the transit circle, and the De la Rue 
equatonal have been severally occupied, while the new micro- 
meter for the Grubb instrument has worked efficiently, and forms 
a valuable addition to the resources of the Observatory The 
work upon the mternational chart has formed one of the ım- 
portant features throughout the year, and for the measurement 
of the photographic plates a new and costly form of micrometer 
had to be devised, the réseaux have not proved to be very 
enduiing, so that in consequence a new one had to be obtained 
from Messrs Gautier of Paris The work connected with stellar 
parallax has now been completed after a period of four years’ 
hard woik, and this fact deseives the highest consideration in 
face of the magnitude of the staff and the amount of work done 
The manuscript consists of (1) the concise but complete history 
of all effective researches in stellar parallax up to the present 
date , (2) the 1esults of the parallax work completed in this 
Observatory, extending on the whole to some thirty stars , (3) a 
catalogue of all parallacuc determinations effected by other 
astronomeis Among some of the other work commenced or 
completed during the present year we may mention the photo- 
metric catalogues of stars of the ninth and eleventh magnitudes 
within small specified areas for the eighteen Observatories 
engaged ır the internatioral chart, observations of Nova Auge, 
and the investigation of the amount of light ** lost by the moon 
at the commencement and termination of the lunar total eclipse 
on November 15, 1891 * The finances of the Observatory at 
present, owing to previous economy, seewi to cover the ex- 
penditure, but Prof Pritchard seems to refer to the fact that the 
quinquennial grant expires at the end of the presenteyear, as if 
next year the University will be called upon to nfike a slight 
additional increase to counterbalance the cost of the instrumental 
equipment that has been required for the chart work We aie 
glad to note that at this meeting of the Board Prof Pritchard 
was able to gttend, having completely recovered from his 
illness ° 


GEOGRAPHCAL NOTESe 


M Dysowsky, has retuned to France in bad Bealth, His 
legt work m the French Congo terrftory was an expedition up 
the Ubangi to avenge the murder of M Crampel ° 


° 
"ux Royal Belgian Sofietyeof Gedbraphy has of late been 
devoting special*attefition to home affairs, and in particular to 
the publication of more or léss exhaustive menggraphs of the 
local geography of the communes The last number of thers 
Bulletin contains an able summary offthe geography of the 
commune of Familleurei&, uter the maiqeheads of physical, 
economic, administrative geography ang history, vith earé@fully 
planned subdivisigns By multyplying suth seudies, (pe material 
forea really exhaust? geegraphy o# the count} will be 
oUtained e Some such scheme might well be @ppifed to the 
Umt Kingdom, where a sertes of county geographies on a 
defimte system anl rigoously edited woulde bè peculiarly 
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advantageous The idea was present ın Sir John Smclai's 


famous ** Statistical Account,” but bas had no recent or adequate 
embodiment. * 


THE Scottish Geographical Magazıne for July contams a 
translation by Mr C E D BlackofM Dauvergne's recent jour- 
ney 1n the Pamurs, the ouginal paper appearing simultaneously 
1n thee#uiletzn of the Paris Geographigal Society The journey 
carried out 1n 1889-90 was a most successful one and opened up 
some new ground The geographical results are summed up in 
four sentences —(1} That there is another great chain running 
parallel to the Kuen Lun and facing Kashgaria (2) That the 
river in the Tung valley ıs an affluent of the Zarafshan, not of 
the Taghdumbash (3) That the Oxus mses in the great 
glaciers of the €Iindu Kush at 37° 10' N and 75° E (4) That 
the Karambar valley, although difficult, ıs practicable for 
pontes 


Dr THEODOR MENKE, one of “the best known of German 
historical geographers, died ın Gotha in May last Hais work. in 
the compilation of atlases of historical geography was exception- 
ally thorough His first work in this direction was a popular 
school atlas of classical geography, entitled ** Orbis Antiqui 
Descriptio" , but his most important contribution to cartography 
was his edition of Sprunei's great historical atlas, begun in 1858 
and completed m 1879 


Dr STUHLMANN, according to a telegraphic report in the 
Temes, has furnished additional particulars of Emin Pasha’s 
expedition, although no more recent news The real and only 
aim of Emmm’s journey to the Equatorif! province, was to rescue 
those of his former subordinates, whose vacillation and delays 
kept them from joining Stanley's march to the coast It was 
then his purpose to make his way across África to Adamawa and 
the Cameroons, a purpose wluch, as we already know, he had to 
abandon It 1s satisfactory to learn that Dr Stuhlmann had 
with him at Bukoba all the valuable scientific 1ecords and collec- 
tions of the expedition 


THE current number of Petermanns Mitteilungen calls atten- 
tion to a curious literary fraud to which m the two previous 
numbers ıt fell a victim, and from which many geographical 
journals ın the habit of faithfully reproducing the articles of 
Petermann also suffer A Dr Ceyp professed to have made a 
journey recently m south-eastern Persia, and communicated to 
Petermann a detailed account of 1t, which now appears to have 
been copied verbatim from a little-known work, ‘ Gasteiger- 
Khans,” 1eprinted from the ** Boten fur Tirol und Vorarlberg," 
1881 General Houtum Schindler, of Teheran, who knew that 
Ceyp's Persian travels had not led him beyond that city, gave 
the information which led to this discovery. The episode fur- 
nishes a fresh proof of the necessity for the great caution in 
accepting the records of unknown travellers which has always 
been exercised by the leading English authorities B 





THE BEARING OF PATHOLOGY UPON THE 
DOCTRINE GF THE TRANSMISSION OF 
ACQUIRED CHARACTERS 


[ROR more than two years the English public has been in pps- 
session of an excellent translation of sundry of Weismann’s 
more mnnportant essays! The object of this paper is not to 
expound Weissmann's views generally That office has already 
been undertaken by the persons best qualified to perform it? 
e Wg propose merely to discuss one of lyg topics under a single 
aspect—the ‘*Transmwsion of? Acquired Characters” in its 
relatiqns to pathology Á 
We cannot, however, &void reviewing some of the leading 
points in Weismapn's system which bear upon our immediate 
topic ° . 
t the root of the maéte: Ifės the alLimpgitant distinction 
e between reprodgctve and somaye cells Saving among the 
e lowest forms bf animal hfe, an orgamjsm enay be regarded as 
made up of two parts eThere are the reproductive cells With 
these the fiture of the species lies They are the visible basis 
of 1tpgrpetuity he remaining tissues of the body de styled 
‘somatic " “It ig nairat to*us te think ef the “somatic” 


. e 
1 Translatign edited by E B gPoulton,@chon find, and Shipley e 
2 Prof e A two ^wticles m NATURE, vols xxxut andomxiv Dis- 
a E d by Prof Lankestee at the meering ofthe British Associa; 
tion, 1887 e 
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tissues as something higher and nobler than the reproductive 
cells—to contrast the simplicity of the latter in stigcture and en- 
dowment with the intricacy of the farmer But there is another, 
point of view, which inverts matters , which regardg the somatic 
tissues—the body and its manifold endowments—simply as a sort 
Theere- 
productive cells,look after the perpetuity of the specie, the 
somatic cells look after the reproductgye cells , 

Now, if we travel back to the simplest forms of animal life, 
we lose sight of this distinction The principle of differentiation 
of labom 1s not yet recognized Among*the Protozaa the dis- 
tinction between reproductive and somatic cells has no place 
Every part of the organism has it 1n its powe: éo reproduce the 
entire organism No special material 1s*reserved to serve the 
purposes of reproduction As we ascend in the stale of animal 
hfe, differentiation of labour begin® There is from the outset 
a reservation of reproductive cells, which serve as the demon- 
strable links betweefi successive generations of organisms But 
in sundry of the highest forms of animal life a third condition 
obtains There is at the outset no reservation of cells differ- 
entiation overtakes the entire organism—there 1s no exemption 

Not till the close of embryonic life do the reproductive cells 
appear, and when they do so it ts as the offspring of somatic 
cells This third condition was felt by Weismann asa difficulty, 
and led to an important modification in his terminology Te 
problem he had to explam was this, How can cells which have 
apparently lost their reproductive characters afterwards regain 
them? The solution he found was that the differentiation under- 
gone by certain cells was never m reality thoroughgoing enough 
to deprive them of their original characters Sooner orglater, a 
moment arrives at which the original ‘‘germ-plasm " becomes 
again predominant Instead, then, of in ‘‘germ-cells,” the 
basis of perpetuity of the species is laid in "* germ-plasm ” 1 

We have now to consider the bearing of these views upon the 
doctrine of the transmission of acquired characters 

It 1s of the utmost importance to understand precisely what 
Weismann means by the term ‘‘acquired character " Acquired 
characters are bpposed to original characters To grasp the 
distinction we are sent back to a tmfe before the distinction 
between reproductive and somatic cells existed The chà- 
racters already present at this early period are original characters 
Later on, the reproductive and somatic cells part company, to 
follow separate careers of their own It is the somatic cells— 
the body-—which comes chiefly into collision with the environ- 
ment, and in doing so undergoes various modifications Now 
these modifications are the “‘acqmred characters " the trans- 
missibility of which Weismann denies 

They may be something pufely local, asa scar or a mutilatior® 
They may be something which mvolves the modification of com- 
plex musculo-neivous mechanisms, as 1n delicate manipulations 
and tricks of skill, such as violin-playing Now, how 1s it con- 
ceivable, he argues, that suclf specific changes in the somatic 
tissues should influence the reffrgductive. cells in the same direc- 
uone Whether they influence them at allis not the matter in 
dispute That they do this i$ not only conceivable, but highly 
probable But how can the somatic cells stam their own 
special characters upon the reprofluctive ells ? 

We now tuin to the main topic of this paper Mas pathplogy 
anything to say, either for or against, the transmissibility of 
acquired characters ? f 

Now, as to the transmissibility of sundry forms of disease 
there 18 no question That pathological characters are trans- 
mitted is universally allgwede The difficfty, however, is to 
decide whether sudh characters were really acquired, in the strict 
sens in which Weismann gises the term We shall findthat it 
will reqftre considerable care to adduce instances which are 
realfy appropriate — With this preliminary caution we may pro- 
ceed to aftempt some sort ofjpreliminary classification of our 
pathological "data We shall find that they fall, roughly, into 
thrte*main, groups — 

(1) Morbid chaiacteis which are obviously acquired. by the 
oifaneng, atid asobviously transmitted Bet since they are in 
no sense the acquisition of the somatic cells as such, but of the 
entire organism—somatic and reproductive cells alike—they 
cannof be allowed to ‘*rank " 

(2) Mowbid chagacters m which a& element of transmission 
1s Obvious, but Where a closer investigation meveals the fact that, 
supposing themsto have, been acquired, in Weismann’s sense of 


e 
o $ See Weismann’s essay on & Foundation of a Theory of Heredity,” 
passim s . 
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the word, 1t*is not precisely wnat was acquired that is trans- 
“mitted, but something lgoatler and more g@neral 

(3) The @ases which are really in point morbid characters 
which were really acquired by the somatic tissues alone We 
shall, see, later, whetiaer or no these are transmitted 

(i) This groupeembraces all those cases inewhich a morbid 
character 1s acquwed by te entire organism, somatic and repro- 
ductive cells ake Behind the distinction Uetween somatic and 
reproductive cells Iteg the fact of a common relation to the cır- 
culatory*and nervous systems Any change, therefore, in the 
circulation for example, will affect both A pregnant woman 
takes a fever, fad trgesmits 1t there and then to her offspring 
There 1s no rgore mystery in this than in the fact that certain 
poisons produce abortion—indeed, the wader zes 1502 dz 1$ a poison 
in either case But this explanation has, m all probability, a 
much wider range than the zymotic diseases — Consider, for 
example, gout In a sense it 15 no doubt true to say that gout 
was an acquired disease We can point to periods inthe world’s 
history 1n which gout was conspicuous by its absence We can 
trace with some degree of accuracy its rise and progres, at dif- 
ferent epochs, and point to the conditions under which it rose, 
as, for example, in the early days of the Roman Empire ! 

But evan if we allow that gout was, in a General sense, an 
acquisition of civilized society, we have only to reflect on its 
pathology to see that 1t could never have been acquired in Wers- 
mann’s sense For what ıs gout? People usually think of gout 
by one of its mamfestations—inflammation This, however, 1s 
in reality no more than a symptom — perhaps than an incident—of 
acondttion The gouty attack 1s due to the existence of certain 
sites in the system conveniently cool and dry for the deposition 
of what are popularly known as chalk stones, if, indeed, it be 
correct to think of the morbid process as a deposition The 
general morbid condition les deepei, and still eludes us But 
if we are 1n the dark as to the precise nature of the pathology 
of gout, it would be affectation to say that we are unable to 
presoribe its general outlines Is it a degeneration, in which 
the entire organism shayes? Then it will be a morbid acquisi- 
tion ef both somatic and reproductive cells alike Oi is it a 
failure in metabolism generally? The same will be the case 
Or is 1t due to a failure in some particular gland to elaborate the 
materials brought to 1t, or to do its share of excretion? If so, 
the mischief will immediately make itself felt in fhe circulation, 
and the conditions of the sufferer will become practically those 
of slow self-poisomng So that on no hypothests can we re- 
present gout as an acquisition of the somatic cells exclusively 
. It 1s the element of progressiye heredity which makes the 
hypothesis of transmission of acquired characters an attractive 
one ina disease like gout This element is, in the case of 
certain families, strongly marked We even see children suffer- 
ing from the disease And bearing in mind what we know of its 
zetiology, we naturally say to ourselves, '' It was not this child's 
fault that he was born gouty ®‘ The fathers must have eaten 
the sour giapes,’ or in this case, perhaps, have drunk the sweet 
ones"  Butat needs but a moment's reflection to convince us 
that the element of progressive heredity, so far from being an 
anomaly, 1s deducible érom the@acts of the case It ts true that 
here We cannot directly apply the theory of natural selection 
We aie not now conceined with conditions of progiess, but 
with those of regiess. Natuse selects the fittest There is no 
reason why she should select the goutiest The questjon we 
have to ask m disegse is not whether Nature selects, but whether 
she summarily rejects, If she stepped®in ang exterminated the 
gouty, she would stop gout altogether, and with gt the featifle of 
progréssive heredity But there is np reason to suppose that, 
as a fact, she does anything of the kind In the first place, 
gout ıs not @ disease which seriously shortens life,.in an ad 
vanced stage of crvilization its @istence 1s quite consistent, not 
merely with life, but with the active discharge of elaborate 

uties . 

But there is another more important consideration Strange 
as it may sound, there may be good reasons fdr supposte that 
Nature, so far from rejecting, might even select, the @vutiest 
Fei gout, like other diseases, 1s onlygone corner of a, much 
wider question Diseases have coincidents and relations 
which stretch beyond the bounds of pathology, afd trespass 
upon biology Th&, ufdeed, 1s a side of clinical study wnich 
has only comparatively recently received, its profer recognition 


* Phny, “ Hist Nat,” hb xxvi cap hiv, ed Franztus eSenecz Opefa,* 
© Haase (Lips, 1886), Epistul Mor, lib xv Ep 3(95) Galen, ‘‘ Com- 
ment in Hipp Aphorism,” cap xaviun, ed Kuhn, xvn LM 
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In former days men contented themselves with observing the 
morbid symptoms of a gouty patient , they paid no regard to 
his other *' points”—his nails, his teeth, hi intellectual endow-e 
ments But ıt may often happen that morbid characters have 
their good affinities This is probably the case in gout We 
have heard it said, for example, by one of wide experignce in 
this disease, ‘‘ No gouty Berson is a fool "—4a statement which de- 
rives some support from the number of eminent men who have 
been the subjects of this disease It 1s often implied that in what 
is termed an “artificial” civilization natural selection ceases 
Might we not, perhaps, say that it still proceeds, only upon a 
modified plan The conditions of the competition for existence 
have altered The fittest in one generation nged not be the 
fittest of another Thus, in a rude state of society, ın which 
sustained pnysical strength 1s the one thing needful, the gouty 
man would have no chance . His enemies, however inferior they 
might be, would have nothig to do but to lay by for the next 
attack of gout, when they would easily kill him In a more 
advanced state of society all this is changed If the gouty man 
has talents, he probably has friends and money There is no 
demand for sustained physical strength, If he has the gout he 
can be nursed His gout may be even of advantage to him— 
he gets into the papers So that, paradoxical as it may seem, 
Nature may even select the gouty, not for then gout, but for 
their biological equivalents 

We have shown then that Nature, so far from interfering to 
exterminate the gouty, might even select them But a more 
plain and obvious reasorif exists for the progressiveness which we 
sometimes observe in gout If gout be a modification of the 
system generally, if its progressive increase in the tissues of a 
gouty patient with increasing years 1s in some cases a matter of 
observation, ıt would only be reasonable to infer that the same 
1s true of the reproductive cells For, if they share in the de- 
geneiacy, why should they not share in the progressive tendency ? 
In the light of this consideration we can explain a fact widely 
received among medical men—that the incidence of a gouty 
inheritance falls mainly upon the younger children — Since the 
reproductive cells as well as the somatic grow goutier and 
goutier as age advances, the later their separation occurs the 
more likely will they be to manifest gout 

(2) The second group includes cases in which there is an un- 
doubted transmission of morbid characters, but where it is by 
no means certain that they were ‘‘acquued” 1n the sense under 
discussion But even if they were, it does not seem that what 
was acquired ıs transmitted, but something broader, and more 
general We shall take as examples two important diseases— 
phthisis and *'new growths”—alluding briefly to the pheno- 
mena of ‘short sight ” 

Phthisis may be said to be ın ore sense, like gout, a disease 
acquired by civilized humanity ‘‘The naked savage," writes 
Dr Andrew in 1884,? ‘‘ whatever ills he may have to bear, rarely 
reckons phihisis among them , with every addition to his clothing 
and the comfort of his tree or cave, proclivity to 1t increases, "— 
a statement which is fully borne out by what we know of the 
spread of phthisi, ın the Rocky Mountains and the islands of 
the Pacific If we know less of the history of the rise and 
spread of phthisis than we do of gout, we have more definite 
cogceptions regarding its pathology At the present day that 
pathology may be said to have two sides There is the side 
originated and,elaborated by Koch—the demonstration of the 
constant presence of a vegetable pargsite 1n the tissues in this 
disease There is the chemico-physiological side, Before 
Pasteur's time, such tems as (f medium," ‘‘soil,” as *pplieg to, 
the human organism, were littfe more than mefaphors, while 
such woids as §‘constitution,” *'*predisposition,s had, little 
mprethan a metaphysiqal value — At'bresent, scores of workers 
are busily engaged in translgting these terms from thé language 
ofemetaphysics into their a al and nological &quivalents 

If, then, phthiis was originally acqaned, what was 1t that was 
acquired? It would seem that we can take oug choice between e 
saying that the micsobe fas acquired, or a habit df body favour, , 
ing its growth Supposing, then, the aeqursition to have been 
no more than the lodgmept ofea parasite in jhe tissues, can we 
suppose that it ıs the parasite which is tran$mitted? Quigfacts 
will hardly warrai& such $n asSumptiog Yow? for example, 
could we interpr& sucleamyjé incidegts as the folfwing? A 
mether, after giving birth to several @hildren, who uiccessively 
all w@ıms to phthisis in young adult life, 1s ultinMtely attacked 
erself by the same disease, at a date removed by am interval of 

2 2 $5 7i Meg Journ , 1884, 707 s . 
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sever years from the birth of the last phthisical child Here 
we should be driven to assume, not in the case of the mother 
alone, but ın each of the several children, a long latent period, 
during which the parasites, though present in the tissues, made 
no sign Such an assumption presents great difficulties Again, 
the direct transmission of tuberculosis from a mother to hei 
foetus gs admittedly rare, whereas on ghe supposed hypothesis 
we should expect to find 1t common ! 
But if at 1s not the parasite that is transmitted, what 2s 
transmitted? We are driven back on the “other side” of the 
pathology of phthisis But 1f we suppose that the transmission 
1s not one of a parasite, but of a **diathesis," or “ predispost- 
tion,” then we desert the only standpoint fiom which there 1s 
any chance of proving that the disease was acquired in the 
sense under discussion For what reasonable ground could we 
have for restricting this “predisposition” to the somatic cells 
alone, to the exclusion of the reproguctive cells? 
On the hypothesis that the thing transmitted 1s a “ predis- 
position,” we can, as in gout, explain the element of progressive 
heredity in phthisis For, the admission. af a morbid change 
once made, the difficulty is not so much to explain its progies- 
Sion as its arrest In certain consumptive families we have in 
the limits of a single generation this morbid progress going on 
under our very eyes It is the rule to find in such families, 
where several brothers and sisters are attacked, the younger fall 
victims at an earlier age than the elder, showmg im this way 
their increasing hability The explanation ıs probably 1dentical 
with the one suggested in gout T hg entire organism of the 
paient becomes more and more phihisically disposed—somatic 
and reproductive cells alike The later the separation of the 
latter occurs, the more likely will they be to manifest phthisis 
The same line of agument is applicable to the facts of 
"short sight "* Short-sightedness 1s certainly hereditary—it 
runs in families—but that does not prove that we have m it an 
example of the transmission of acquired characters For in the 
first place ıt would be very difficult to prove that the short sight 
was m the first instance acquired in the sense under discussion 
While the piogressiveness of the morbid character—which 
seems to support the theo1y—can be as well explained without it 
For if there 1s no proof that the morbid character—the faulty 
build of the eye—is itself progressive, there is good reason to 
suppose that the habits of close attention which minister to the 
defect are so In one generation we find a man simply tasking 
his eyes , his son works with a simple microscope , his grandson 
with an improved microscope 
I pass on to consider another group of pathological facts, of. 
the highest importance and interest —new growths The element 
ot heredity doubtless obtains here as in the case of gout and 
phthisis Thus the statistics of Sir J Paget in this island, and 
those of Velpeau on the Contment, agree in showipg that 
heredity can be traced 1n about one third of the entne cases of 
cancer? And amorg the benign tumours, as they are called, 
warts and exostoses are hereditary ‘Further, tbere 1s in some 
cases evidence of progressive heredity, the irregularity appearing 
in the children at an earher age than ıt appeared previously in 
the parent. And we “have here what might look at first sight 
more like £ real transmission of acquired characters than any- 
thing we have yet dealt with No one questions that something 
is transmitted The theory of the local origin cf the new giovwths 
1$ gainmg ground everywhere, and might appea to carry the 
inference that they are acquired, and that ne constitutional 
element 1s involved in them Here, however, we must be on 
our gua against the fallaciousness of words If by consti- 
*tuional we mean something pervadingethe entire organism—a 

taint in the blood, and so forth—then there is little or no 
evide&ce to warrant oum calling new growths constitutional 
But if we mean, on the other handy something which was 
represented ip the original germ—gn error ın the orginal plan, 
not a supervening flaw*-then there¥s nothing to encomagé us 
in denying, and a good deal to warrant our asserting, their con- 
However, such an admission 1s not necessary 
Let us assume thé they are acquired 
in the serge in which #scar is acquired Is it a fact that what 
15 acquired is trangmitted? If s@, weehould looh for ylentity in 
posso» and histdlogical, character in the thing transmitted 
But on tna whole veiller Of thege cdndition’ P" fulfilled Cer- 

e . ee 
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lungs of foal CHIE, æt 8 months, whese mother was tuberculous e . 

2 Ziegler ang Nauwerch, ' Path ," vol 1 pp 393-94 bx 
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tainly they are not, in the case of cancer, as the an lysis by Mr 
Morrant Baker? of Jo3 of Sir J Paget’s cases diei. shows | 
The distribution of the cancers proper hows a variation within 
certain limits There is a strong predilection for certain sites, 
put these sites are sufficiantly numerous Now, it often happens 
that, where several children inhettt cancfr from a parerft, the 
growth appears "in each case in a djfferent Site Nor are the 
precise histological characters of the growth at all faithfully 
preserved in the course of transmission , while it has been often 
observed that on the hodies of cancer&us people gnnocent 
growths exist as well è So that the inheritance does not appear 
to be a hability to a peculia modificatiop 1D a gertain part, but 
a tendency to one or more of a group of ‘modifications in one of 
many possible sites © 

Once more we find ourselves ditwen to a choice between two 
alternatives, either of which eacludes the transmission of acquired 
chaacters For if new growths aie really acquired characters, 
then it is not exactly what is acquired that is transmitted, but 
something bioader than ıt If, on the other hand, they are only 
acquired ın a more general sense, they fall outside the limits of 
Wersmann’s sense of the term ‘‘ acquired character ? 

(3) Thee remain for ow consideration the third, and, m one 
sense, the most gmportant, group of pathological data—those 
which answei to the qualifications of acquired ch®racters $n 
Weismann's stricter usage of the term Here, if anywhere, 
would be the ground im pathology to select for proving the 
theory of the transmission of acquired characters , but it must 
be confessed that this 1s just the region in which that theory 
receives the least support This group of pathologigal facts. 
embraces a number of accidental lesions, such as scars and 
mutilations, which are certainly acquired in the strictest sense 
of the word But the evidence for the theory seems strong only 
1n the dubious cases, weak m the unexceptionable ones We have 
examples of mutilations practised for many centuries by entire 
races, without being transmitted ina single stance Nor is it 
the experience of surgeons that scars and mutilations which are 
the iesults of eeperations are evei transmitted On the other 
hand, we have histories of tailless cats &nd hornless cows But 
here everything turns upon the comparative certainty with w hich 
we can prove that the initial lesion was really in the first ın- 
stance acquired Have we here to do with an accidental lesion 
or a deformity? A clcser imvestigation has, m many instances, 
rendered the latter the more probable explanation of the two 
Foi example, in the case of the tailless cats, closer research made 
it appeai that the wregulanty mvolved an abnormality affecting 
many of the lower vertebree In other cases, the abnoimality 
in the child was so little Itke that in the parent, as to suggest 
that ıt was a merely accidental comcidence of two different 
lesions 1n one site 3 . 

If we turn to the results of experimental research, we are con- 
fronted by more than one semarkable series of experiments, 
upon the bearing of which it "g impossible as yet to pronounce 
decyively. The most notable work done im this direction is, 
perhaps, a seres of experiments upon guinea-pigs, undertaken 
by Brown-Séquard, and repeated by Westphal 4 "Biey produced 
epilepsy in a nfmber of these animals by various methods 
—section of the cord, section of different nerves,e&c —and ob- 
served subsequently that certain of the offspring were epileptic 
too 

But there are several reasons "which prevent our accepting 
these tesults as decisive The records of the experiments are 
said not to be very perfect. Then it is not contended that 
epilepsy, was uniformly transmitted What happened was that 
eaclt member ef the offspring presented some morbid symptom— 
usually some nervous trdit, such as epilepsy or paralysis So 
tha$ the result of Brown-Séquard's experiments would 1ather 
seem to be this By producing one morbid trait in the parents, 
he set up,adiability to one of Several m the offspring By pro- 
decmg a single character, he set up a tendency All this 1s of 
extreme importance, and it may well be that the future has much 
tat æ intewesting to revenl in this dnectian But, meanwhile, 


e 

1 See “St Bartholomew s Hospital Reports," 186 

| abseryaton of Mr Je Hutchinson, quoted in Fagge's ** Medicite,” 
vol i 106 e 

3 Fora fhumber of other instances, see Weismann’s essay on ““The Sup- 
posed Transmission of Mutilations ” dass e @ 

4 See Brown Sgquard, ‘Researches on Epilepsy,” Boston, 1857, Papers 
in Journal de Puysiologie e 1 Hone, tom 1 and ut , 1858 «1860 , Archives 
de physiologie normale et pathologrguc, tom 1-W , 1868-1872 Ziegler and 
Rauwerck, voè ı p 390 See afso Weismann on Brown-Séauard pp 81, 
310, 313, translagton, edited by Poulton 
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it cannot be said to lend very much direct support to the theory | ant as the last, because these cases are rarer, but stil? not 
now unde: digtusston ! unimportant 


* Again, the choice of legiorf in. these experiments was a some- 
what unhappy one — Epilepsy is a symptom which can be pro- 
duced in a number of ways—its proximate cause, if tnere be a 
single gne, we are nob as yet in a position to formulate At- 
tempts 1n thts direetion usually go no further than a vigorous 
and often highly epoetical® description, ın which metaphors 
diawn from the phenomena of electricity are liferally employed 
It might have been more advantageous to have aimed at the 
productiorf of less equivocal symptoms, whose pathology ts less 
disputed—such, for example, as facial palsy 

Lastly, we canhot egelude from these experiments the possi- 
bility ò the intgoduction into the system of chemical poisons or 
even parasites, as incidental gesults of the operations 

But this does not by any means exhaust our stock of in- 
stances The pages of pathology furnish ys with more than 
one group of important facts which satisfy all the conditions of 
acquired characters 

Chief among these stand those numerous modifications of 
vanous organs which we regard, and rightly regard, from a 
clinical point of view, as part of a given disease, but which 
might perhaps be moie correctly described ag secondary ad- 
Jusgnents mgde by the organism to meet certain primary morbid 
changes induced in different organs by the disease itself 
Such, for example, is hypertrophy of the heart consequent 
upon valvular disease Such hypertrophy 1s or 1s not a morbid 
symptom according to the point of view we happen to take 
From the clinical standpoint it may be conveniently treated as 
part of fhe disease From the biological standpoint it is an 
effort on the part of the organism to adjust itself to altered con- 
ditions brought about by the disease It is certainly an acquired 
character, in the strict sense of the tearm 

An ilustration will make this plam Rheumatic fever is an 
hereditary disease? Inflammation of the valves of the heart 1s 
common in rheumatic fever, and hypertrophy of that oigan 
olten follows as a consequent of this But who gyould reckon 
hypertrophy of the heartsas forming pait of a rheumatic in- 
hemtance? It is true, no doubt, that whoso 1s heir to a 
disease 1s heir by implication to all the biological incidents of 
that disease But he 1» not heir to them for the same reason 
The one belongs to him as the inheritor of a morbid tendency, 
the other as the possesso: of an organism Diabetes, again, 
1$ 1n some cases markedly hereditary Secondary characters ale 
acquired in the course of this disease also, such as hypertrophy 
of the bladder or stomach But, however doomed from his 
cradle to diabetes a peason may ba, he is not born with an 
hypertrophied bladder and stomach, We should think 1t absurd 
that such g@ccommodations as these should be made before they 
weie wanted If, then, we are right in regarding these as really 
acquired characters—and ıt 1s difficujt to see how we can avoid 
so doing—1it seems that pathology has here afforded us a sort of 
crucial experiment Of the morfid characters of which sundry 
diseases are constituted some are inherited, some are acquired— 
the one are cgnstantly transmitted, the others, so far as we 
know, neve. are ° 

But no one gretends shat eveM disease ıs inherited. Con- 
sider, fi example, such a disease as lead-poisoning Here, 
there 1s not, obviously, any element of heredity That two 
people aie not equally liable nay be true enough, that pre- 
disposing causes exist 15 doubtless the case, but that doe» not 
prove an element of heredity | Predispositions may be themselves 
acquired, as ıs the case in alcoholism n suchediseases as lead- 
poisoning, we rightly stress the importance of the envirofimést, 
and minimize inherited tendencies — Bift such diseases wijl be of 
little use to us here, unless two conditions are complied wit 
The first 1$ that they leave durable and definite lesions: behind 
them , the second is that sucH lesiofis are not inconsmtent with 
the procreation of children Of such lesions the famuliar ** wgisá 
drop " of lead-poisoning may be cited as a good example It 
is often durable , in ngt a few cases it 1senot cured , 1teis none 
consistent with the procreation of children But there js no 
evidence to show th&t this or kindred lesions are ever trans- 
mitted Facial palsy would be another enstance, thts maledy 
bemg often of considerable duration This group gf cases 
constitutes another pigce gf negative evidence, rft so impor 


x For other instances of supposed transmission of morbid gharacters arti* 
ficially produced, see Ziegler and Nauwerck, “ Pathology,” vol 1 pp 391- 


92, Brown-Séquard’s operations on eyes, Magon’s on the spleen e 
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It can hardly be disputed tha: these characters âre acquired in 
the sense under discussion There must have been frequent 
opportunities of transmission, but we have no evidence of any- 
thing of the land 

The general conclusion we have arrived at in this paper is 
that pathology, so far frém offermg any support to the hypo- 
thesis of the transmission of acquired characters, pronounces 
against 1t We have seen that it is possible to bring up a mass 
of evidence, which seems at first sight to favou that hypothesis. 
On further consideration, however, ıt becomes clear that only 
a small portion of that evidence can be allowed to ‘‘rank ” 

A considerable number of facts must be rejected, because 
though there can be no doubt that the morbid characters here 
present are both acquired and transmitted, they are not acquired 
1n the sense under discussion—sthat is, by the somatic cells exclu- 
sively— but by the entire organism 

A considerable number of facts, again, meet with a hhe rejec- 
tion, because there 1s no question that here certain morbid cha- 
racters are transmitted, yet even supposing them to have been 
acquired, 1t does not appear that precisely what was acquired 15 
transmitted, but something b-oader and more general 

A considerable number of facts remain, which may be 
allowed to “‘ rank " as genuine instances of acquired characters, 
These, if the hypothesis be correct, should be transmitted But 
of such transmission we find little or no trace 

If we begin with scars and mutilations, even if the facts are 
not all on one side, the bafance of evidence is decidedly against 
the hypothesis If we appeal to the results of experimental 
research, the question 1s more open, but if the hypothesis does 
not encounter quite so decided an opposition in this quarter, it 
can scarcely be said to dertve much support there 

If we pass into the main region of pathology, we have to use 
some circumspection 1n looking about for instances which shall 
be genuine examples of acquired characters That such in- 
stances really exist 1t has been our endeavour to show, notably 
in those secondary characters which organisms acquire by way 
of accommodating themselves to the effects produced by disease 
So far from being rare or recondite, these constitute a group of 
familiar and well-ascertained facts If transmission has not 
occurred, 1t cannot be for want of opportunity—there must have 
been scores of such opportunities That it has not occurred, 
constitutes a piece of very important evidence against the 
hypothesis under discussion Henry J TYLDEN 





A TRIP TO QUEENSLAND IN SEARCH OF 
CERATODUS? 
. 
MY main object in going to Queensland was to procure, if 
possible, the eggs of Ceratodus and the creature itself , 

secondly, I wanted to collect earthworms, and, thirdly, to see 
the country In my main object I was quite unsuccessful, for 
the simple reason that this year Ceratodus (did not lay its eggs 
till late on in November—two full months later than. the time 
recorded by the only observer who had up till then procured 
them — University work forced me to return, not by any means * 
empt$-handed, but without the one thing which had tempted me 
to go north 

To save time, and avoid unpleasantness also, I went by train 
It 1s a long weary ride across New South Wales, especially 
in warm weather Unfortunately I left Sydney by the merthein 
mail on Fiiday evening **There gvere very few carriages, ant. 
some of what there were were ‘‘engaged” for legislators who 
travelled home free and in ease whilg we who pafd for*our 
Jouraey were huddled and*crowded together This discreditable 
state of affairs seems to be N piis at the close ofeach week 
during the sitting of Parliamefit imeSydney 

The journey north leads by the side ofthe Hawkesbury River, 
and after passing across the welfknown biidge tMe,train shirts 
the shores of what Sppe@rs to be a succession of lakes 
reality, the winding river, shut ın by wooded hills, expands every 
now and then into sheets of*water, each of wlyeh in the gather- 
ing darkness seemedgo be a [ttle ake, & bout eleven oelek 
you find yourself apparently :unngng along&hrotgh theggtieets of 
Newagstle, and stretching but estwardg sfe the long quays and 
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open water leading out to the sea The whole 1s brilhant with 
numberless electric hghts, though you have an 1dea that in day- 
hght coal dust would be a httle too prominent As it 1s, how- 
ever, Newcastle "s associated in one's mind with a series of 
flashing and twinkling lights prettily reflected in the water and 
with a very second-rate refreshment-room Afer Newcast®® 
you settle yourself down as comfortably as possible for a run 
northwards of 400 miles, through th night and greater part of 
the next day, to the Queensland border You seem to get 
gradually more and more out of the world until at five o’clock 
next afternoon the tram pulls up at the border station By 
that time our number of passengers has been reduced to four 
After looking about, a minute tram, which at first sight you 
take for a toy, 1s descried at the end of the platform Further 
searching shows a very narrow gauge line streaking away 
through the limestone hills northwards into Queensland The 
original name of this border station was Wallangarra, but un- 
fortunately this is now being changed to Jennings It isa 
pity to lose the old native names and to substitute for them 
such ugly ones One would have thought that a moie effective 
plan of perpetuating the memory of legislators might have been 
devised. 

Small though the railway is, it 13 very comfortable and well 
managed, and all officials umformly courteous The carriages 
are lıke the insides of omnibuses, with a broad seat all round the 
windows On express trains the last car 1s always fo. smokers, 
and has a little balcony on which you can sit out 1n the open 
ai right at the end of the tram, and hence shielded from wind 
and dust  Thisisa most excellent®arrangement From Wal- 
langarra the tram runs to Warwick, and then, across the uplands 
forming the Darling Downs with their wonderfully rich dark-red 
sou], on to Toowoomba Here the line turns nearly due east and 
begins to climb gradually to the top of the Dividing Range close 
to the eastern escarpment of which Toowoomba hes Suddenly 
you turn a corner, the upland country ends abruptly, and the 
train zig-zags rapidly down the face of the lofty escarpment which 
rises directly from the flat coastal district The sun was setting 
Just as we reached the crest, and ın the brief twilight we had 
magnificent glimpses of the distant plams with the abrupt hill 
sides and deep gorges in the foreground Close upon midnight 
Brisbane 1s reached 

A slight difficulty arose in Brisbane with regard to my small 
amount of collecting material, but on learning that ıt was simply 
intended for scientific purposes, the Customs officials at once 
courteously saved me all trouble by allowing it to enter free of 
duty In fact my experience in Queensland was that I met with 
the greatest courtesy from all officials, and the greatest kindness 
from such friends and strangers as ıt was my good fortune to be 
brought into contact with—an experience common, I believe, to 
all visitors to the Northein colony d 

Fiom Brisbane the line 1s now continued through Mary- 
borough on to Bundaberg at the mouth of the Burnett River 

About seventy-five miles north @f Brisbane the vegetation 
changes almost suddenly, and the hne runs across a belt of 
country, perhaps twenty miles wide, of a semi-tropical descrip- 
tion Te this we wilé return presently , suffice it to say at present 
that the'traveller finds himself suddenly surrounded by palms 
and pines and fig trees, and sees all the tree trunks covered with 
epiphytic ferns—with great masses especially of staghorg and 
bird-nest ferns, and with orchids from which hang down long 
clusters of yellow blossom è 
This belt of vegetatiog stops as suddenly asit began some few 
antles gouth of Gympie— a well known gold-mining town, which 
des by the side of the Mary River, aud where I had been told 
that Ceratdtlus was to be had'in abundance Here I determined 
to stay, aad began at once to makeinquineg To my disappoint- 
ment I found that no ofte at the hotel, knew anything abouf the 
anımal, but I yandered forth ın quest of information The river 
itself was rty with éhe waghindb from the mines, and ®oked 
anything but promising, however, I made for some miserable 
huts on the putskirts occupied by Chinese, and after a httle 
trouble foifhd a fisherman amongstegeme This 1ndividual was 
decidedly apathetic,ebut after some time said that he might or 
might not be aple to catch mesa fey Wandering along by the 
TWEL began to feel rathei as if I were searching for a needle in 
a haystack® However, ? least that the fM certainly were to be 
caught hough some gw mile*ayay, awit thz there was no chance 
whateve? of getting assiftance from any blacks, Supply Dacause 
there werf not any in the aeighbourhood, and at ehat tyne 
I thougba their assistance mndispensable | It was late in the 
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afternoon and I wandered on by the river searching for plan- 
arans and earthworms Amongst the former*I secured two 
specimens of a bedhtiful new spe&es, to which Dr Dendy has 
given the name of Geoplana zegina, and also sp@cimens of the 
almost cosmopolitan form, Bipalium kewense, and of Geoplana 
cærulea, a form common in New South Wales, rare in Victoria, 
and very abundant indeed in Queensland. his was, Y believe, 
the first time on which land planafians hael been collected in 
Queensland—nof that there was any difficulty m finding them, 
but that no one had taken the trouble toylook before Amongst 
earthworms, I collected for the first time for myself £ true peri- 
cheete—that ıs, one in which the little setze, or bristles, form a 
complete circle round each segment ey the‘body In all our 
Victorian forms, without exception, there 1s a bweak in the mid- 
dorsal and ventral lines where the,setce are absent True peri- 
cheetes do not appear to come further south than the north of 
New South Waleg Under the logs also were specimens of a 
common Queensland worm, Cryfdod» dus purpureus, of a new 
species of pertchete worm, P gymprana, togethe with three 
species of flogs—Prendophryne ibron, P australis, and 
Limnodynastes tasmaniensis 

During the evening I had the opportunity of talking to one or 
two who were well acquainted with the country, and was strongly 
advised to go on without delay to the Burnett River I dgter- 
mined that this would be the wisest course to adopt, and 
accordingly packed up next morning, and after an hour or two’s 
stroll round Gympie, durmg which I did a large amount of log- 
rolling with but scanty success, owing to the extreme dryness of 
the country, once more took train northwards towards Mary- . 
borough  Ispent the might at a little wayside inn, Where con- 
siderable surprise was evinced at my putting in an appearance , 
however, a wandering lascar turned up, so that I was more or 
less kept ın countenance, and together we had tea ın what was 
presumably a combination kitchen and scullery Durmg two or 
three hours’ collecting I met with nothing but gum trees, endless 
ants and scorpions, a few stray specimens of Geoplana cerulea, e 
and one or tgo lizards and frogs I somehow had the idea that 
north of Brisbane everything would be at least semr-tropical, and 
could not at first help feeling disappointed to find myself, exeept * 
1n the small district mentioned before, surrounded by little else 
but gum trees, without a trace of a palm or of anything which 
looked at all tropical Eastern Gippsland was really richer in 
vegetation ànd more varied in form of animal lfe than the 
part of Queensland ın which I spent most of my time — In fact, 
so fai as my experience yet goes, Gippsland, as a general 
collecting ground, would be very hard to beat 

Early in the morning I gtarted in a mixed train along a brapch 
line leading inland for some fifty miles, till it stopped apparently 
nowhere in special, and not far from a fine mountaipous bluff 
The station is called Biggenden, and here we found coaches 
waiting forus A Queensjand coachdriver 1s a most marvellous 
man, both m the way in wlych he accepts with almost pleasure 
any amount of luggage, and fh the way in which he stows it all 
oh board From Biggenden came a hot nde of about forty miles 
across uninteresting country The only townshtg we passed was 
a small place lanown as *! ThegShamrock,” not far from the gold- 
field of Paradise After chang horses we garted off again, 
seeing nothing but gum trees and a few emus and kafgaroos 
Among the gums were what are locally known as blood gums, 
whose light-coloured trunks arescovered with reddish blotches, 
duesto the exhalation of kino , woollybutts, which for perhaps 
ten feet above the ground have the trunk gomewhat like that of 
a stringybark, and abote this are quite smooth and whitish , and 
anf of gym called bngalow ^ This grows m clumps, and 
differgfrom all the others in having its foliage comparatively 
dense, so that it affords a good deal of shade The cattle 
congregate in the shade, and these dark patche give a curious 
and characteristic appeararfte to*the landscape ^ Every now- 
ey théh we came acioss a few birds, known as squat pigeons 
These have the habit of squatting on the ground when 


eapproached, and, being of a. brownish golour, are hard to see 


Som@umes thty can be knocked over by the whip of an experi- 
encél driver . 

Latein the afternopn we mounted a slight ridge and eame 
down through a gap into the wide, Burnett Valley On either 
aide of*this wise low hills, and through the middle flows the 
river with a broad channel, occupied ‘chi¢Hy—except during the 
flood season*—by long, broad stretches of sand ^ A short ride 
brought us to* Gayndah, a long, straggling township on the 
river banls, and here I took up my quarters in the comfortable 

. 


. . è 


| 


JULY 28, 1892 


NATURE 





Club Hotel "At one time Gayndah was the o centre of a wool- 
producing district, and beats evident signs of having seen a 
better day 

Igtent on meeting with Ceratodus, I, made my way to Mr 
Thomas Illidge, the Postmaster of Gayndah, to whom I had 
been recommended? and I gladly take this oppbrtunity of ex- 
pressing my thanks*to him, hot only for the valuable help and 
information which he gave me, but for many acts of kindness 
which added greatly tosthe pleasure of my stayin Gayndah I 
may here also express my thanks to my frends, Dr Cole and 
Messrs Frank qnd Virgil Connelly, from whom—though a 
complete stranger—I@feceived most valuable help If a 
naturalist wishes to meet with genuine kindness and eveiy 
poesie assistance, I can gvarmly recommend Gayndah to 

im 

One of the first things I learnt was that Dy Siemen, of the 
University of Jena, had recently come to the Burnett district for 
the purpose of securing the eggs of Ceratodus, and the various 
development stages of Platypus and Echidna, and not only 
this, but that he had secured the services of the available blacks 
I must confess to a feeling of something hke chagrin at having 
come so far to meet with, apparently, no change of success in 
what was n9y main object 

After sleeping over my preliminary disappointment, I deter- 
mined on carrying out the only plan possible, which was to 
obtain one or two boys accustomed to the river, and, with their 
help, to at any rate get Ceratodus, and, if possible, the eggs 
It was now well on in September—the time at which Mr 
Caldwelfhad found that the animal had laid eggs—so there was 
still hope that I might secure them Perhaps it may be well 
here to state briefly the special interest which attaches to this 
particular form Ceratodus As you all know, there are two 
groups of animals—the fishes and the amphibia—of which the 
first live in water, and breathe by means of gills, whilst the 
second either spend, as the newts do, their whole life in 
water, breathing by means of gills, or else, le the frogs, 
spend the early part of their lfe in water, breathing by gills, 
and then come out of the water and breathe by lungs just as 
reptiles and mammals do 

Now there 1s a very small group of animals known as the 
Dipnot, which are, we may say, intermediate between the fishes 
and the amphibia They are neither so lowly developed as the 
fishes, nor so highly developed as the amphibia—in fact, they 
may almost be described as ‘ missing links” which still exist, 
and show us the way 1n which air breathing were evolved from 
wate: bieatling animals If we simply went by their external 
appearance we should class them amongst fishes, which they 
closely regemble in many respects Now, fishes have what 1s 
known as a swim-bladder, which ts merely a long hollow process 
developed from the cesophagus This serves, probably, mainly 
as à float, and not at all for respmmetory purposes, but in the 
small group, Dipnoi, of which Cefatodus is one, this same swig- 
bladder becomes modified to act asa lung Not only this, but, 
whereas in fishes the impure blood wüich 1s carried from the 
body to the heart passes to the gglls, 1s purified ehere and then 
goes straight toethe body in the Dipno: part of the blood goes 
from thf heart to the Jung, and then ıs carried back again to a 
chamber in the heart specially developed forits reception In 
fact, in the Dipnoi we can see some of the earliest stages in the 
evolution of important organs of the body as we now find them 
1n all animals above shes . 

At the present time only three examples ofethe Dipnoi gre 
known tg exist in the world—one form, Lepidosuen, live Orly 
in the Amazon , another, Protopterus, fs only found 1n tgopical 
Africa , and the third, Ceratodus, occurs only in the Burnett apd 
Mary Kavers, in Queensland In past times, however, Ceratodus 
lived in other paits, such as Europ as its fossil remaens testify , 
and in Australia Prof Tate has recorded the presence ofgits 
teeth in the strata of the Lake Eyre basin In fact, Cératodus 
1s one of those rare foigns of which fossil remains were goundgnde 
named before the living foim was discovered . 

The habits of Profopterus have beea studied, and it 1s sfated 
that*duung seasons of drought it makes cocoon of mude for 
itself, and breathes by means of its lung On accotfht, of this 
habit, these forms have often been called mud dnd lung fishes 

My mam atm, then, was to find the eggs of thg Ceratodus 
From Mr Caldwell's published notes, whi&h are only too brief, 
I knew that it deposited them much like some amphibians, suche 
as the Axolotb do, on weeds, and that he had found them in 
September " 
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To return now to Gayndah I purchased a tent and provi- 
sions, and having hired two boys accustomed tg the river, started 
away to camp out some few miles up the Burnett The country 
yis very dry and sandy, with all the creeks empty of water 

he outciopping rocks are granitic, with basalt capping the hills 
around, and the disintegragion of the granite appears to egive 
rise toa vast amount of sand Along the river itself there 1s an 
alternation of la-ge sandbanks, where the stream ts shallow, and 
of long deep pools with great gramte masses The banks are 
bordered by bottle-brush trees (Callistemon), which at that time 
were crimson with flowers, and alive with thickheads Leaving 
my stores to find their way to an appointed spot, I kept by the 
river bank on the look out for weeds, for without these it was 
hopelesstosetto work Afterashort halt at a station close to Mt 
Debatable, where the sociable wasp (Jantes ferrugeneus) was 
busy making its nest in the vengndah, I walked on until we were 
some six o1 seven miles out of Gayndah but there was not a trace 
of weed in the river Close in to Gayndah, there was a small 
quantity, but where we expected to find a good supply there was 
none at all, owing apparently to heavy floods which ın the last 
wet season had swept down the river Accordingly we tuned 
back ana pitched our camp not far from Gayndah It was 
evening by the time we were settled down, and too dark to see 
the eggs, so we lita fire and fished — It was a lovely moonlight 
night and the coolness was delightful after the heat of the day 
The uver 15 full of fish, and we caught sand eels and mud eels, 
jew-hsh, perch, and bream, but not a single Ceratodus—or, as 
they call it locally, salmon Turtles kept rising to the surface 
and showing their black heads above the water, and every now 
and then when we sat still we could 1ecogmze a Platypus In the 
morning I set to work tosearch over the weed One of my boys 
stripped and went into the river for 1t, whilst I sat half 1n and half 
out of the water looking caiefully over each piece In the hot 
blazing sun this was not enjoyable, and after some hours’ work, 
and not the slightest sign ofan egg, and when the small patch of 
weed was pretty well exhausted, I sat down to think, and 
questioned my boys closely as to where there was more weed 
A little way on the other side of Gayndah they told me there was 
a backwater usually full of weed Why they had not told me of 
this before I could not 1magine, and the remarks made probably 
conveyed this idea to them However, we were close to the end 
of this weed, and as we had to get to some more, I sent one boy 
into Gayndah to piocure help in removing our camp, for which, 
fortunately, I had made previous arrangements In the afternoon 
I finally exhausted the weed and myself with no result, and for a 
change set to work to turn over a few logs Amongst planarians, 
Geoplana caerulea and variegata, amongst earthworms, Cryf'o- 
dilus purpureus, amongst frogs, Limnodynastes tasmaniensis 
and Zyperoha maimorata, and amongst lizards, species of 
Pygopus, Hinulia, and Egernia, and a small mammal, a species 
of Antechinus, rewarded my efforts, but everything was too dry, 
though the season was early, for anything very much in the 
nature of worms Along the river bank» endI&s. numbeis ofthe 
beautiful butterfly Dazazs erzppus attracted my attention It was 
feeding on the plant (Lanthana) along with which it, has been 
introduced In the river itself was to be seen the curious water 
lard Physignathus lesueurit, of which we caught a small speci- * 
men,&ind also the frog Myla Jesueurazi, whilst the Callistemon frees 
contained plenty of a little green species of Hyla which the boys 
used as bait for fishing, and which appears to be new to science 
Ialso caught this saime frog on window pfnes at night in Gayndah, 
where, like a moth, it goes to the ight As the evening came 
onthe mullet began to 9&mp They feed especially on a fil- 
mentous alga which grows 1n the water, and contains numerous 
crustaceans, especially a prawn-like fora, for the sak® of wich 
theweat the alga The ‘latter ıs used as bait fortham At 
night we caught a large mud $: five feet long, whichewe eagerly 
drew*into land, thinking it tofbe assalmon® — tried sugaring the 
trees, but it was 6f no* use, not even *. single ant put in its 
appearance, and thus ended affother day of hatd, work and 
disappointment e » 

In the morning I had my boys up by 4a^m , and befoge six we 
were out o@camp, and by nfne o*tlock had oujetent pitched by 
the side of a ride i on thg other side of Gaynda The c8n- 
tained plenty of wegd, and here J spent Somé@days »We pro- 
curedea long pole, with Ate pængs at th@end, to pull the weed 
up vith We used to get a large bucketfuleat a tige, nd then 
eg@ovef È piece by piece This brocess had to be cohducted 
undgr a hot gun, and ghe result was that my arms besafhe swollen 
tg about double their na*uial sige—so much, indeed, tat I could. 
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not sleep with anything like comfort, since the slightest pressure 
woke me up Zhe final result was that I did not see the 
slightest trace of any Ceratodu. eggs, though, had they been 
there, there 1s no doubt but that we should have found then, 
I then sent one of my boys down the river for some miles to see 
1f there were any moie weeds, but where were none to be seen 
Just at this juncture I heard of some blacks, but on trying to 
secure them found that they were anticipating a ‘‘ muster” 
on one of the neighbouring stations, and were not to be 
procured Seeing no prospect of getting what I wanted, and 
being none the better for my exposure to the sun, I went into 
Gayndah 

Here I my, perhaps, say something as to some conclusions 
I had come to with regard to the habits of Ceratodus With 
the exception of the brief account given by Mr Caldwell as to 
the laying of its eggs on weed, amd the curious amphibian-like 
embryos, we know httle about the natural history of the animal 
As before said, it 1s confined to two Queensland rivers—the 
Mary and the Burnett, and my experience 15 limited to the latter 
Firstly, with regard to the animal's name The Dipnot havetwo 
popular names—''lung fishes" and ‘‘ mud fishes "—the latter 
given to them because, in the case of Protopterus, the animal may 
live for a part of the year in mud The Ceratodus is not known 
locally by either of these names , 1t 1s, however, sometimes called 
the *' barramundi” and sometimes the ‘‘salmon’ The first of 
these is, however, really that of a true osseous fish (Osteoglossum 
Jewhardti), which lives chiefly in the Dawson and Fitzroy Rivers, 
further north than the Burnett The second is a fanciful name, 
given on account of the very pink-coloured flesh of the animal 
Beyond this there ıs no resemblance whatever between the real 
and the so called Burnett “salmon " Mr Saville Kent, in his 
report on fishes ro the Queen-land Government, states that 
Ceratodus 1s a valuable food fish This 15 a curious mistake 
Its flesh 1s very oily, coarse, and disagreeable, and it 1s but 
rarely eaten, and then only by Chinese and those who can 
afford nothing better There is thus, I am thankful to feel, not 
much fear that so interesting an animal will become rapidly 
exterminated 

Now, as to its method of life Ceratodus 1s a big fish, and may 
reach the length of six feet, and even more I believe the largest 
ever caught weighed eighty-seven pounds It is always to be met 
with 1n the deep pools, and not in the shallow waters, and 1t 1s 
Important to notice that these pools are many of them of con 
sideiable extent, some more than a milelong In the hottest 
summer they contain a good supply of water, and thus, though 
occasionally a Ceratodus may, of course, find its way into a 
shallow pool which gets dried up, normally no such thing hap- 
pens, and the animal passes its whole life 1n wate: The usual 
idea 15 that the lung is of service to the animal, as m the case 
of Protopterus, when the waters practically dry up I very 
much doubt .f Ceratodus ever makes for itself a mud cocoon, as 
Protopterus does It may possibly, but very rarely, bury 
itself in mud, bu? the fishermen with whom I spoke, and who 
were perfectly well acquainted with the animal, knew nothing 
of its ever doing this On the contrary, I fancy that the 
lung 1s of at least as great service to the beast during the wet 

* weather as during the dry season—and probably even of 

greater . 

Normally, then, we may say that Ceratodus never leaves the 
water If by any chance it gets out of the wter ıt 1s perfectly 
helpless You may put®one close to the edge and there it lies 
passivéty Its weak limbs are quite incapable of sustaining the 
weight of tlae body Nor can it livé ut. of the water, unless 
kep constantly damp, for more than a very few hours—not, 1m- 
deed, so long as the jevefish from the same fiver In the water, 
however, 1t constantly uses its lung Sitting by the stream when 
all is quieten tie eveping, you cgn hear a diminutive kind. of 
spouting going on, the gnima@at ifttervals rising to the surface 
and expiring and inspiring ar much ds a mmute whale might 
do Out of the water, too, i doe; not eepen and shut its gill 


* * flaps like an ordinary fish, but they r&main tightly shut, and the 


animal @pens and closes 1ts mqpth, to all appearances breathing 
hike one of the Bgher forms x e. 

TE fie comader thegenyirongnent,of the Cgratodus we shall see 
that theye are tfo special and constantly wcurring conditions 
under whgch a lung wbuld be us@ful fit . 

In the wef seasontthe tributary creeks, dry ın summer, be@ome 
transforfned into roaring torréhts, and when once you fate scene 
the great s@mdbanks along the river bgd and the dry sandy 
country though which the, creek pass, you can easily recognige 
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what a vast quantyy of sand must, be biought down during the 
course often of a very few days, and how thick the wate: must 
become with fine particles On the other hand, ‘uring the hot 
season there suddenly grow with enormous rapidity great 
quantities of water weeds The river 1f then at its lowest and 
the decaying Vegetable matter will ten refider the wate: foul 
Under either of these conditions you can seg that the possession 
of an organ enabling the animal to reman im its natural element 
and yet breathe air directly will be of grat advantagg to it. Itis 
the snallower pools especially which become chocked with 
weeds, and since normally the Ceratodus hges ın the deeper 
nools, in which is the purer water, it Ty I think, very probable 
that the flood season, when the water 1s disagreewbly full of sand 
and mud, is the time when the lung 15 of gieatest service 

In Gayndah I learned that Dr Siemen was camped out some 
forty miles up country, where the Auburn and Bowen Rivers 
Join the Burnett, close to one another — Accordingly I made up 
my mind to go up the river, both to see him and to search for 
weed The difficulty was how to get there However, I met 
with a friend in the person of Mr Bailey, proprietor of the 
Queensland Hotel, who, at considerable inconvenience to himself, 
promised to see me through the difficulty , and, taking oue of 
my boys with me, we left Gayndah eaily one mofting, before 
4am 

The country was extremely dry and sandy, with poo: gum 
trees, and every now and tnen a patch of biigalow By 10 30 
we reached a wayside accommodation house, and then in the 
heat of the day we started off along a most miserable track 
acioss country as utterly uninteresting and monotonous as can 
well be imagined We had two good dogs with us, and the only 
break in the monotony was when they put up a big ‘iguana ” 
Most were much too quick foi them, but one they got hold of, 
and ıt was wonderful to see how they stuck to him without getting 
within reach of his mouth When all was over I slung him over 
a dead trunk, to get his head on the way back However, when 
we came bac he was not perfectly fresh, and was left behind 
By 4 o'clock. we had crossed the Bo@en River and pitched our 
camp about a mile beyond Then I walked on to Dr Siemen's 
camp My advent was announced by the yelping of sundry 
mongiels, the property of a small camp of blacks On these 
animals I kept a sharp look-out Dr Siemen I found living in 
comparative luxury, and from him I received a most cordial 
welcome We spent the evening most pleasantly talking over 
matters of common scientific interest Three of his blacks came 
in with a few Echidnas I learnt from him that he had been no 
more successful than myselfen procuring Ceratodus eggs—that, in 
fact, they had not begun to spawn yet Unlike myself, how- 
ever, he was able to stay there until they did spawn,eand most 
generously offered to procure certam material forme There 
was a small amount of weed in the river but not a trace of an 
egg On cutting open thesbody of a “salmon” I found the 
spawn inside, looking very similar indeed, to that of a frog, 
each separate egg being black im colour at one pole It was 
evidently not yet quite ripe for laymg The season when Mr 
Caldwell got fis eggs in Seyember seems to have been an 
exceptional one as regards the'temperafüre and «mount of weed 
in theriver ‘There had been no big flood for some tfe pre- 
viously to his visit, so that the river was full of weed and every- 
thing was favourable for the depositing of spawn This season, 
as lick would have it, the warm weather started rather late and 
the weeds had been laggely washed away by heavy floods, the 
NS gt the en& of September beig comparatively high I 
thfakit safe #o say that, granted the presence of eggs, they could 
be gotdy ** whites” jusPas well as by “blacks ” Any collector 
geing at the right time and not frightened of tning and tedious work 
could get them for himself now that the manner of spawning has 
once begn Ascertamed Each €gg, surrounded by a httle gelatinous 
eapsule, is laid on weed, but I think, from what I heard with 
regard to Mt Caldwell's methods, that he found it necessary to 
&pead a very considerable time in the neighbourhood of the river 
whilg the embryos were slowly developing, as they were not easily 
and safely carried about The next day Dr® Siemen and I spent 
together with, I trust mutual enjoyment—at all events, to*my- 
self it wat one, of the pleasantest«lays I spent in Queensland 
* did a small *amount of collecting, but y. was far too dry and 
sandy to get gnything in the way of worms Down by the river 
I came across a black woman and pickaninny fishing, but they 


ewere frightened when I spoke to them, and fled There were 


large numbers of Danazs erzppus, and of a beautiful species of 
Acrzea, wath "transparent Qungs Late in thg afternoon I at- 
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tempted, but with not very great success, to photograph some 
blacks One efpecially, named Frank, had his back scored with 
citatrices in regular pattern *I spent the evehing till 11 o'clock 
with Dr Sienfen, and said good-bye to him, wishing sincerely 
that he might be successful in his endeavgurs to secure what we 
were bath in search of,eand what it was perfectly evident that I 
myself could not obtain ° 

I may here say that Dr Semen had with him the best of the 
blacks who were with Mr Caldwell, and whé secured for the 
latter the eggs of Cemgtodus. These blacks were fine and 
powerfully*built fellows , but here, as everywhere else, rum and 
disease are rapidly lessening their numbers 

On the way back ourg&gs started many big lizards, and it was 
amusing to see ene of them hanging on to the tail of a large 
Cyclodus gigas, whose head agd body were hidden in the hollow 
ofalog Jew hzards we met, as well as species of Hinulia and 
Liolepisma We camped by the Burnett, gome twenty miles 
out of Gayndah, and spent the evening fishing in a little back- 
water There are two kinds of turtle ın the river, the long- 
necked (Chelodina longicollis) and the short-necked (CAeZyzzis 
macquariensis), and sometimes one 1s surprised at pulling out a 
turtle instead of a fish Next day we made our way back into 
Gayndah, passing by large patches of grass trees. in full flower, 
wit swarme of the little black native bees hoveriig around them 
Just as we were passing through a mob of travelling cattle our 
dogs started two Langaroo rats (Bettongia, sp.) There was a 
general scatteumg as the little animals, with the dogs m full 
chase, ran through the mob After a short run one was caught, 
which had in its pouch a single small young one not more than 
1$ inch [Sng 

I stayed a few days in Gayndah, hoping to make a collection 
of earthworms, which up till then there had been very little 
chance of collecting The name of the township will be well 
known to Australian etymologists, since ıt was here that Mr 
* Masters made a very fine collection , he was fortunate enough to 
«e have almost a year in the district, and thus secured forms at all 
seasons About a mile behind the township 1s a large stretch of 
scrub, where I spent a cogsiderable time, often accompanied by 
one or other of my friends—Messrs Illidge, Cole, and Connelly 
—to whom I am indebted for help in the laborious task of 
digging out worms from dry ground My favourite place wasa 
large patch centering in a big bottle tree, Sterculza guadrifida (?) 
Heie was an open space, lightly timbered with sinall trees of 
Melia azedarach, the light green foliage of which formed a strong 
contrast to the sombre foliage of the dense scrub all around 
Besides eucalyptus and bottle trees, the scrub was made up of 
such trees and shrubs as Gezera myellert and sadiezfolza, which 
were covered with small yellowish floweis, Leptospermum lani- 
gerum, Qusara spinosa, Nephelium (sp), Hovea longipes, 
Solanum stellige: um, &c I am indebted to the Baron von 
Mueller for his kindness ın giving pme the names of plants, to 
Mr C French for names of Cqleoptera, to Mr. A H S 
Lucas for names of amphibia And lizards From the open 
spaces alleys lead away 1nto the recesses of the scrub, and alohg 
these numberg of the beautiful Davazs erippus, Papilio erec- 
theus, and Acrasea (sp ) kept flygng to and fro OF birds, prob- 
ably because I, was not speciali on the look-out foi them, I 
saw very few 

The two most numerous forms of life were ants and millipedes 
The moment you put anything which could serve as food foi 
them on the ground, the forme: appeared as if by magic 
Several times they sgpilt butterflies, just while I put them down 
on the ground and made a paper bag fof them » They always bit 
off first the little knob at the end of the antenna, Wh ts 
of course abounded, and in the treeetrunks were swarms of 
native bees There were not as many logs to turn over as coyld 
have been wished for, and the ground also was rather too dry 
* and sandy ? hg e. 

We began by digging around the base of the big bottle tee 
and, after digging some time, came across some largé worms, 
about two feet in length These differ in habit from gny others 
I have collected The burrow runs down for péthaps tw8 feet, 
and then opens into a small chamber ‘The head end & the 
worm lies usually a short distance up he burrow, whilsj the 
greater part of its length ıs twisted into a knotted coal, and hes 
m the chamber which may also contain one or two smaller, 19- 
mature forms, evidently ‘the young of the larger ones Under 
and in rotten logs you often meet with aeshortish§ stout worm, 


perhaps six or eight inches in length, which, at first sight, differs, 


Its body 1s stiff, and “the surface 
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comparatively dry, whilst the other 1s four 'or five times its 
length, the body soft and the surface always very slimy The 
short one I met with all along the Burnett River, 4t Gympie and 
in the palm district between this and Brisbafie, whilst Mr D 
Le Souef collected ıt at Toowoomba It 1s the Cryptodrilus 
fui pureus of Michaelsen, and, much though the two differ in 
habits and appearance, the long one is at most a variety of the 
short, typical form I orfy got it in this one spot In the 
scrub were some four new species of the same genus, and three 
new species of a genus (Didymogaster) of which previously only 
one species had been described from New South Wales, by Mr 
Fletcher Of the typical Victorian genus, Megascolides, to 
which our large Gippsland earthworm belongs, I did not find 
any example in Gayndah, but the Perichzetes were fairly well 
represented 

Most of the earthworms were secured under fallen logs and in 
rotten trunks of the bottle tree In times of drought the latter 
are cut down, and, containing a great amount of moisture, are 
eaten readily by cattle 

The season was too early for beetles, but amongst others I 
secured specrmens in the family Carabidee of Ca enum deauratum 
and bonell, Hutoma (sp ), Phzloscaphus aste: si, and Homa- 
losoma hercules, and, 1n. the Pausside, of Arthropterus (sp ) 
One species of the genus Leffops, 1n the Curculionids, simply 
swarmed on the bark of the bottle trees and some of the 
upturned logs in the more open parts were alive with the little 
red form, Lemodes coccinea 

A short time before leaving for Queensland I had been struck 
with the presence of curiovfs laterally-placed segmental openings 
in a very large millipede from Fi, which Mr, French had 
kindly forwarded tome In the Gayndah serub—where smaller, 
but still large, millipedes abounded—I was interested to find the 
mean'ng of these openings Each one ıs connected with a gland, 
and, when irr.tated, the animal passes out a few drops of a most 
obnoxious fluid, of a red-brown colour, the function of which 
must be protective Whilst on this subject, I may mention that 
one morning, when Mr Frank Connelly and myself were 
digging for worms, we accidentally cut in two a cockroach 
From between the segments in its back it poured forth a milky 
white fluid, possessing an odour so execrable and pungent that 
it drove us from the spot 

Under logs we found, also, of land plananans, Geoplana 
caerulea and variegata, and amongst Vertebrata, the frogs 
Limnodynastes tasmanienszs, which was common everywhere, 
and ZZygeroha marmorata Of lizards, we secured species of 
Phyllodactylus, Pygopus, Giammatophora, Hinulia, Liolepisma, 
and Egernia Snakes were rare, only the genera Morelia, 
Furma, and Hoplocephalus being represented. Whilst in the 
scrub I did not see a single marsupial 

On the,road from Biggenden to Gayndah I had been struck 
with the appearance of two small hullocks capped with 
basalt The country all round was thinly wooded with 
nothing but gum trees, but just the tops of these two hillocks 
were rich with vegetation, though each was at most fifty 
yards in width Dr Cole, Mr Ilhdge, and myself drove out 
to see if there weie anything woith collecting. » Unfor- 
tunately, since I had passed along the country fad been 


fired and everything was as dry and parched as it well, 


could be However, just the very cap of the hills still 
formed a strong contrast to the surrounding country, and here 
we found growing—though nowhere else, apparently, except 1n 
these two very limited. areas— Dani ag robusta, the Queensland 
Kaun, Cugamia xylocarpa, Miciomelum pubescens, qCarissa 
brown, Curibatws (spes and amongst ferns a rich growth of 
Polypomum (sp), and Adrzantsfas (sp) Animal*life was al- 
most absent. We disturbed three wallabies, but except these 
and,a few millipedes andgscorpions and®endless ants, there was 
nothing to be seen . ME 
My time was passing by dpa, and ethough I Would much 
have liked a few jnoreedays in the Gayndah scrub, it was a 
choice between this and two oréhree days in thg palm district 
between Gympie and eBrispene 
taking the coach back to Biggenden, found myself 1n the evening 
in Maryborough In the gnorneng I had abgnt two hours to 
wander about Close to the town were cafhped some glagks 
It was curious to nde how they h&d adkpi¢d themsflves to their 
environment — Thfy hase mage*their '"&humpies" det of old 
she@® of cggrugafed iron A semr-clofhed pative x down in 
ethe shelier of a mia-mia made of English corrugate@irog formed 
as Incongiuous a mixture as could well be ımagıngde Early in. 
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Regretfully I left Gayndah, and , 
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the afternoon I lêft the train at Cooran and took up my quarters 
in a dehghtful little wayside inn surrounded by ferns On 
going up to the house I detected at once the genuine Lanca- 


e shire dialect, and knew that the owner hailed from withm ten 


miles of Manchester I was accordingly made welcome, and 
wandered out to do a little collecting before evening came one 
I found myself just on the northern border of the palm scrub 
which ran in a broad belt of about ®venty miles width across 
the country from east to west, inland from the sea coast The 
country was fairly hilly with a few isolated peaks standing out 
clearly I was just at the base of one of these— Cooran—and 
to the south lay two more—Cooroora and Pimparan South 
from these again the ridges increased m height, and then the 
country fell gway into the slightly undulating plains which 
stretched eastwards towards Bribie Island and southwards to 
Brisbane Some remarkable peaks, called the Glass Mountains, 
mark the southern end of the hilly district 
So far as animals are concernét, I was much disappointed 
with this. palm scrub, but equally delighted with the richness of 
the vegetation 
Commencing first near to Cooran, I followed hack the 
line and ‘‘log-rolled,” finding a few woms and four land 
planarians (Råynchodemus obscurus), a small, dark-coloured 
form, and Geoplana caerulea and varwgata, together with 
specimens of a very small new white species, to which 
Dr Dendy has given the name of G ze After long 
searching I came across Perzpateus leuckartez, very dark 
purple in colour and evidently similar to the typical form 
and without the curious diamond-shaped markings charac- 
teristic of the Victorian form Though searching hard, I only 
found nine specimens altogether, and all these close to Cooran 
Most of my time was spent in this scrub at different parts, and 
usually 1n company with George Martin, the son of my Lancashire 
friends, who helped me very considerably in collecting The 
scrub was very thick with vines and prickly lawyers and bairisters 
and suppleyack, making progress tedious, and there were compara- 
tively few logsontheground What delighted me most were the 
ferns The trunks of the pines and gums were often covered over 
with them and with orchids High up were enormous clumps of 
the bird-nest fern (Asplenzwm nidus}, and larger ones of the stag- 
horn (Acrostichum alevcorne) Some of the latte: measured fully 
twelve feet through, and from them hung down lovely pendant 
fronds of smaller ferns, especially of PoZygodtum tenellum, whichis 
locally known as the feather fern On the ground grew various 
species of Davallia, Adiantum, Pteris, Doodia, Aspidium Poly- 
podium, &c Perhaps the most beautiful of all were the large 
and delicate fronds of Adiantum formosum There were appar- 
ently three forms of palms—species of Ptychosperma, Livistona, 
and Kentia The latter ıs very common, and usually known as 
the walking-stick palm In the scrub were great pme trees, and 
under the bark stripped off from these, and lying about*in large 
slabs, I expected to find any number of woims and insects, but 
was much disappointed — Millipedes aad scorpions were there, 
and two large formg of land shells , but scarcely an insect to be 
seen, and not a planarian or peripatus I got a few new species 
of earthwerms, of whieh, again, the commonest form was Cryp- 
todi Vus puapurens, and 1n rotten logs, which, unfortunately, 
yere few in number, were large forms of cockroaches The 
earthworms formed the best part of my collection here, gnd 
compfised representatives of five genera—Pencheeta, Megasco- 
lides (one species, the only one found), Cryptodrilus, Perissogas- 
ter, and Acanthodrilus {he latter 1s only recorded, as yet, 
from Northern Australia, where there are two species, and 1s 
echeracteristic of New Zealand Peygsogaster is peculiarly 
Australian anf has only three species yet known My specimens 
were ebtamgd by digging on the banks of a creek at Cooran 
and were whitish in colou® and about J to I} feet in length 
ac boys*use them for fishing, quite unaware of their scientific 
value ° . 
In Queensland, as in Vector, I could very rarely, indeed, 


« find traces of casts made by worms or of leaves dragged down 
e into the burrows, and ıt would appeam thatehere, as in Africa, 


the ants areof more use than the worms as agents in turning 
over the Soil Under the bark and logs were a few frogs— 
Pseugoghyi ne bibien and corzacea, Chia sognifePa, and a 
female specnflen pf (& yBíorus brems In Certain. spots there 
were greas*iumbers of frap-doo? spideag Seme of the tubes, 
which led fr about 2-4 inthes down into the ground, wer@,an 
inch in dymer The top of,the tube, with its semi eigcular 


trap door, peojects slightly above the surface * 
P e g m . 
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One of the most striking features of the scrub were the epi- 
phytic orchids, of which, owing to its size and Merge pendant 
masses of yellow-Brown flowers, e Cymbidium canalculatum 
was the most noticeable In parts the ground wasecrimson with 
the fallen berries of a species of Eugenia we cut one down 
about sixty feet hugh, laden with frut, which has a tart taste, ‘and 
from its colour end size has caused the tree te be known as the 
native cherry Another Eugenia hes a large purple fruit, and 
1s hence known a$ the native plum — High up, some fifty feet 
above ground, we saw hanging down qlusters of hght brown 
frut Luckily there was a hanging vine close at harfl, and up 
this George Martin went hke a monkey The fruit belonged to 
the tree Dysoxylon 1 ufum, and each was covefed over with in- 
numerable minute stiff bairs, which piefced the skin in hun- 
dreds Other plants we noticed were the wistaria, which here 
grows wild, Dracena angustifolia, and one which Baron von 
Mueller has marked as rare—Rhzpogonum elseyanum Two 
dangerous ones are'common, one with large bright green leaves 
and succulent sheathing stalks, which 1s locally known as the 
** Congey Boy "—this 1s eaten greedily by the native turkeys, 
but has the effect of making a man’s tongue swell to an enormous 
extent , the otheris the stinging tree, Urtica gigas-—-the sung 
of this ıs extremely painful, and seems to prove fatal to horses, 
driving them rapidly frantic ° e 

Close by the base of Mount Cooroora, a beautful specimen 
of Afacrozamia demisoui m fruit was growing, and on Mount 
Cooran the rock on the western side was completely overgrown 
with staghorn and bird-nest ferns and with an orchid, Den- 
drobium (sp ), with beautiful clusters of delicate white flow ers, 
amongst which trailed Kennedya rubicunda, ts bright œd blos- 
soms contiasting strongly with the pure white of the orchids 

My last day I spent at the Glass Mountaims—curous cone- 
lke basaltic structures rising abruptly from almost flat country 
The day was oppressively hot, making ıt no small exertion to 
even turn over a log, and as the sun went down a heavy storm 
cameup, and from the train I caught my last glimpses of this 
delightful distuct ht up by almost incessant flashes of bi:lhant 
lightning ° 





SCIENTIFIC SERIALS 


The American Fournal of Science, July —The change of heat 
conductivity on passing isothermally from solid to liquid, by C 
Barus The method employed was a modification of Weber's, 
who placed a thin, wide, plane-parallel plate or laye: of the sub- 
stance to be examined betwaen and in close contact with two 
thick plates of copper The system was first heated so as to be 
at 2 given temperature throughout It was then suddgnly and 
permanently cooled at the lower surface, and the time rate at 
which heat travelled from the top plate to the bottom plate, 
through the intervening layer,ewas measured by a thermo-couple 
From these data the absolute thermal conductivity of the layer 
may be computed, the constants of the system being known In 
the experiments discussed, the hquid was thymol, gvhich can be 
kept either solid or liquid betyeen o° and 50° C Ths was 
heated above its melting point, €nd mtrotluced thypugh a central 
hole in the upper plate , 1t was then allowed to cool dowfi until 
undercooled The temperature was regulated by enclosing the 
whole apparatus in a sheet tron jaeket, through which water was 
kept oeculating The lower plate could be cooled by flushing it 
with water from below | The difference ofetemperature of the 
plates was measured by nfeans of a copper german-silvei couple 
Peia was solidified by introducing a crystal throygh the 
central kple The results*obtained gave for the absolute conduc- 
tivi$y of thymol m g/cs " 


Solid thymol at 12^, £ = 359 x 10 -° 
e “Liquid thymol at 13°, £ = 313 x 10 - 


The thermometric conductivity was found to be— 


* > For pua thymol at 12°, = 107g x 10 —ê 

e For liquid thymol at 13°, = 691 x 10 -9 
— On polybasite and tennantite from the Mollie Gibson mineein 
Aspeh, Colprado by $ L Penfield and Stanley H Pearce 
Large qitantitieseof polybasite or “brittle silver’ have been 
mined nearly free from gangue, assaying fr@m 10,000 to 16,000 
ounces of silv& to theton — Tennantite, arsenical tetrahedrite, 
or “grey coppers’ was found in smaller quantities, containing 
about fourteen ounces of silver The rich ore occurs between a 
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hanging wall ofblack carbonaceous shale and a foot wall of grey 
magnesian limestone, which 1 probably of loer carboniferous 
age The oregis richest and most abundant immediately under 
the black shales Other minerals observed are native silver, 
argerfite, galena, sphalerite, siderite, barte, and calcite —Post 

Laramif deposits of Colorado, by Whitman Cross, This paper, 
published by dag par of ghe director of the "United. States 
Geological Survey, deals with some beds occurgng between the 
Jowest eocene and the marine cretaceous deposits, which have 
hitherto been classed with the Laramie formation of the Rocky 
Mountains The age of the firm grey sandstones and coal- 
measures of the later haglong been doubtful, and they have been 
variously described as Secondary and tertiary In the Denver 
region, two bed#are found overlying the Laramie unconformably, 
the one consisting of a pebbl conglomerate, the other of débris 
of andesitic lavas, they have been termed the Denver and 
Arapahoe formations respectively Their equivalents have been 
found in various other paits of Colorado When, after the con- 
unental elevation which caused the retreat of the Laramie seas, 
sedimentation began again, it was 1n comparatively small seas or 
lakes Succeeding the first. period of lake-beds came a time of 
great volcanic outbursts over a large area The length of geo- 
logic time ogcupied may not have been very greaé, but the eatent 
of @untry in which eruptions occurred at this time, and the great 
variety of lavas found in the Denver and Middle Park regions, 
argue for the decided tmportance of the event as a dynamic 
manifestation The writer wishes to advocate the restriction of 
the term Laramie, in accordance with its original defimtion, to 
the series of conformable beds succeeding the marine Montana 
cretaceous, and the grouping of the post-Laramie lake beds in 
another series, to which a comprehensive name shall eventually 
be given —-On the alkali-metal pentahalides, by H L Wells 
and H L Wheeler With their crystallography, by S L 

Penfield An account of the preparation and properties of com- 
pounds of the formule CsI; CsBr CsCl ChI, RbCI ChI, 
KCl CI, NaCl ChI 2H,0, LiCl CLI 4H,O The first is 
triclinic, the third, fourth, and fifth are monoclin&, and the Na 
salt is orthorhombic —Tossils ım the ''archean" rocks of 
Central Piedmont, Virginia, by N H Darton Remains of 
crinoids belonging to the upper Ordovician fauna were found in 
the roofing slate of Arvon, Buckingham County, Virginia, which 
has hitherto been classified as Huronian —Notes on£he Cambrian 
rocks of Virginia and the southern Appalachians, by Chas D 

Walcott tis shown that towards the close of middle Cambrian 
time, and during upper Cambrian time, there was a decided con- 
unental movement, resulting in the depression of the interior 
céntinental plateau, and that this Was accompanied by the for- 
mation of conglomerates of the older Cambrian rocks in the valley 
of the Sf. Lawrence, and by a great depo.ition of sediments of 
later Cambrian time m the southern Appalachian region — 
Synthesis of the minerals crocoit® and phoenicochroite, by C 

Ludeking, Ph D This was aptomplished by exposing for 
several months to the air a solution of lead chromate in caystic 
potash in a flat dish A mixture of the two kinds of crystals 
resulted, whith could be easily sorted by means of a pincette — 
A hint with respect to fhe origi of terraces in flaciated regions, 
by Ralph S Warr racing a resemblance between the flood 
terraces of the Colorado in Texas, and the glacial terraces of the 
Connecticut —Occurrence of a quartz boulder ın the Sharon coal 
of north eastern Ohio, by E’ Orton —A method of increasing 
the range of the capillary electromete1, by John Whitmor® An 
account of some e€periments performgd yn the Sloane Physical 
Laboratory of Yale College, with a view tow@ids improving the 
mercury and sulphuric acid electrometer as constfucted e id p- 
mann and Pratt Instead of having alternate bubbles of the two 
liquids, the surface of the mercury exposed to oxygen polarization 
was increased by blowing the tuhe into bulbs at the junction A 
series of bulbs was blown, spaced at equal inteffvajs along a 
capillary tube, the diameter of the bulbs 2eing two cgntimehts, 
that of the tube o 6 mm , then the tube was so bent, that the 
whole contained as many U shaped parts as thereeweyoecels 

One arm of each Ẹ was provided witha balb, which was gituated. 
at a distance of two-thuds the height of the U from the base 
The apparatus was filled by connecting*it with an aspirater, and 
drawing in sufficient mercury to half fill each, bulb, after which 
dilute sulphuric acad was added by the same mtans — Platirfum 
electrodes were used, and the variations ın the height of the 
mercury columns produced by the E M ¥ examined, were read 


1s limited by the E M.F required to produce continuous electo- 
lysis, but ıt was found that ıt could be considerably, increased by 
using a larger number of cells in series — It 1s possible to deter- 
mine with this electrometer the E M F of a cell correctly to 
0,001 of a volt 
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Chemical Society, June 16—Prof A Crum Brown, 
FRS, President, m the chair —The following papers were 
read — Contributions to an international system of nomen- 
clature The nomenclature of cycloids, by H Ef Armstrong 
An account was given of the proceedings at the recent Con- 
ference on Chemical Nomenclature at Geneva, and attention was 
directed to the significance of the chief resolutions A report of 
the conclusions arrived at by the Conference has already 
appeared in NArukE (this vol, p 56) —The production of 
pyridine derivatives from the lactone of triacetic acid, by 
N Col and W S Myers The product of the 
interaction of ammonia and triacetic lactone 1s most probably an 
ay-dihydroxy-a-picoline By the action of phosphorus 
oxychloride on this substance a compound possessing all the 
properties of a dichloropicoline ıs obtained, and on passing thts, 
together with hydrogen, over heated zinc-dust, a-picoline boiling 
at 128-129° 1s produced The melting points of the platmi- and 
auri-chloiides, obtained frem the synthetical alkaloid, agree with 
those given by the corresponding compounds prepared from: 
pure a-picoline which was made by heating pyridine methio- 
dide — The fermentation of arabinose by Baczllus etkaceticus, by 
P F Frankland and J MacGregor The products are 
qualitatively the same as were obtained 1n. the fermentations of 
glycerol by the same organism, consisting of ethyl alcohol, 
acetic acid, carbon dioxide, hydrogen, and traces of succinic 
acid, together with another acid which was not identified 
When the fermentation 1s conducted in aclosed space a notable 
proportion of formic acid also occurs among the products In 
this case the products aie formed approximately in the pro- 
portions—3C,H,O, 3C,H,O,, 4CH,O,, the formic acid as 
well as the carbon dioxide and hydrogen found beg all 
collected together as formic acid in this statement In the 
fermentations conducted in flasks plugged only with cotton 
wool, on the other hand, the alcohol and acetic acid were 
formed in the proportion 2C,H40, 3C,H,O, It appears, 
therefore, that in the fermentation of arabinose by Bacillus 
ethaceticus, the proportion of acetic acid to alcohol 1s greater 
than 1n that of dextrose, and still greater than in the cases of 
mannitol and glycerol, but less than in that of glyceric acid — 
Resolution of lactic acid into its optically active components, 
by T Purdie and J W Walker The authors have resolves 
ordinary inactive lactic agid into lævo- and dextro-lactic acid 
by taking advantage of the different solubilities of the strych- 
nine salts of these components Strychnine “Ievolactate 1s con- 
siderably less soluble ın water than the qextrolactate, although 
both salts may be crystallised By fractional crystallization of 
the mixed salts and subsequent removal of the strychnine from 
the crystals and mother liquor, by means of ammonia or bariunf 
hydrate, solutions were obtained which were respeetively 
dextro and levo-gyrate The dextrolactate yielded a zinc 
dextrolactate lfaving the same composition and solubility as 
zinc sarcolactate A well-defined déxtro zinc ammonium salt 
of the composition Zn NH, (CHO) 2H,O ha@ing the 
specific rotatory power [e] = €6 49 (approx ) was prepared ° 
The dextrogyrate salts yield a levogyrate acid, which, lhe 
sarcolactic acid, ives an oppositele active anhydride The 
qtantities of oppositely*active acids separated from each other 
bygmeans of the strychning salts possgssed qu amounts of 
optical activity | Ferment&tiorlactip acid 1s thus shown by 
analysis to consi&t of wo oppgsitely active isomeric acids, one 
of which ıs identical with,dextrogyrate sarcolacfi@acid, and the 


other with the levogyrd%e acid prepared, by Schardinger by th * è 


bacterial decomposition of cape sugar —A. new rfÉethod for 
determiurfing the number of NH, gioupsefh certam organic 
bases, by R Madola ad Ia Me Wawkıns e In &rd€r to 
ascertain the nungber of NH, groups pri ent"in cerlen organic 
bases the authors propose toSform the afoimides , ow analysis of 


these gubStancés, the number of amdog@n gro Which have e 


by means of a cathetometer Tht deflection pyoduced byea*|9been diazotized, can be determined For example, Daradiami 
standaid Clark cell was 3 20 mm The range of the instrument | deazobenaene (N He CsHa)N, was diazotized anf& converted into 
NO.s r87, voL. 46]* FOE, * ^w infe 
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tetrasoperbromide ın the usual way This latter substance, by 
the action of ammonia, yields lustrous silvery scales of the 
azoimide : 
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Themnalysıs of this substance proves without doubt that two 
amidogen groups were present in the original base —The 
existence of two acetaldoximes Second notice, by W R 

Dunstan and T S Dymond The authors have more fully m- 
vestigated the change undergone by acetaldoxime on heating 
(see NATURE, this vol, p 94) The pure crystals melt at 
46 5°, after heating at 100° for a few minutes the liquid does 
not begin to “crystallize until 13° On separating the crystals 
now formed, and cooling the liquid still more a further crop of 
crystals 1s obtained Each of these separations is found to 
melt at 465°  Acetaldoxime therefore exists ın two modifica- 
tions, one, the crystalline form melting at 46 5°, and the other, 
a liquid form which the authors find cannot be obtained in a 
pure state, as when it approaches purity it partially reverts to 
the modification melting at 46 5°-—The dissociation constants 
of organic acids, by J] Walker The author has measured the 
dissociation constants of a number of organic acics and ethereal 
salts —Note on the preparation of alkyl 10dides, by J Walker 

The author has devised a method for conveniently and rapidly 
preparing considerable quantities of methyl and ethyl 1odides 

The apparatus employed consists of a modified fat extraction 
appaiatus, by means of which the ione is dissolved by the 
condensed alcohol, and runs into a vessel contamung the 
phosphorus and alcohol The method gives a good yield, and 
may be applied to the preparation of higher 10dides —An ex- 
amination of the products obtamed by the dry distillation of 
bran with lime Preliminary communication, by W F 

Laycock ard F Klngemann On distilling a mixture of bran 
and quick-lime, a black oil, floating on an aqueous solution is 
obtained The aqueous solution smells of herring brine, con- 
tains much ammonia, and on boiling evolves inflammable gases 


The oil is evidently a complex mixture, and has not yet been l 


separated into its constituents —The atomic weight of 
palladium, by G H. Bailey and T Lamb —The action of sul- 
phuryl chloride on acetorthotolmdide and acetparatoluidide, by 
W. P Wynne 

Paris 


Academy of Sciences, July 18 —M  d'Abbadie in the 
chair —On a shght additive coriection which may have to be 
appled to the heights of water indicated by sea-gauges, when 
the swelling or chopping agitation of the sea reaches a great 
mtensity case of a choppy sea, by M J Boussinesq In this 
second case the correction 1s much smaller than in the dormer, 
amounting to not more than o I mm ın an extreme case — 
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latent heat of fusion 1s very large, being equal to that of water, 
viz , 80 cal —On the measurement of the dielectric constant, by 
M A Perot The further value obtafned for glass was 2 39, 
which, obtained by means of a glass pusm weighing 65 kg , 
agrees very well with that obtained from very rapid oscillatiens 
‘The value» obtained by these two methods, being unaffected by 
residual charges, are more reliable than thosé derived from the 
static, the attractipn, and the ballistic galvanémeter methods — 
On the principle of maximum work, by M H Le Chatelier 
An examination of the bearing of certan? thermodyngmic laws 
on Berthelot’s principle, showing that the contradiction between 
them ıs only apparent —On a basic nitrate of cglcium, by M A 
Werner —On the efflorescence of sulphate of copper and some 
other metallic sulphates, by MM H Baubigny ad E Pechard 
—On the decomposition of the basie nitrates by water, by MM 
G Rousseau and G Tite —On phosphopalladic combinations, 
by M E Fink —Qn the mechanical contrast between the 
radical cyanogen and the chloroid elements, by M G Hinrichs 
—'The influence of the substitution of the methyl group for one 
benzene hydrogen on the properties of orthotoluidine, by M A 
+ Rosenstieh! —On the instability of the carboxyl in the phenol 
acids, by M P Cazeneuve —On preserved ferruginous mineral 
waters, by M J. Riban —On a new leucomaine, by M A B 
Griffiths — Effects of sudden release on animals placfd in cofh- 
| pressed air, by M G Philippon It was found that although 


rabbits subjected to a pressure of six or eight atmospheres were 
unaffected if the pressure was gradually released, a sudden ex- 
pansion was followed by almost instantaneous death The 
cause of death appears to be the mechanical expansion, of the 
gas contained in the vessels, which, m the case of gradual 
release, 1s elimmated by the lungs in a few minutes —On the 
immediate reparation of losses of intra-osseous substances, with 
} the aid of aseptic bodies, by MM S Duplay and M Cazin — 
The coxal gland of the scorpion and its morphological relations 
to the excretory glands of the Crustacea, by M Paul Marchal 
—The avalanche of the Tétes-Rousses Catastrophe of St 
i Gervais-les-Baigs (Haute-Savoie), by M F A Forel —On 
certain forms of filling-up observed fn some lakes of the 
Pyrenees, by M Emule Belloc i 
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* GOAL-TAR GOLOURING-MATTERS 


Tabellarische Uebersicht gler kunstlchen organischen 
Farbstofe Von Gustav Schultz und Paul Julius R 
Gaertner’ s Verlagsbgtchhandlung, Hermann Heyfeldet 
(Berlin, 1891 ) 

R SCHULTZ is well known to “tar chemists” as 

the auther of “ Die Chemie des Steinkohlentheers,” 
the most exhaustive works on coal-tar products which 
has hitherto been written, and of which the first edition 
appeared in 1882, and the second, enlarg&d to two thick 
volumes, m 1887-1890 His colleague D: Juhus 1s 
the author of a useful httle work on the same subject 
published in 1887 The volume before us 1s a remarkable 
production from every point of view, and well worthy of 
the eeputatfon of the two authors who have collaborated 
in its production Although nothing more than a tabu- 
lated catalogue of coal-tai colouring-matters, as it pro- 
fesses to be, the work 1s in reality a complete index to the 
‘literature, of this rapidly growing branch of industry , 
complete, that 1s to say, to the date of its publication , but 
' development 1s taking place even now at such a pace that 
a single year has sufficed to render asupplementnecessary, 
and many of the most recently added colouring-matters 
wre not included in the lists The first edition of the 

* Tabellansche Uebersicht was published ip 1888 and 

3 contained 278 colouringfmatters , the present edition con- 
tains 392 colourmg-matters—a fact which speaks for 
itself with respect to the progress of chemical discovery 
in this direction The volume is dedicated to the late 

Prof von Hofmann, whose labours ın this field in the early 

days of the industry will rende: his name inseparable 

from that band of pioneers who were the first to penetrate 
inte the new regions opened up bythe discovery of mauve 

by Dr W H Perkin in 1856 
The vofume of tables under consideration has become 

indispensable to every chemist engaged ın the manufacture 

of, or in any way interested ya, the coal-tar colouring- 
matters To the general chemist it will bea matter ef 
wonder that grom three to four hundred distinct com- 
pounds, for the most part of lnown constit&tion, definite 
in charecter, 8ften beautiful ih crystalline form and ap- 

pearance, and, in short,-all well-characterised “chemical , 

individuals," should be twrned out of factories by 

hundredweights a tons for consumption in the tincterial 

industries * e 
The authors group the colourmg-matters ugder sweesfin 

headings ~—Nitro-derivatives, Azox¥-compounds, jydra- 

zones, Azo-compounds, Nitroso-compounds (quinont- 
oximes), Oxyketones, Diphenybmethane denvajives, Tr- 
phenyl methane derivatives Indophenols, Oxazifies and 

Thiazines, Azines, Artificial Indigo, Quinoline cofouring- 

matters, Acridine cflouring-matters, Thiobemzenfl derva? 

tives, and coloweng-matters of unknown constit®uon 

Thé tables are arranged in eight columns, the first eon- 

taining the commercial name of the colourgng-nfaster, the the 

second its scientifi@natne, the third its empirical formula, 
the fourth its constitutional formula, the fiu? its mode of 








the eighth its general properties and mode of applicatian. 
From this analysis ıt will be seen that the work 1s, as we 
have stated, a complete epitome of the eoal-tar colour 
industry Its value as a work of reference for tech- 
nélogists will be appreciated by all who may have 
occasion to consult it, oyr own experience has been that 
the many thousand ieferences to chemical literature, 
patents, and periodicals, are given with an accuracy that 
leaves nothing to be desired One special feature to 
which attention must be directed is that the compounds 
tabulated are or have been actual articles of gommerce 
If the colourmg-matter has been superseded, as must 
inevitably be the case with the progress of discovery, the 
authors announce the fact? by stating zzcht mehr im 
Handel Thus the reader 1s made acquainted with 
the actual state of the industry, and the student with 
these tables at hand will be prevented from becoming a 
prey to the snares of the compilers of examinational 
text-books, who aie only too frequently quite out of touch 
with the technology of their subject. Writers of this 
class are apt to set forth lists of compounds which are 
worthless to the manufacturer, and which are of value 
only to the examiner in Technology by enabling him at 
once to separate the sheep irom the goats among his 
candidates—to distinguish the students whose knowledge 
has been derived solely from books from those who are 
actually engaged in the factory 

One very forcible truth which is brought home on 
1unning the eye down the seventh column of the tables 
before us is the great preponderance of references to 
patents, chiefly German It is evident that the chemist 
who wishes to keep abreast af modern discovery can no 
longer afford to neglect the literature of the Patent Office. 
Many discoveries of the greatest scientific importance 
are buried in these specifications, and it is long before 
they find their way into the text-books This, so far as 
we are concerned, ıs much to be regretted, for, in the 
first place, the working chemist is already painfully over- 
burdened. with literature, and in the next place the state- 
ments in specifications require very judicious sifting 
before they can be admitted as part of scientific know- 
ledge The student who 1s not familiar with the coal-tar 
colou industry would be hopelessly entangled among the 
mazes of patent hterature were it nct for such practical 
guides as Drs Schultz and Julius, who have evidently 
used,the greatest judgment 1n giving their references 
other words, the patents quoted have reference to’ the 
production of eompounds which are, or were, manufac- 


| tured, and the reader who a their work may feel 


assured that the “ bqgus " “ fishing ” patent, which 
may be so innocently S vallod a the unwaty, will not 
be obtruded on hfs notice * 
So far as English technologists ave concerned sit 1s fo 
be fegretted that such $n qyerwhelming nfyority of 
German patents shave to be referred to This, of course, 
is only to be expectgd, when we consider the &xiraordmary 
activity which the Germans have displayed in the develop- * 
ment of tbe industry ofewhith the foundajions were laid 
in this country abgut thirty ox forty ears age  Bet*he 
technological student iq thereey place at*a disadyantage 
becalse Germgn patents afe not very geadily olsainable 


preparation, the sixth its date of «liscovery, the seventh, jeleis itife that all capital discevertes are also Patented in 


the name of the discoverer and ies refgrences, and 
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umportant chemical processes discovered and patented'on 
the Continent which are not filed in our Patent Office, 
and which*are so long in finding their way into the 
curent lteraftne that they are apt to be overlooked 
Chemists who have occasion to consult the admirable 
series of tables by Schultz and Julius cannot but look 
with admuration—even if tiÉed with envy—at the 
brilliant series of discoveries which Lave emanated from 
the laboratories of German universities, technical schools, 
and factories This is the fruit of technical education in 
the true sense , no system of cramming for an examina- 
tion, no nfethod of orthodox “ test-tubing,” not even the 
“recreative institute” line of technical training, which 1s 
so much in vogue at the pregent time, will enable us to 
recover our lost position in tnis oi in any other branch 
of chemical technology 
R MEIDOLA 





RAM BRAMHA SANYAL ON THE MANAGE- 
MENT OF ANIMALS IN CAPTIVITY 


A Handbook on the Management of Animals in Cap- 
iy zn Lower Bengal By Ram Bramha Sányál, 
Superintendent of the Zoological Garden, Calcutta 
(Calcutta, 1892 ) 


ONSIDERING the number of zoological gardens in 

/ Europe, and their long establishment, it 15 singular 
that 1t should have been left to the superintendent of a 
zoological garden at Calcutta, and to a native of India 
withal, to produce the first practical handbook on the 
management of animals in captivity The author, who, 
we believe, is a member of the “ Brahma Somaj,” and one 
of the very few natives of British India that have exhibited 
any taste for natuial history, has been for some years 
superintendent of the Zoological Gaiden at Calcutta, an 
excellent institution mainly kept up by the Government 
of Bengal, but under the control of a committee of the 
subscribers This committee, at the suggestion of Sir 
Steuart Bayley, the Lreutenant-Governor of Bengal, came 
to the conclusion that, afte: thirteen years’ experience of 
the management of animals, it might be possible to pro- 
duce a handbook on the subject which “ would be of 
interest to the gcientific world,” and at the same time “ of 
great use to nobles and other persons who, on a smaller 
scale, Keep a colle8tion of animals in captivity ” 
Such was the origin of the present volume, which has 


drawn up by a sub-committee appointed for the purpose 
and has been supervised by Mr C E ‘Buckland, CS, 
who yas at one time honorary secretary to the Calcutta 
Garden, and is now a,member of the Council of 
the, Zoological Society of London It ıs certainly 
a work of considefhble interest fn the first pjace 
1tehas fhe megt of giving us a complete classified list of 
all the mammals antl birde that have been kept alive m 
the Calcutta Garden * These, are, of course, mostly species 
of British &ndia—241 of the class, of mammals, and 402 
birds—ut there afe a good many exotic forms among the 
birds In theegecond placé larÉe numbers of notes on 
th® tfeatment of the animals i# healtk and in sickness, 
on theufiength of lige in captyitypeand Generally on,their 
habits #8 gpserved in'confinement are inttodueed, which, 
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are well worthy of study by those who are engaged in the 
custody of hving animals Itis evident that the author 
has kept a reBular journal,*and has recorded his *ex- 
periences very minutely Ina case ofa fight between a 
lioness and a tigerg which were by some accident allowed 
to pass into the same compartment of the Carnivora 
house, the tiger was completély victorious and killed the 
lioness The longest period during which a tiger has 
lived in the Calcutta Gardens 1s fourteen years It is 
curious that the Lesser Fruit-bat of Bengal (Cynopterus 
marginatus) “does not appear tépear captivity well” A 
neaily allied African species (C col/arzs) "has completely 
established itself in our Regeht’s Park Garden, and has 
bred abundantly for the last twenty years On January 
30, 1889, a young rhinoceros was born in the Calcutta 
Gardens, “the second recorded instance ” of this mammal 
having bred incaptivity Interesting details are given of 
this event The parents were a male Sumatran rhinoceros 
and a female of the northern form of the sgme spgcies, 
which has been separated as Rhenoceros lastotss — The 
highest bliss of these animals, as the Babu points out, 1s 
to “le undisturbed in a muddy hollow," besmeared with 
liquid dirt 

In 1886 the Calcutta Garden obtained fron? Dar-es- 
Salam, in Eastern Africa, a young hippopotamus, but it, 
did not live for more than eighteen months Probably 
its voyage from Zanzibar to Calcutta “in an ordinary box 
without water" materially affected its health, as the 
hippopotamus, if properly treated, does exceedingly welf 
In captivite ` 

The authorities of the Calcutta Garden have not» yet ° 
succeeded in keeping the pangolin alive for any lengthened 
period The same has been the case in our Zoological 
Gardens, where, although several examples of this Eden- 
tate have been received, not one has survived many weeks 
This 1s curious, as both the American ant-eater 
(Myzmecophaga) and the African ant-bear (Orycteropus) 
maintain excellent healfh in captivity It 15 suggested 
that the difficulty of obtaining a supply of their proper 
food —the zermztes—is the cause of this fatlure At the 
same time, when suppli&s of this insect have been placed 
within reach the Pangolinthas been “known to take no 
ndtice of them " We cannot therefore suppose that the true 
solution of this difficulty has yet been hit thon It may 
be stated that in a similar fnannereant-eateys kept 1n this 
country will not eat ants, but thoroughly enjoy raw meat 
when minced up small in a sausage machine 

The second part of the handbook contains a list of the 
birds exhibited in the Calcutta Garden, and correspond- 
ing observatiens upBn them, but naturally there is not 
so'Mffich toebe said on this branch of the subject * Among 
the m&ie interesting species of this order we notice the 
fhe large Laughing-thrush of the Himalayas (Garrulax 
leucologhus), the gold-fonted chloropsis ( Chorofss 
trarz/rquis), several sorts of drongo (Decrurzde), Gould’s 


guzel (Merula gould:), and the phgasant-tailed jacana 


(Bf trofhasihinus chirurgus), all birds which are rarely, if 
ever, seen ın European aviaries On the whole we must 
alldw that this volufne 1s a remarkable production, con- 
gderin§ thecmcumstances under which it has been pre- 
pared, and ghat its author deserves great credit for the 
pains bestowed on its composition, and for much valuable 


although in some cases of “an apparently trifling natufe, | informatien contained fn it E 
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In Starry Realms By Sir Robert S Ball, DSc, 
CLLD,FRS (Londor Isbister and Co, 1892) 


THIS 1s another striking example of Sir Robert Ball’s 
slilien popularizing the most fascinating of the sciences 
Thougf the same story has been toa large extent told by 
him before, there gre several new features which prevent 
the least suspicion of staleness The author 1s perhaps 
most interesting in lys homely illustrations of astrono- 
mical dinfensions Among these are the disc of the 
moon proJected on the map of Europe, and three lunar 
craters similarly comgfared with the map of England 
The history ofea falling star, as told by a particularly 
intelligent meteorite, 1s also worth special notice 
The two final chapters consist of * An Astronomei’s 
Thoughts about Krakatoa," and * Darwinism in its Re- 
lation to other Branches of Science" The former is a 
popular account of the Report of the Krakatoa Com- 
mittee of the Royal Society The moral of the last 
chapter 1s that the scientific method of Darwin is closely 
related to that employed in astronomy — * Astronomers 
werg the éist evolutionists they had sketched out a 
majestic scheme of evolution for the whole solar system, 
and now they are rejoiced to find that the great doctrine 
of Evolution has received an extension to the whole 
domain of organic life by the splendid genius of Darwin” 
' (p 349) e. We can confidently recommend the book to all 
classes of readers Those who are already familiar with 
» the subject will find much to delight them 





. LETTERS TO THE EDITOR. 
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[The Editor does not hold himself responsible for opinions ex 
pressed by fas corresgpndents Nether can®he undertake 
$ ato return, or to correspond with the writers of, rejected 
manuscripts intended for thts or any other pari of NATURE 
No notice is taken of anonymous communications ] 


Basset’s Physical Optics . 


I DESIRE to make a few remarks on Prof Schuster’s review 
of my treatise on physical optics 

The sentence in the preface to which he refers is not perhaps 
very happily arranged, and nught bg amended as follows — 

* I have a profound distrust of arguments based upon vague 
and obscure general reasoning instead of upon rigorous mathe- 
matical analysis” This, however, ıs a small matter, what I 
wished to protest against was, the practice which has crept into 
moie than one recent work, of slurging over an investigation by 
means of a page or two of genera talk, instead of writing out a 
careful mathematical demonstiation , or at any rate making a 
seriou» attempt to grapple with mathematical difficulties, and 
trying to arrive at a definite resyt é 

J fully admi, that when a subgect is in a state of growth it 
1s ofte impossible to dispense with hypothesis But whenever 
this 15 necessary, the hypothesis should be expressed 1n clear and 
definite language , the evidence and arguments for and against 
the hypothesis should be properly marshalled and discussed , 
tbe reader should plamly informed that the proposition 
which forms the basis of the 1nvestiga&on is g hypothesis and 
not an established fact, and that consequently futher reae@fch 
may show that the hypothesis musteeither be abandoned or 
modified When an investigation is conducted on thee lines 
all obscurity dnd vagueness will be avoided , for the reader Will 

be thereby enabled to clearly understand the exact nature of the 
assumptions which are made, and will be able to distriminate 
between those portions of the investigation which eonsist of 
hypothesis, and those which constitute results deduced frog 
hypothesis by the aid of mathematical analysis * * e% 

The dangerous character of arguments based upon Seneral 
reasoning is well illustrated by the theojy of the deformation of 
thin elastic plates and shell; When a thin shell is deformed by 
means of bodily forces, and stresses appliedetq its &dges, the 
effect produced is extension, change of curvature, and torsion , 
and it might be argued from this, that the’ potenfial energy due 
to deformation 1s a homogeneous ,quadratic* function of the 
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are specified But 1f the expressions for the pofential energy of 
a cylindrical or of a spherical shell be examined (Phil Trans 

1890, pp 443, 467), 1t will be found that they centain certain 
terms which involve the difer ential coefictent@of quantities by 
which extension 1s specified 

* With regard to the concluding portion of jhe review, I must 
point out that one of the difficulties with which the author of an 
advanced treatise is confromed 1s where to draw the hne Upon 
this subject there ıs necessarily room for a wide difference of 
opinion As my object was to write a book on physical optics, 
I considered that the reader might properly be expected to 
obtain his information respecting the various theories of the 
electromagnetic field, from the treatises and original memoirs on 
that subject, and for that reason I abstained fram discussing 
purely electromagnetic theories, further than was Necessary for 
the explanation of optical phenomena A B Basser 


July 25 





Causes of the Deformation of the Earth's Crust 


i 
| 
THE communication from E Reyer ın NATURE of July 7 
(p 224) ‘On the Causes of the Deformation of the Earth's 
Crust” is interesting from several points of view It is an 
indication that the theory which looks upon mountain ranges as 
the effects of the earth’s contraction does not satisfy the condi- 
tions of the geo'ogist 

It ıs welcome to me individually as ın the main accepting the 
principles of which I happen to be the exponent, and have sys- 
tematized ın the ‘‘ Origin *jf Mountain Ranges," published in 
1886 It 1s, however, the addition to this theory explaining 
the folding of strata by what Mr Reyer aptly calls ** gliding” 
that calls for examination It ıs shown very clearly by experi- 
ment and otherwise that under certain. conditions strata, when 
they reach a certain degree of inclination. on the flanks of a 
mountain chain during elevation, must glide downwards by 
gravitation and produce folds and disturbances towards the low- 
lands We have only to consider the effects of land-slides 
such as occur in the chalk districts in the south of England, and 
their effects on the shore deposits, to admit the truth of this 
This aspect of the problem, though always present, has grown 
on me since my work was published, and I have little doubt 
that the ‘‘foot-hills” usually formed of the newer strata which 
flank most great mountain ranges are to a considerable extent 
due to gravitation and **gliding ” I may point to the foot-hills 
of the Canadian Rockies and of the Himalayas as illustrations 
The cases of folded lymg upon undisturbed strata mentioned by 
Reyer are, as he clearly shows, explanatory on this view, but 
not hy general contraction 

There are no doubt other effects traceable to the gravitation of 
| masses of the earth s crust during elevation such as the lateral 
| spreading of the plastic cores of mountain ranges in fan-like 
form, and the consequent shouldering of the strata on either 
side intensifying the effects of the folding of the strata by thermal 
expansion, as explained in the ** Origin of Mquntain Ranges ” 
| I cannot, however, follow Mr Reyer ifhe considers ** gliding ” 
| an explanation of all folding I am newt sare that this is his 
meaning, though the last paragraph would seem to bear such an 
interpretation It seems obvious to me, to mention only one of 
numgrous examples, viz, the folds of Jurassic strata caught up 
1n the gneiss of the Central Alps, as shown in Heim’s seftion, 
reproduced in £'Prestwich's Geology,” and in plate xiv, 
** Onga of Mountain Ranges ” 
While looking upon “ gliding” 
of folding, I welcome Mẹ Reyer’s 
of the important problem of the &uses of the deformation of the 
earth’s crust It is evidence that geologists and physicgsts argnow 
allowing their minds to plgy freely round®he subject of the orogenic 
changes of the earth’s crust, and of the growth, of eae dae 
coneeptions on the geologicaf evolution qf our plan 

Park Corner, Bjundgllsands, 
| July 11 . 
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SOME years ago@in tryg fof a Singpler, denfonstrdtion of 
this theorem I werhedggut he followyng Its ex®eme sim- 
phetty suggesteq that 1t could scarcely*be original, ly: as some 
yearsehave e:apsed, and as none ef my fnéhds ha 
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where, I send itéo you as possibly of interest to some and per- 
hap? of use where practical geometry is being taught — Ít 1s 
evident that the two larger squares are equal, the side of each 
being equal to thasum of the sides AB, AC of the triangle ABC 
It ıs also clear that the four triangles marked ‘‘a” are equal to 





Again, the four triangles marked “ò” are equal 


n 


one another 
to one another, and to the four triangles marked **a 

Hence taking four times the triangle “a " from one of the 
large squares and four times triangle ** 2" from the other, there 
remain 1n the one case the square on BC, and in the other case 
the squares on AB and AC, and these remainders are equal 
"Therefore the square on the hypothenuse 1s equal to the sum of 
the squares on the other two sides 

A J BICKERTON 
Canterbury College, New Zealand University, 
June 15 


[The principle of the above solution is not new A proof, by 
dissection, depending on it 1s given m several text-books The 
novelty of ıt consists ın the position of the squares by means of 
which the truth of the property 1s seen in one figure | 





Musical Sand Lava in the Bournemouth Drift 

IN reference to the note in NATURE (July 21) respecting musical 
sand in Austraha, permit me to say that the subject has long 
since received attention there I am away from references at 
present, but I shguld think it must be ove: two years since 
Mr Sidney Ollff kindly sent me samples from Botany Bay 
The samples sent were enclosed ın small canvas bags, and, 
though thére was probably not more than half an-ounce of 
gach, they were very musical on reaching me For puiity and 
musical effect, the Botany Bay samples were more like the Yigg 
sand than any other kinds I had previously examined 

During the last five years I have been collegting the various 
kinds of rock found in the Bournemouth high-level gravels (Cod- 
rington), A section has lately been exposed at the head of 
ine Here a bed of angulg, and sub angular flint 
gravel 5 ft (irying) in thicknés rests on the Bagshots, and 1s 
covered bye sand, humus, and peat At the base of the gravel 
bed I disinterred (on thë 17th inst ) a $mall prece of vesicular 
lava, muéh decomposed in places, but retaining more than suffi- 
cient of its ofiginal strueture for puliposes of identification e 

The specimen will bs sliced for the migroscope, in the 


. meantime I draw attention toit because it 1s, to my knowledge, 


the first specimen of vesicular lava tlegt has been found in these 
gravels . ECIL CARUS-WILSON 

Oxford? July 22 e o 
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The Flor and Egua of Bfgmley 


THE Eremley Natufalists! Softety fave recently appointed a 
Special Conffnittee fo draw yp lists of the flóra afid (ena of 
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the Bromley Unon District 
parishes of Beckenham, Bromley, Chelsfield, Chyslehurst, Cud- 
ham, Down, Farnborough, Foots Cray, Hayes, Keston, Knock- 
holt, Mottingham, North Cray, Orpifigton, St Mary Cray, St 
Paul’s Cray, and West Wickham 

Iam desired to ask you to allow me to state that the Special 
Committee will be glad to receive fromSyour readers arf infor- 
mation which “in their opinion might be of Service to the Com- 
mittee FRENCH 
Hon Sec Special Committee 
99, Widmore-road, Bromley, Kent, J@ly 27 H 
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THE BRITISH ASSOCIA TION 


EDINBURGH 


AN Edinburg® meeting of the British Association 
seems almost a home meeting At every turn we are 
reminded of some of those who bore their part in found- 
ing and building up the Parhament of Science Sir 
David Brewster meets us in the University quadrangle 
The chair now set apart forthe President of Section A 
was occupied for many years by James Davad Forges, 
while for one brief year Natural History in Edinburgh 
was identified with Edward Forbes, to whom the Asso- 
ciation owes, among many greater things, the evolution of 
the Red Lion Viewed through the vista of years, the 1n- 
tellectual hfe of Edinburgh seems to have beenemarked 
by the combination of the love of science and letters 
with the full enjoyment of social intercourse, and we have 
before us such evidence of the persistence of this trait as 
bodes well for the success of the meeting 

The reception rooms ate in keeping with the dignity 
of the Association, and afford every facility for the trans- 
action of business The programme of local arrange- 
ments which has been put in tke hands‘of members 
indicates ample variety of occupation for hours of leisufe 
This pamphlet ıs of convenient size and easy of 1efer- 
ence In one point of detail it 1s worthy of remark, 
its maps donot requue to be unfolded, these are two, 
one showing clearly, although on a small scale, Edinburgh 
and its suburbs, and the other giving, on a large scale, 
the part of the city which will be most frequently 
traversed by visitors fhe Excursion Handbook has 
evidently been compiled with much care, and it will 
prove an interesting and artistic souvenir of the 
meeting 

Sir Archibald Geikie, the President of the Association, 
was President of the Geológical section at the 1871 Edin- 
busgh meeting His address, suggested by the centenary 
of Hutton's “ Theory of the Earth,” deals with a subject 
in which Scotjish geologists have ever beef well to the 
front The last decade of geflogicalgvork in Scotland has 
done much to unlock the secrets of rock sfructure, and 
there could be no more fit exponent of the results than 
the president . 

In«he section programmes we hear promise of many 
welcome papers and several importagt discussions , in 
Seguon A, omm Monflay, the question of a National 
Phgsical Laboratory will be dealt with , while Tuesday 
will be«levoted to a di8cussion on electrical units, in this 
Pref von Helmholtz 1s expected to take part, Section B 


and D will consider bactewology, with special reference _ 


to Brewsng , Section D, “ Fisheries”, Section F, “ Old 
Age Pensions” In Section C, the feature of the meeting 
1g likely to be the review of recent work ın the geology of 
Scoffatid,"and*the presence of a considerable number of 
foreigh geologists 1s sure to lead toeinteresting dis- 
cussons The Prinoe of Monaco will give in Section* E. 
the resujt¢ of his observations oy ocean currents Sec- 
ti&n G will thts*year devote some ajteng1on to the subject 
on which thege 1s much difference of opinion, the educa- 


tion of engineexs 
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S INAUGURAL ADDRES nv SIR ARCHIBALD GEIKIE, LL D, 
DSc, For SEC R S, FRSE, FGS, DIRECTOR- 
GENERAL OF THE GEOLOGICAL SURVEY OF THE UNITED 
KINGDOM, PRESIDENT ° . 


In its beneficent progress through these islands the British 
Ass@ciation for the Adyancement of Science now for the fourth 
time réterves a welgome in this ancient capital | Once again, 
under the shadow Qf these e antique towers, crowded memories 
of a romantic past fill our thoughts The stormy annals of 
Scotland seem to move in procession before our eyes as we walk 
these streats, whose names and traditions have been made 
familiar to the civilized world by the genius of literature At 
every turn too, we aregeminded, by the monuments which a 
grateful city hag erecte@, that for many generations the pursuits 
which we are now assembled to foster have had here their con- 
gemal home Literature, Philosophy, science, have each in 
turn been guided by the influence of the great masters who have 
lived here, and whose renown is the brightest gem in the 
chaplet around the brow of this ** Queen of the North ” 
Lingermg for a moment over these local associations, we 

shall find a peculiar appropriateness 1n the tıme of this renewed 
visit of the Association to Edinburgh A hundred years ago a 
remarkable group of men was discussing here the great problem 
of the history of the earth James Hutton, after many years of 
tra@el and reflection, had communicated to the Royal Society of 
this city, in the year 1785, the first outlines of his famous 
“Theory of the Earth” Among those with whom he took 
counsel in the elaboration of his doctrines were Black, the 
illustrious discoverer of “fixed air” and *' latent heat " , Clerk, 
the sagagious inventor of the system of breaking the enemy's 
ime m naval tactics , Hall, whose fertile mgenuity devised the 
first system of experiments in illustration. of the structure and 
ongin of rocks, and Playfair, through whose sympathetic 
enthusiasm and literary skill Hutton's views came ultimately to 
be understood and appreciated by the world at large With 
these friends, so well able to comprehend and criticize his efforts 
to pierce the veil that shrouded the history of this globe, he 
paced the streets amid which we are now gathéted together, 
wyth them he sought the‘trags and ravines around us, wherein 
Nature has laid open so many impressive records of her past , 
with them he sallied forth on those memorable expeditions to 
distant parts of Scotland, whence he returned laden with trea- 
sures from a field of observation which, though now so famihar, 
was then almost untiodden The centenary of Hutton’s 
‘* Theory of the Earth" is an event im the annals of science 
which seems most fittingly celebrated by a meeting of the 
British Association in Edinburgh 

*In choosing fiom among the dhany subjects which might 
properly engage your attention on the present occasion, I have 
thought that it would not be inappropriate nor uninteresting 
to consider the more salient features of that ‘‘ Theory,” 
and to mark how much in certairf departments of inquiry has 
sprung from the fruitful teaglfing of its author and his 
associates P 


It was a f@adamental doctrine of Hutton and his school that 
this globe has not always won the aspect which it bears at 
present , thateon the c@ntrary, froofs may everywhere be culled 
that the land which we now see has been formed out of the 
wreck of an older land Among these proofs the most obvious 
are supplied by some of the more familiar kinds of rock, which 
teach us that, though they are now portions of the dry land, 
they were originallyssheets of gravel, sand, and mud, which had 
been worn from the face of long-vanifhed costinents, and after 
being spread out over the floor of the sea, wege con ted 
into compact stone, and were finally Broken up and raped once 
more to form pait of the dry land This cycle of change in- 
volved two great systems of natural processes On theone hand, 
men were taught that by' the “action of runnm« water the 
materials of the solid land are in a state of continual'decay and 
transport to the ocean On the other hand, the océan-floor is 
liable from time to tme to be upheaved by some stupendqus w- 
teinal force akin to that which gives rise to the volcano‘and the 
earthquake — Hufton further perceived that, not only Mad the 
consolidated materials been disruptedeand elevated, by that 
masses of molten rock had, been thrust upward among them, and 
had cooled and crygtalljzed ın large bodies of'gwanite and other 
eruptive rocks which form so prominent a feature on the earth’s 
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ifsought in the changes now in progiess on the earth’s surface 
an explanation of those which occurred in older times ,Its 
founder refused to invent causes or modes of operation, for those 
with which he was familiar seemed to him adequate to solve 
the problems with which he attempted to deal Nowhere was 
the profoundness of his insight. more astonishing than in the 
Gear, definite way in which he proclaimed and reiterated his 
doctrine, that every part of the surface of the continents, from 
mountain-top to sea-shore,%s continually undergoing decay,*and 
1s thus slowly travelling to the sea He saw that no sooner will 
the sea-floor be elevated into new land than it must necessarily 
become a prey to this universal and unceasing degradation He 
perceived that, as the transport of disintegrated material 1s car- 
ried on chiefly by running water, rivers must slowly dig out for 
themselves the channels in which they flow, and thus that a 
system of valleys, radiating from the water-parting of a country, 
must necessarily result from the descent of the streams from the 
mountain crests to the sea He discerned that this ceaseless 
and widespread decay would eventually lead to the entire demo- 
lition of the dry land, but he contended that from time to time 
this catastrophe 1s prevented by the operation of the underground 
forces, whereby new continents are upheaved from the bed of 
the ocean And thus in his system a due proportion is maim- 
tained between land and water, and the condition of the earth 
as a habitable globe 1s preserved 
A theory of the earth so simple in outline, so bold in concep- 
tion, so full of suggestion, and. resting on so broad a base of 
observation and reflection, ought, we might think, to have 
commanded at once the attention of men of science, even 1f it 
did not immediately awak€n the interest of the outside world , 
but, as Playfair sorrowfully admitted, it attracted notice only 
very slowly, and several years elapsed before any one showed 
himself publicly concerned about it, either as an enemy or a 
friend Some of its earliest critics assailed it for what they as- 
serted to be its irrehgious tendency—an accusation which Hutton 
repudiated with much warmth The sneer levelled py Cowper 
a few years earher at all inquiries into the history of the universe 
was perfectly natural and intelligible from that poet’s point of 
view There was then a widespread belief that this world came 
into existence some six thousand years ago, and that any attempt 
gieatly to increase that antiquity was meant as a blow to the 
authority of Holy Writ So far, however, from aiming at the 
overthrow of orthodox behefs, Hutton evidently regarded his 
** Theory” as an important contribution m aid of natural reh- 
gon He dwelt with unfeigned pleasure on the multitude of 
proofs which he was able to accumulate of an orderly design in 
the operations of nature, decay and renovation being so nicely 
balanced as to maintain the habitable condition of the planet, 
but as he refused to admit the predominance of violent action 
m terrestrial changes, and on the contrary contended for the 
efficacy of the quiet, continuous processes which we can even 
now see at work around us, he was constrained to require an 
unlimited duration of past time for the production of those 
revolutions of which hee perceived such clear and abundant 
proofs in the crust of the earth The genergl public, howevei, 
failed to comprehend that the doctrine of the high antiquity of 
the globe was not inconsistent with the compara‘iyely recent 
appearance of man—a distinction which seems so obwious now 
Hutton died in 1797, beloved and regretted by the cucle of 
friands who kad learnt to appreciate his estimable character and 
to admire his genius, but with httle recognition from the*world 
at large Men,knew not then that a great master had passed 
away from their midst, who had laid lyoad and deep the founda- 
tions of a new science, that his name would become a house- 


hold word ın after genegations, and that pilgrims wolfld come i 


from distant lands to visit the Scenes from which he drew his 
inspiration . e e 
Many years might haye elapsed beffre Hutton’s teaching met 
with wide acceptance, had its recognition. depended'solely on 
the writings of the philosgpherhimselé For, d&pite his firm 
grasp of general,pringiples and his Qmastery of the munutest 
details, he had acquired a literary style which, ıt must be ad- 
mitted, was singulawy unattractive Fortunately for his fame, as 


well as for the cause of science, his devoted fiend and disciple? ° 


Playfair, at once set himsajf to draw up an expgsition & Hutton’s 
views fter five years of labour on ths @ask there appgared 
the classic ‘‘ Illusfations @f thé Huttogian, Th@ry,”"a work 


which for luminc&is traiment And grageful diction®tands still 


surface " wighout agivalgn English geological literature — "Shough pro- 
It was a special characteristic of tkis philosophical system thate| Jessiage merely to set forth həs friend$ doctrifles, Playfair’s 
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tregtise was iff many respects an original contribution to 
science of the highest value It placed for the first time in the 
clearest lightthe whole philosophy of Hutton regarding the his- 
tory of the eartheand enforced ıt with a wealth of reasoning and 
copiousness of illustration which obtained for it a wide apprecta- 
tion From long converse with Hutton, and from profound 
reflection himself, Playfair gained such a comprehension of the 
whéle subject that, discarding theenon essential parts of his 
master’s teaching, he was able to give so lucid and accurate an 
exposition of the general scheme of Nature’s operations on the 
surface of the globe, that with only slight corrections and expan- 
sions his treatise may serve as a text-book to-day In some | 
respects, indeed, his volume was long in advance of its time 
Only, for example, within the present generation has the truth 
of his teachifig 1n regard to the origin of valleys been generally 
admitted 

Various causes contributed to retard the progress of the Hut- 
toman doctrines Especially pétent was the influence of the | 
teaching of Werner, who, though he perceived that a definite 
order ot sequence could be recognized among the materials of 
the earth's crust, had formed singularly narrow conceptions of 
the great processes whereby that crust has been built up His 
enthusiasm, however, fired his disciples with the zeal of 
proselytes, and they spread themselves over Europe to preach 
everywhere the artificial system which they had learnt in Saxony 
By a curious fate Edinburgh became one of the great head- 
quarters of Wernerism The friends and followers of Hutton 
found themselves attacked in their own city by zealots who, 
proud of superior mineralogical acquarements, turned their most 
cherished ideas upside down and assailed them in the uncouth 
Jargon of Freiberg, Inasmuch as subterranean heat had been 
invoked by Hutton as a force largely instrumental ın consol- 
dating and upheaving the ancient sediments that now form so 
great a part of the dry land, his followers were nicknamed 
Plutonists On the other hand, as the agency of water was 
almost alone admitted by Wernei, who believed the rocks of the 
earth's crust to have been chiefly chemical precipitates from a 
primeval universal ocean, those who adopted his views received 
the equally descriptive name of Neptunists The battle of 
these two contending schools raged fiercely here for some years, 
and though mainly from the youth, zeal, and energy of Jameson, 
and the influence which his position as Professor in the Univer- 
sity gave him, the Wernerian doctiines continued to hold their 
place, they were eventually abandoned even by Jameson him- 
self, and the debt due to the memory of Hutton and Playfair 
was tardily acknowledged 

The pursuits and the quarrels of philosophers have 
from early times been a favourite subject of merriment 
to the outside world Such a fend as that between the 
Plutonists and Neptunists would be sure to furnish abun 
dant matter for the gratification of this propensity’ Turn 
ing over the pages of Kay's ‘‘ Portraits,” where so much 
that was distinctive of Edinburgh’s sogiety a hundred years ago 
is embalmed, we find Hutton’s personal peculiarities and pui- 
suits touched off in good-humoured caricature In one plate he 
stands with arms foldegl and hammer ın hand, meditating on the 
face of a cliff, from which rocky prominences in shape of human 
faces, perhaps grotesque likenesses of his scientific opponents, 
‘grin athim In another engraving he sits ın conclave with his 
trend Black, possibly arranging for that famous banquet of 
garden-snails which the two worthies had persuaded themselves 
to look upon as a strangely neglected form òf human food 
More than a generation later, when the Huttonists and Werner- 
ists wer at the height of their antagonism, the humorous side of 
the controvetsy did not escape the notice of the author of 
** Waverley,” who, you will remember, when he makes Meg 
Dods recount the variows kinds of wise folk brought by Lady 
Pepelope Pennfeather from Edinbugh to St Ronan’s Wtii, 
does not forfet t$ incluge those whg ‘rın uphill and down gale, 
knapping the chucky-stanes to pieces wr hammers, like sae 
mony road-makers run daft, to sge how the warld was made ” 

Anfong the names of the friends and follqwers of Hutton there 





* %s one which on this gccasion deserv& to be held in especial 


honour, fiat of Sir James Hallgof Runglass Having accom 
panjed Hutton ufsome of his excursions, and having& discussed 
with hfn thetproblemspresented bye the rociss of Scotland, Hall 
was famijer with the views of las masiqr, ang was able to sup- 
ply him wéh fresh illustrations of them from different parts of 


the country é Gifted With remgrkable onginalit} andhngegutty, e 
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he soon peyeived that some of the questions involved in t 
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theory of the eafth could probably be solved by direct physical 
experiment. Hutton, however, mistrusted any attempt ‘‘to 
judge of the greateoperations of Nature by merely kindhng a fire 
and looking into the bottom of a little crucible ” & Out of defer- 
ence to this prejudice Hall delayed to carry out his intention 
during Hutton’s lifeurfe. But afterwardg he instituted a remark- 
able series of gesearches which are memorable in the hfstory of 
science as the first methodical engleavom „to test the value of 
geological speculation by an appeal to actual experiment The 
Neptunists, 1n ridiculing the. Huttonian doctrine that basalt and 
similar rocks had once been molten, Ssserted that, had such 
been their origin, these masses would now be found in the 
condition of glass or slag Hall, howgver, t&umphantly vindi- 
cated his friend's view by proving tha basalt could be fused, 
and thereafter by slow cooling could be made tÓ resume a stony 
texture Again, Hutton had assétted that under the vast pres- 
sures which must be effective deep within the earth’s crust, 
chemical reactions*must be powerfully influenced, and that under 
such conditions even limestone may conceivably be melted with- 
out losing its carbonic acid Various specious arguments have 
been adduced against this proposition, but by an ingeniously de- 
vised series of experiments, Hall succeeded in converting lime- 
stone under great pressure into a kind of marble, and even fused 
it, and found «hat ıt then acted vigorously on gther rocks 
These admirable researches. which laid the foundatiorf of 
experimental geology, constitute not the least memorable of the 
services rendered by the Huttonian school to the progress of 
science 

Clear as was the insight and sagacious the inferences of these 
great masters in regard to the history of the globe, ther vision 
was necessarily limited. by the. comparatively narrow range of 
ascertained fact which up to their time had been established 
They taught men to recognize that the present world 1s built of 
the ruins of an earlier one, and they explamed with admirable 
perspicacity the operation of the processes whereby the de- , 
gradation and renovation of land are brought about But they X 
never dreamed that a long and orderly senes of such successive 
destructions hd renewals had taken place, and had left their 
records in the crust of the earth They never imagined that 
from these records ıt would be possible to establish a deter- 
minate chionology that could be read everywhere, and applied 
to the elucidation of the remotest quarter of the globe It was 
by the memorable observations and geneializations of William 
Smith that this vast extension of our knowledge of the past 
history of the earth become possible While the Scottish 
philosophers were building up their theory here, Smith was 
quietly ascertainmg by extended jouineys that the stratified 
rocks of the West of Englafid occur in a definite sequence, afid 
that each well-marked group of them can be discriminated from 
the others and identified across the country by means Bf its en- 
closed organic remains Its nearly a hundred years since he 
made known his views, so tat by a curious coincidence we may 
fitly celebrate on this occasiof he centenary of Wiliam Smith 
as well as that of James Hutton. No single discovery has ever 
had a more momentous and far-reaching influence on the pro- 
gress of a science than that law of organic sudtession which 
Smith established At first terved gerely to deternune the 
order of the stratified rocks of England But ıt oon preved to 
possess a world-wide value, for it was found to furnish the key 
to the structure of the whole stratified crust of the earth It 
showed that within that crust le the chronicles of a long history 
of plant and animal life upon this planet, 1t supplied the means 
of arranging the material for this history uf true chronological 
seqegse, and it thus opened out a magnificent vista through a 
vast series of &ges, each marked by its own distinctive types of 
organic Ufe, which, in proportion to their antiquity, departed 
mete and more from the aspect of the living worlde 

Thus a hundred years ago, by the brilliant theory of Hutton 
and the faufful generalization of Smith, the study of the earth 
reteRed im our country the impetus which has given birth to 
the modern science of geology 

OT seviéw the marvellous progress whitch this science has 
made during the first century of its existence would require not 
one but many hours for adequate treatment The march of dis 
cover} has advanced along a multitude of different paths, and 
the domats of Nature which have ‘been included within the 

e . 
growing territories of human knowledge lave been many and 
ample Nevestheless, there are certain departments of investi- 
gation to which we may profitably restrict our attention on the 
p*esent occasion, and wherein we may see how,the leading 
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principles that were proclaimed in this city a hundred years ago 
have germinated and borne fruit all over the world 

From the earhest pme? the natural features of the earth's 
surface bave arrested the attention of mankind The rugged 
mountain, the cleft ravine, the scarped cliff, the solitary 
bouldef have stimulatdl curiosity and prompted many a specu- 
lation as to their orfgin The shells embedded ‘by milhons in 
the solid rocks of “hills far removed from the sea have still 
further pressed home these ‘obstinate questiohings ” But for 
many longgentunes thë advance of inquiry into such matters 
was arrested by the paramount influence of orthodox theology 
It was not merelythat the Church opposed itself to the simple 
and obvious interpretatign of these natural phenomena Soim- 
plicit had faith become ın the accepted views of the earth’s age 
and of the history of cieatiow, that even laymen of mtelligence 
and learning set themselves unbidden and in perfect good faith 
to explain away the difficulties which Natgre so persistently 
raised up, and to reconcile her teachings with those of the 
theologians Jn the various theories thus orimating, the 
amount of knowledge of natural law usuallv stood m inverse ratio 
to the share played in them by an uncontrolled imagination The 
speculations, for example, of Burnet, Whiston, Whitehurst, and 
others 1n this country, cannot be read now withqut a smile In 
no ense wêre they scientific researches , they can only be looked 
upon as exercitations of learned ignorance Springing 
mainly out of a laudable desire to promote what was believed 
to he the cau-e of true religion, they helped to retard inquiry, 
and exercised in that respect a baneful influence on intellectual 
progresse 

It is the special glory of the Edinburgh school of geology to 
have cast aside all this fanciful tr.üing Hutton boldly pro- 
claimed that it was no part of his philosophy to account for the 
beginning of things — His concern lay only with the evidence 
furnished by the earth itself as to its origin. Wath the intuition 
of true genius he eaily perceived that the only solid basis from | 
which to explore what has taken place in byegone time ıs a 
knowledge of what ıs taking place to-day Hethus founded ' 
lus system upon a carefuPstudv of the processes whereby geolo- | 
gical changes are now brought about He felt assured that | 
Nature must be consistent and uniform in her working, and | 
that only in proportion as her operations at the present time are | 
watched and understood will the ancient history ,of the earth 


become intelligible Thus, in his hands, the investigation. of 
the Present became the hey to the inteipretation of the Past 
The e-tablishment of this great truth. was the first step towards 
the inauguration of a true science of the earth The doctrine of 
tle uniformity of causation 1n. Nature became the fruitful prin- 
ciple on which the structure of modern geology could be 
built upe 

Fresh life was now breathed mto the study of the earth A 
new spirit seemed to animate the advance along every pathway 
ofinqury Facts that had long been familiar came to possess a 
wider and deeper meaning when their connection with each 
other was recpgnized as parts of one great harmonious system of 
continuousclnge In no department of Nature, for example, 
was this broader vision more remarkably displ&yed than in that 
wheregn the cAculation*of wate*between land and sea plays the 
most conspicuous pait From the earliest times men had 
watched the coming of clouds, the fall of rain, the flow of rivers, 
and had recognized that on tlfis nicely adjusted machinery the 
beauty and fertility of the 1and depend But they nowelearnt 
that this beauty afi fertility 1nwolve.a continual decay of the 
terrestrial surface , that the soil 1s a measure @f this decay, gnd 
would ecease to afford us maintenance were it eot confffraally 
removed and renewed, that thiouglfthe ceaseless tragsport of 
soil by riversto the sea the face of the land 1s slowly lowereg 1n 


rials thus borne outwards tó the floor of the oceaneare not lost, 
but accumulate there to form rocks, which in the end well be 
upraised into new lands Decay and renovation, m well- 
balanced proportion, were thus shown to be, theesystep en 
which the existence of the earth as a habitable globe hig been 
established It was impossible to conceive that the economy of 
the planet could be maintained on awy other basis Wethout , 
the cırculat'on of water the life of plants and animafsqwould be | 
1mpossible, and witk that circulation the decay ef the surfaceof | 
the land and the renovation of its disintegrategl materials are 
necessarily involved * 7 
As itis now so must it have beef in past time 


Hutton and e| 


demonstrations that the same processes which are at work to-day 
have been in operation from a remote antiquity By thus 
placing their theory on a basis of actual observatidn, and provi- 
ding in the study of existing operations a guidf to the interpre- 
tation of those in past times they rescued the investigation of 
the history of the earth from the speculations of theologians and 
cosmologists, and established a place for ıt among the recog- 
nized inductive sciences fo the guiding influence of their 
philosophical system the prodigious strides made by modern 
geology are in large measure to be attributed And here in 
their own city, after the lapse of a hundred years, let us offer 
to their memory the giateful homage of all who have profited by 
their labours 

But while we recognize w.th admiration. the fargeaching in- 
fluence of the doctrine of uniformity of causation in. the investi- 
gation of the history of the earth, we must upon reflection admit 
that the doctrine has been pyshed to an extreme perhaps not 
contemplated hy its original founders To take the existing 
conditions of Nature as a platform of actual knowledge fiom 
which to start in an 1nquiry into former conditions was logical 
and prudent Obviously, however, human experience, in the 
few centuries during which attention has been turned to such 
subjects, has been too brief to warrant any dogmatic assumption 
that the various natural processes must have been carried on 1n 
the past with the same energy and at the same tate as they are 
carried on now. Variations in energy might have been legi- 
timately conceded as possible, though not to be allowed without 
reasonable proof in their favour It was right to refuse to admit 
the operation of speculatife causes of change when the pheno- 
mena were capable of natural and adequate explanation by 
reference to causes that can be watched and investigated But 
it was an error to take for granted that no other kind of process 
or influence, nor any variation im the rate of activity save those 
of which man has had actual cognizance, has played a part in 
the terrestrial economy The uniformitarian writers laid them- 
selves open to the charge of maintaining a kind of perpetual 
motion 1n the machinery of Nature ‘They could find in the 
records of the earth’s history no evidence of a beginning, no 
prospect ofanend Theysaw that many successive renovations 
and destructions had been effected on the earth’s surface, and 
that this long line of vicissitudes formed a series of which the 
earliest were lost in antiquity, while the latest were still ın pro- 
gress towards an appatently illimitable future 

The discoveries of Wiliam Smith, had they been adequately 
understood, would have been seen to offer a corrective to this 
rigidly uniformitarian conception, for they revealed that the 
crust of the earth contains the long record of an unmistakable 
ordei of progression ın organic types They proved that plants 
and animals have varied widely in successive periods of the 
earth's hystory, the present condition of organic life being only 
the latest phase of a long preceding series, each stage of which 
recedes further from the existing aspect of things as we trace it 
backward into the past* And though no relic had yet been 
found, or indeed was ever likely to be found, of the first living 
things that appeared upon the earth's surface, the manifest 
simplification of typesin the older formatmns pointed uresistibly 
to some beginning from which the long procession had taken its 
start If then it could thus be demonstrated that there had been 
upom the globe an orderly march of living forms from the lowhesf 
grades ın early times to man himself to day, and thus that fn one 
department of her domain, eatending through the greater portion 
of the records of the earth's history, Nagire had not been uniform 
but had followed a vast and noble plan of evolution, P it 
might have been expected that those who discovered aid made 
known this plan would seek to afcertain whether s@me analogous 
physical progressien from a definite beginning mightenot be dis- 
cesntble in the framewoxk of the globfitself 

But the early masters of the science laboured under two ggeat 
dis@dvantages In the firstflacg, they sound the Sldest records 
of the earth's history se broken up andgeffaced as to be no longer 
legible And in the second place, they lived,under the spell 
of that strong reacfion gframst speculation which followed the 
bitter controversy between the Neptuniste and Plutonists in the 
earlei dgcades of the centur They consdered temselves 
bound to search for facts, not to build upüeones , apd gsm 
the crust of the earfh they duld find hiogfacts whfth threw any 
lighg upon the ptimeved constitution apd subsequesy develop- 
mant of ogr planet, they shut their ears toany theoreycal inter- 
pretati@ns that might be offered from Other dWpartments of 


Playfair pointed to the stratified rocks of the earth's crust as | science It was engugh for them to maintain, as @iutton had 
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done, that 1n the visible structure of the earth itself no trace can 
be found of the beginning of things, and that the oldest terrestrial 
records reveal ne physical conditions essentially different from 
those in which we still hve They doubtless listened with 
interest to the speculations of Kant, Laplace, and Herschel, ow 
the probable evolution of nebulae, suns, and planets, but :t was 
withe the languid interest attaching &o ideas that lay outside of 
their own domain of research They recognized no practical 
connection between such speculations and the data furnished by 
the earth itself as to 1ts own history and. progress 

This curious lethargy with respect to theory on the part of | 
men who were popularly regarded as among the most speculative | 
followers of science would probably not have been speedily dis- 
pelled by any*discovery made within their own field of observa- 
tion Even now, after many years of the most diligent research, 
the first chapters of our planet’s history remain undiscovered or 
undecipherable On the great tefrestrial palimpsest the earhest 
inscriptions seem to have been hopelessly effaced by those of 
later ages But the question of the primeval condition and 
subsequent history of the planet nught be considered from the 
side of astronomy and physics And it was by investigations of 
this nature that the geological torpor was eventually dissipated 
To our illustrious former President, Lord Kelvin, who occupied 
this chair when the Association last met 1n Edinburgh, is mainly 
due the rousing of attention to this subject By the most 
convincing arguments he showed how impossible st was to believe 
in the extreme doctrine of unifoimitariamism And though, 
owing to uncertainty ın regard to some of the data, wide limits 
of time were postulated by him, he insisted that within these 
limits the whole evolution of the earth and its inhabitants must 
have been comprised While, therefore, the geologtcal doctrine 
that the present order of Nature must be our guide to the inter- 
pretation of the past remained as true and fruitful as ever, ıt had 
now to be widened by the reception of evidence furnished by a 
study of the earth as a planetary body The secular loss of 
heat, which demonstrably takes place both from the earth and 
the sun, made it quite certam that the present could not have 
been the original condition of the system This diminution of 
temperature with all rts consequences 1s not a mere matter of 
speculation, but a physical fact of the present time as much as 
any of the familiar physical agencies that affect the surface of 
the globe It points with unmistakable directness to that 
beginning of things of which Hutton and lus followers could 
find no sign 


Another modification o enlargement of the uniformitarian 
doctrine was brought about by conunued investigation of the 
terrestrial crust and co sequent increase of knowledge respecting 
the history of the earth Though Hutton and Playfair believed 
1n periodical catastrophes, and indeed required these fo recur 
1n order to 1enew and preserve the habitable condition of our 
planet, their successors gradually cameeto view with repugnance 
any appeal to abnormal, and especially to violent manifestations 
of terrestrial vigour? and even persuaded themselves that such 
slow and comparatively feeble action as had been witnessed by 
man could alone be recognized in the evidence from which 
geological history must be compiled Well do I remember in 
ry own boyhood what a cardinal article of faith this. preposges- 
sion hed become We were taught by our great and honoured 
master, Lyell, to believe 1mplicitly 1n gentle and uniform opera- 
tions, extended over indefinite periods of time, fhough possibly 
some, with the zeal of Partisans, carried this belief to an ex- 
treme wM@ch Lyell himself did not approve The most stupen- 


*dous marks ofterrestrial disturbance, such as the structure of 


great mountain chains, were deemed to be more satisfactorily 
accounted for by slow mowements prolonged through indefinite 
a than by any sudden convulsion : 
hat the more*extreme membersef the uniformitarian schol 
failed to perceive was the absente ot all eyidence that terrestrial 
catastrophes even on a coldssal scale might not*be a part of the 
Such occurences might never 


at such wale intervals that no eyample of them has yet been 
chronicled by maf» But that they have occurred a®ain and 
agai® afd evan withingcosnpasatively recente geological times, 
hardly admis of sdtiouS doubt e How of" ate different epochs 
and in variogs degrees they may hæve included the operatio@ of 


planet itself, mest remain for further inquirye Yet the adm- 
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| ston that they have played a part ın geological Mstory may be 


freely made without ımparrıng the*read value of the Huttomah 
doctrine, that in the interpretation of täis hist@ry our main 
mustbeaknowledge of the existing processes of terrestrial chapge. 

As the most recent afd best known of eese great trangorma~ 
tions, the Ice Age stands out conspicuously before us If any 
one sixty years ago had ventured to affirm that at no very 
distant date the*snows and glaciers of the Arctic regions 
stretched southwards into France, he wqgld have been treated 
asa mere visionary theorist Many of the facts to*which he 
would have appealed in support of his statement were already 
well known, but they had received vari& s othér interpretations 
By some observers, notably by Flutton’s friend, Gn James Hall, 
they were believed to be due to viglent debacles of water that 
swept over the face of the land By others they were attributed 
to the strong tides and currents of the sea when the land stood 
at a lower level *The uniformitartan school of Lyell had no 
difficulty 1n elevating or depressing land to any requued extent 
Indeed, when we consider how averse these philosophers were 
to adinit any kind or degree of natural operation other than 
those of which there was some human experience, we may well 
wonder at the boldness with which, on sometimes the slenderest 
evidence, they fhade land and sea change places,eon the gne 
hand submerging mountain-ranges, and on the other placing 
great bairiers of land where a deep ocean rolls They took 
such liberties with geography because only well-established 
processes of change were invoked in the operations Knowing 
that duning the pas-age of an earthquake a territory bordering 
the sea may be upraised or sunk a few feet, they dfew the 
sweeping inference that any amount of upheaval or depression 
of any part of the earth’s surface might be claimed in explana- 
tion of geological problems The progress of inquiry, while it 
has somewhat curtailed this geographical license, has now made 
known 1n great detail the strange story of the Ice Age 

There cannot be any doubt that after man had become a 
denizen of the earth, a great physical change came over the 
northern hemifphere The climate, wbich had previously been 
so mild that evergreen trees flourished within ten or twelve 
degrees of the north pole, now became so severe that vast 
sheets of snow and 1ce covered the north of Europe and crept 
southward beyond the south coast of Ireland, almost as far as 
the southern *shores of England, and across the Baltic into 
France and Germany This Arctic transformation was not an 
episode that lasted merely a few seasons, and left the land to 
resume thereafter its ancient aspect With various successive 
fluctuations 1t mast have endpred for many thousands of yearg 
When it began to disappear 1t probably faded away as slowly 
and imperceptibly as ıt had advanced, and when y finally 
vanished it left Europe and North America profoundly changed 
ın the character alike of their scenery and of their inhabitants 
The rugged rocky contours of garlier times were ground smooth 
and polished by the march of the ice across them, while the 
lower grounds were buried under wide and thick sheets of clay, 
gravel, and sand, left behind by the melting ice @ The vaned 
and abundant flog which had spgead so far within the Arctic 
circle was driven away into mere southern and Jess ungenial 
climes But most memorable of all was the extirpation @f the 
prominent large animals which, before the advent of the ice, 
had roamed ove: Europe The lions, hyznas, wild horses, 
hippopotami, and other creatures either became entirely extinct 
or were driven into the Mediterranean basig and into Africa 
In their place camp northern forms—the reindeer, glutton, musk 
OX, ally 1hinoceros, and mammoth 

Such a marvellous trangformation in climate, in scenéry, in 
vegetatidh and in inhabitants, within what was after all but a 
brief portion of geological time, though it may havé involved no 
sudden or vjolent convélsion,e1s surely entitled to rank as a 
catastrophe in the history of the globe It was probably 
bréught about manly if not entirely by the operation of forces 
external to the earth No similar calamity having befallen the 
contim@nts Withirethe time during which mitt has been recording 
his experience, the Ice Age might be cited asa contradiction to 
the doctrine of uniformity, and yet ıt manifestly arrived as part. 
of the "established order of Nature Whether o1 not we grant 
that other ce aggsepreceded the last great one, we must admit 
that the conditions under which it arole, So far as we know 
them, might c@nceivably have occurred before and may occur 
again The varidus agencigs called into play by the extensive 


the*| Tefigeration eof. the northern hemisphere were not different 


from those withewhich we are familiar Snow fell and glaciers 
e* * 
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crept as they do to-day Ice scored ani polfshed rocks exactly 
as it still does among the Alps and in Norway [hee was 
aothing abnormal in the, phenomena save éhe scale on which 
they were manifested And thus, taking a broad view of the 
whole subject, we recognize the catastrophe, while at the same 
tinfe ğe see in its progress the operatiofi of those same natural 
processes which we know to be integral parts of the machinery 
whereby the surfage of thesearth 1s continually transformed 


e 

Among the debts which science owes to tne Huttontan school, 
not the least memorable is the promulgauon of the first well- 
founded conceptions of the high antiquity of the globe Some 
six thousand ye&rs hadgpreviously beea believed to comprise the 
whole life ofthe pl@het, and indeed of the entire universe 
When the curtain was then first raised that had veiled the 
history of the earth, and nfen, looking beyond the brief span 
within which they had suppo ed that history to have been 
transacted, behold the records of a long vis@a of ages stretching 
far away into a din illimitable past, the prospect vividly ım- 
pressed their imagination Astronomy had made known the 
immeasurable fields of space, the new science of geology 
seemed now to reveal boundless distances of time The more | 
the terrestrial chronicles were studied the tarther could the eye 
range intg au antiquity so vast as to defy all attempts to measure | 
or define ıt The progress of research continually furmshed ! 
additional evidence of the enormous duration of the ages that ' 
preceded the coming of man, while, as knowledge increased, | 
periods that were thought to have followed each other con- ! 
secutively were found to have been separated by prolonged 
mtervals of time Thus the idea arose and gained universal 
acceptance that, just as no boundary could be set to the 
astronomer m his free range through space, so the whole of 
bygone eternity lay open to the requirements of the geologist 
Playfair, re echoing and expanding Hutton’s language, had 
declared that neither among the records of the earth nor in the 
planetary motions can any trace be discovered of the beginning 
or of the end of the present order of things, that no symptom 
of infancy or of old age, has been allowed to apar on the face 
of Natme, nor any sign by which either the past or the future 
duration of the universe can be estimatec , and that although 
the Creato may put an end, as He no doubt gave a beginning, 
to the present system, such a catastrophe will not be brought 
about by any of the laws now existing, and 1s net indicated by 
anything which we perceive This doctrine was naturally 
espoused with warmth by the extreme uniformitarian school, 
which required an unlimited duration of time for the accomplish- 
ment of such slow and quiet cycles of change as they conceived 
‘to be alone recognizable in thé record of the earth's past 
history 

It w$s Lord Kelvin who, in the writings to which I have 
already referred, first called attention to the fundamentally 
erroneous nature of these concéptions He pointed out that 
from the high internal temperajfre of our globe, increasing m- 
wards as it does, and from the rate of loss of its heat, aglimit 
may be fxg to the planet's antiquity He showed that so far 
from there being no sign of a beginning, and no prospect of an 
end to the. present geconom% every lineathent of the solar 
system bear’ witness to a gradual dissipation of energy from 
some defimte starting-point No very precise data were then, 
or indeed are now, available for computing the interval which 
has elapsed since that remote commencement, but he estimated 
that the surface of the globe could not have consolidated less 
than twenty millfbns of years ago, gor the rate of increase of ! 
temperature inwards would m that case hafe been higherethan 
it actually 1s, nor more than 400 millions of years agb, for 
then there would have been no sensible increase a» all He 
was inchned, when first dealing with the subject, to believe that 
fioma review of all the, evidence then available, some such 
period as roo millions of years would embrade ethe whole 
geological history of the globe s °° 

It 1s not a pleasant experience to discover that a fortune 
which one has un@onceinedly believed to ba amfle kas sote- 
how taken to itsglf wings and disappeared When the geologist 
avas suddenly awakened by the energetic warning of the physicist, 
who assured him that he had enormorfsly overdrawn his $ccount 
with past time, i£ was but natural under the circumetances that 
he should think @he accountant to be mistaken, who thu& re- 
turned to him dishonoured the large drafts lbe had made on 
eternity He saw how wide were the limite of time deducible 


. 
they had been calculated And though he could not help 
admitting that a limit must be fixed beyond which his chronblogy 
could not be extended, he consoled himself with the reflection 
that after all a hundred millions of years wag a tolerably ample 
period of time, and might possibly have been quite suffictent for 
ethe transaction of all the prolonged sequence of events recorded 
in the crust of the earth He was therefore disposed to ac- 
quiesce m the limitation thus imposed upon geological history 
But physical inquiry continued. to be pushed forward with re- 
gard to the early history and theantiquity of the earth. Further 
consideration of the influence of tidal friction. in. retarding the 
earth's rotation, and of the sun's rate of cooling, led to sweep- 
ing reductions of the time allowable for the evolution of the 
planet The geologist found kimself in the phght of Lear when 
his bodyguard of one hundred knights was cut down, ‘‘ What 
need you five-and-twenty, ten or five?" demands the inexorable 
physicist, as he remorselessly stiihes slice after slice from his 
allowance of geological times Lord Kelvin 1s willing, I believe, 
to grant us some twenty millions of years, but Prof Tait would 
have us content with less than ten millions 
In scientific as in other mundane questions there may often 
be two sides, and the truth may ultimately be found not to he 
wholly with either I frankly confess that the demands of the 
early geologists for an unlimited series of ages were extravagant, 
and, even for their own purposes, unnecessary, and that the 
physicist did good service in reducing them It may also be 
freely admitted that the latest conclusions from physical con- 
siderations of the extent of geological time require that the in- 
terpretition given to the pecore. of the rocks should be rigorously 
revised, with the view of ascertaining how far that mterpretation 
may be capable of modification or amendment But we must 
also remember that the geological record constitutes a voluminous 
body of evidence 1egarding the earth’s history which cannot be 
ignored, and must be explained 1n accordance with ascertained 
natural laws Ifthe conclusions derived from the most careful 
study of this record cannot be reconciled with those drawn from 
physical considerations, 1t 15 surely not too much to ask that the 
latter should be also revised It has been well said that the 
mathematical mill is an. admizable piece of machinery, but that 
the value of what it yields depends upon the quality of what i5 
put into it That there must be some flaw in the physical 
argument I can, for my own part, hardly doubt, though I do not 
pretend to be able to say where ıt ıs to be found Some assump- 
tion, 1t seems to me, has been made, or some consideration has 
been left out of sight, which will eventually be seen to vitiate 
the conclusions, and which when duly taken into acconnt will 
allow time enough for any reasonable interpretation of the 
geological record 
In problems of this nature, where geological data capable of 
numerical statement are so needful, it 1s hardly possible to obtain 
trustworthy computations of time We can only measure the 
rate of changes in progress now, and infer from these changes 
the length of time required for the completion of results achieved 
by the same processes in the past There is fortunately one great 
cycleof movement which admits of careful investigation, and which 
has been made to furnish valuable materials for estimates of this 
kind The universal degradation of thè land, so notable a cha- 
racteristic of the earth’s surface, has been regaided as an exx- 
tremely slow process Though it goes on without ceasing, yet 
fr8m century to century ıt seems to leave hardly any percepuble 
trace on the landscapes of a country Mountains and plains, 
hills and valleys, appear to wear the same familiar aspect which 
1s indicated 1n the oldest pages of héstory This obvious slow- 
ness in one of the most important departments ofegeological 
activity, doubtless córftributed in large measuje to form anę 
foster a vague belief 1n the vastness of the antiquity required for 
the evolution of the earth i e . 
* But, as geologisis Aentually came to perceive, the rate of 
dggradation of the land 1s gapable of actual measgrement * The 
amount of material worn &wayefrom tle surface of any drainage- 
basin and carrietl in the form of mèd, sand, or gravel, by the 
main river into the sea, represents the extent, to whach thate 
suface has been idwered by waste 1n any given period of time « 


But denudation and depositian must be®equivalent tgeach other * 


As muah material must $e lati down in sg@mentary accumula- 
tions as has beengmechanjcally, rempved, so thgt in messuring 
the annual bulk of sediment norne int the sea by a river, we 
obtain a clue not only fo the zate of dehudation of the land, but 


Aso to the r&te at which the depositien of new Sedimentary 2 
. 


from physical considerations, how” vague the daga from wick 1 formations takes place * s 
. . e ° . e. * 
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Asmight be eXpected, the activities involved in the lowering 
of the surface of the land are not everywhere equally energetic 
They are naturally more vigorous where the rainfall is heavy, 
where the daily raige of temperature is large, and where frosts 
are severe Hence they are obviously much more effective in 
mountainous regions than on plains, and their results must* 
constantly vary, not only in different basins of drainage, but 
even,*and sometimes widely, within The same basin Actual 
measurement of the proportion of sediment 1n river water shows 
that while in some cases the lowering of the surface of the land 
may be as much as 7}, of a foot in a year, in others it falls as 
low as yy») In other words, the rate of deposition of new sedi- 
mentary formations, over an area of sea-floor equivalent to 
that which hag yielded the sediment, may vary from one foot in 
730 years to one foot in 6,800 years 

If now we take these results and apply them as measures of 
the length of ume required for the deposition of the various sedi- 
mentary masses that form the outer part of the earth’s crust, we 
obtain some indication of the duration of geological history On 
a reasonable computation these stratified masses, where most 
fully developed, attain a united thickness of not less than 100,000 
feet If they were all laid down at the most rapid recorded rate 
of denudation, they would require a period of seventy-three 
millions of years for their completion If they were laid down 
at the slowest rate they would demand a period of not less than 
680 millions 

But ıt may be argued that all kinds of terrestrial energy are 
growing feeble, that the most active denudation now 1n. progress 
1s much less vigorous than that of bygéne ages, and hence that 
the stratified part of the earth's crust may have been put together 
in a much briefer space of time than modern events might lead 
us to suppose Such arguments are easily adduced and look 
sufficiently specious, but no confirmation of them can be 
gathered from the rocks On the contrary, no one can thought- 
fully study the various systems of stratified formations without 
being impressed by the fulness of their evidence that, on the 
whole, the accumulation of sediment has been extremely slow 
Again and again we encounter groups of strata composed of thin 
paper like lamınæ of the finest silt, which evidently settled down 
quietly and at intervals on the sea bottom We find successive 
layers covered with ripple-marks and sun-cracks, and we recog- 
nize in them memorials of ancient shores where sand and mud 
tranquilly gathered as they doin sheltered estuaries at the present 
day We can see no proof whatever, nor even any evidence 
which suggests, that on the whole the rate of waste and sedi- 


mentation was more rapid during Mesozoic and Palzeozoic time i 


than it 1s to-day Had there been any marked difference in 
this rate from ancient to modern times, it would be incredible 
that no clear proof of it should have been recorded in the crust 
of the earth. e 
But in actual fact the testimony in favour of the slow accumu- 
lation and high antiquity of the geological record 1s much stronger 
than might be inferred from the mere thickness of the stratified 
formations These,sedimentary depo-its have not been laid 
down 1n one unbroken sequence, but have had their continuity 
interrupted, again and egain by upheaval and depression So 
fragmentary ere they in some regions, that we can easily demon 
strate the length of time represented there by still existing sedi- 
nfentary strata to be vastly less than the time indicated by the 
gaps inthe series 
There 1s yet a further and impressive body of evidence fur- 
nished by the successive rages of plants and animals which have 
lived upon the earth and have left their remains sealed up within 
its rocky @rust No one now believes 1n ghe exploded doctrine 
That successive®creations and urflversal destructions of organic 
hfe argchromgcled in the stratified rocks It ys everywhere ad- 
mitted that, fiom the remcRest times up tg the present day, they 
has keen ah onward march of development, type succeeding type 
m one long @ontinuous eprogressior& As to the rate of tis 
evolution precise data are wanting There 15, however, the 1m- 
portant negative argument furnishad by the absence of evidence 
of recognizable specific variations of egganw forms since man 
“bégan to observe and wecord We know that within human 
experience’ few species have become extinct, but there is no 
conclusive proof tha? a single new species has come into exist- 
ence, hof are *pprgciatje Varidtions®readily fapparent in forms 
that live 1n$a wide state ‘The *seeds ead pnts found wth 
Egyptian mammies, and the flowers and fiuitg depicted en 
asy identified with the vegetatienm of 
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country show no sensible divergence from the strécture or pro- 
portions of the sage animals at tpe present day The human 
races of Northern Africa and Western ‘Asia were alyeady as dis- 
tinct when portrayed by the ancient Egyptian artists as they are 
now, and they do not seem to have undergone any percept$ble 
change since then Thus a lapse of four or five thousand years 
has not been acfompanied by any regognizable variation in such 
forms of plant and animal life as can be tendered in evidence 

Absence of sensible change in these instances 1s, of course, no 
proof that considerable alteration may Iot have bean accom- 
plished in other forms more exposed to vicissitudes of climate 
and other external influences But it fgrnishes at least a pre- 
sumption 1n favour of the extremely tar@y progress of organic 
variation * 

If, however, we extend our visionebeyond the narrow range of 
human history, and look at the remains ofthe plants and animals 
preserved in thoses younger formations which, though recent 
when regarded as parts of the whole geological record, must be 
many thousands of years older than the very oldest of human 
monuments, we encounter the most impressive proofs of the 
persistence of specific forms Shells which lived in our seas 
before the coming of the Ice Age present the very same 
peculiarities of form, structure, and ornament which their 
descendants still possess The lapse of so enormous an interMal 
of time has not sufficed seriously to modify them So too with 
the plants and the higher animals which still survive Some 
forms have become extinct, but few or none which remain dis- 
play any transitional gradations into new species. We must 
admit that such transitions have occurred, that indeed they have 
been in progress ever since organized existence began upon our 
planet, and are doubtless taking place now But we cannot 
detect them on the way, and we feel constramed to believe that 
their march must be excessively slow. 

There 1s no reason to think that the rate of organic evolution 
has ever seriously vated , at least no proof has been adduced of 
such variation Taken in connection with the testimony of the 
sedimentary roeks, the inferences deducible from fossils entirely 
bea: out the opinion that the building uf of the stratified crust 
of the earth has been extremely gradual Ifthe many thousands 
of years which have elapsed since the Ice Age have produced 
no appreciable modification of surviving plants and animals, 
how vast a pegod must have been required for that marvellous 
scheme of organic development which is chronicled in the rocks ! 

After careful reflection on the subject, I affirm that the geo- 
logical record furnishes a mass of evidence which no arguments 
drawn from other departments of Nature can explain away, and 
which, it seems to me, cannet be satisfactorily interpreted savé 
with an allowance of time much beyond the narrow limits which 
recent physical speculation would concede * 


I have reserved for final comsideration a branch of the history 
of the earth which, while it hat become, within the lifetime of 
the present generation, one of the most interesting and fasci- 
nating departments of geological inquiry, owed its gfirst impulse 
to the far-seeing intellects of Hutton and Playfauw9 With the 
penetration of gefuus these illustious teachers perceived that if 
the broad masses of land and th® great chains of m®untaimg owe 
their origin to stupendous movements which from time to time 
have convulsedathe earth, their details of contour must be mainly 
due to the eroding power of runnifig water They recognized 
that ashe surface of the land ıs continually worn down, 1t 1s 
essentially by a process of, sculpture that th® physiognomy of 
every country has Been developed, valleys being hollowed out 
and lwIf left standing, and that these inequalities in topographi- 
cal detatlgare only varying And local accidents ın the progress of 
the gue great process of the degradation of the lande 

From the broad and guiding gutlings of theory thus sketched 
we have nowsdvanced amid ever-widening multiplicity of de- 
taileingo a fuller and nobler conception of the origin of scenery 
The law of evolution is written as legibly on the landscapes of 
theeagh ase apy other page of the Bool of Nature Not 
only dowe recognize that the existing topogrgphy of the con- 
tinents, Instead of being primeval in origin, has gradually beep 
developed after many precedent mutations, but we are enabled 
to trace thgs® earher revolutions in the structure of every hill 
andeglen Each mountain chain 1s thus feun@to be a memorial 
of many succesgve stages in geographical evolution Within 
certain limts, langl and sea have changed places again and 


agan Volcanoes have brolfen out and have become extinct in 

* modern Egyp „The embalmed bodies of animals found in that | many countries long before the advent of man Whole tribes 
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of plants and gnimals have meanwhile come and gone, and in 
leaving their remains behind them as monyments at once of 
the slow dev. lopment of* organic types, and of the prolonged 
vicissitudes of the terrestrial surface, have furnished materials 
for « chronological arrangement of the earth’s topographical 
featur — Noris it onfy from the organisms of former epochs 
that broad generalizations may be drawn regarding revolutions 
m geography The hving plants and animals of to day have 
been discovered to be eloquent of ancient geographical features 
that have Jong since vfnished In their distribution they tell 
us that climates have changed, that islands have been disjoined 
from continents,» that oceans once united have been divided 
from each other, or oid separate have now been joined, that 
some tracts of*land have disappeared, while others for pro- 
longed periods of tıme have semained ın isolation The present 
and the past are thus linked together not merely by dead mat- 
ter, but by the world of living things, into ene vast system of 
continuous progression 

In this marvellous increase of knowledge regarding the trans- 
formations of the earth's surface, one of the most impressive 
features, to my mind, 15 the power now given to us of perceiv- 
ing the many stnking contrasts between the present 
and former aspects of topography and scenery. We seem 
to@be effdowed with a new sense What 1s seen by 
the bodily eye—mountain, valley, or plam—serves but as a veil, 
beyond which, as we raise it, visions of long-lost lands and seas 
rise before us in a far-retreating vista Pictures of the most 
diverse and opposite character are beheld, as it were, through 
each other, their lineaments subtly interwoven and even their 
most vivid contrasts subdued 1dto one blended harmony Like 
the poet, '* we see, but not by sight alone,” and the ‘‘ ray of 
fancy " which, as a sunbeam, lightened up his landscape, 1s for 
us broadened and brightened by that play of the 1magination 
which science can so vividly excite and prolong 

Admurable illustrations of this modern interpretation of 
scenery are supplied by the district wherein we are now as- 
sembled On every side of us rise the most corwincing proofs 
of the reality and poterfty of that ceaseless sculpture by which 
the elements of landscape have been carved into their present 
shapes Turn where we may, our eyes rest on hills that project 
above the lowland, not because they have been upheaved into 
these positions, but because ther stubborn materials have 
enabled them better to withstand the degradation which has 
worn down the softer strata into the plains around them Inch 
by inch the surface of the land has been lowered, and each hard 
rock successively laid bare has communicated its own charac- 
teristics of form and colour to the stenery 

If, standing on the Castle Rock, the central and oldest site in 
Edinbuigh, we allow the bodily eye to wander over the fair 
landscape, and the mental vision to range through the long 
vista of earlier landscapes whicl» science here reveals to us, 
what a stiange series of pictures passes before our gaze! The 
busy streets of to-day seem to fade away into the mingled copse- 
wood and fgrest of prehistoric time. Lakes that have long 
since vanish@l gleam through the woodlands, and a rude canoe 
pushing from the shore startle@ the red deer that had come to 
drink, White we lock, the přcture changes to a polar scene, 
with bushes of stunted Arctic willow and birch, among which 
herds of reimdeer browse and the huge mammoth makes his 
home Thick sheets of snôw are draped all over the hills 
around, and far to the north-west the distant gleam of glaciers 
and snow-fields mæks the line ofthe Highland mountains As 
we muse on this strange contrast to the livi$g world of togday 
the scene appears to grow more Arctic 1n aspect, unti? every 
hill is buried under one vast sheet of ice, 2,000 feet og more m 
thickness, which fills up the whole midland valley of Scotland 
and creeps slowly eastward int the basin of the North Sea 
Here the curtain drops upon our moving pageast, for in the 
geological record of this part of the country an enormous gap 
occurs before the coming of the Ice Age K 

When once more the spectacle resumes its mevemegt the 
scene 1s found to have utterly changed The familiar Wills and 
valleys of the Lofhians have disappeared Dense jungles of a 
strange vegetation—tall reeds, club-r&osses, and tree-frns— 
spread over the steaming «wamps that stretch for léagues 1n all 
directions Broads lagoons and open seas are dotted with Ixtle 
volcanic cones which throw out their streargs of lava and 
showers of ashes Beyond these, in difhmer,outline and older 


in date, we descry a wide lake *r inland sea, coveling the eof amfore rapid accumulation o/knowledge 
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volcanoes, some of them several thousand feet in height And 
still further and fainter over the same region, we may catch a 
glimpse of that still earher expanse of sea which in Silurian 
times overspread most of Britain But beyonfl this scene our 
vision fails We have reached the limit across which no geolo- 
ical evidence exists to lead the imagination into the primeval 
darkness beyond 
Such in briefest outline *s the succession of mental pictiires 
which modern sctence enables us to frame out of the landscapes 
around Edinburgh They may be taken as illustrations of what 
may be drawn, and sometimes with even greater fulness and 
vividness, from any district ın these islands But I cite them 
especially because of their local interest ın connection with the 
present meeting of the Association, and because te rocks that 
yield them gave inspiration to those great masters whose claims 
on our recollection, not least for their explanation of the origin 
of scenery, I have tried to gecount this evening But I am 
further impelled to dwell on these scenes from an overmasterinz 
personal feeling to which I trus: I may be permitted to give ex- 
pression It was these green hills and grey crags that gave me 
in boyhood the :mpulse that has furnished the work and joy of 
my life To them, amid charges of scene and surroundings, 
my heart ever fondly turns, and here I desire gratefully to 
acknowledge that 1t 1s to their influence that I am indebted for 
any claim I may possess to stard in the proud position in which 
your choice has placed me 


SECTION A 
MATHEMATICS AND PHYSICS 


OPENING ADDRESS BY PROF ARTHUR SCHUSTER, PHD, 
FRS, FRAS, PRESIDENT OF THE SECTION 


IN opening the proceedings of our Annual Meeting the temp 
tation 1s great to look back on the year which has passed and to 
select for special consideration. such work published during its 
course as may seem to be of the greatest importance I fear, 
however, that a yearis too short a time to allow us to form a 
fair estimate of the value of a scientific investigation The 
mushroom, which shoots up cuickly, only to disappear again, 
impresses us more than the slow-growing seedling which will 
live to be a tree, and ıt is dificult to recognize the scientíüc 
fungus in its early stage But, although I do not feel 
competent to give you a review of the progress made in our 
subject during the last twelve months, there ts one event 
to which some allusion sould be made It has been 
the sad duty of many of my predecessors to announce the 
death of successful workers in the field of science, but 
I believe I am unique in having the pleasure of recording the 
birth ofa scientific man At the beginning of this year there 
came into the world a being so brilliant that he could, without 
preparation, take up the work of the most eminent man amongst 
us Believers in the trarfsmigration of souls have speculated on 
the fact that Galileo’s death and Newton's birth fell within a 
year of each other , but no event has ever happened so striking 
as that which took place on the Ist of Jaftuary, when the mantle 
of Sir William Thomson fell on the infant Lord Keltin Those 
who have attended these mee ings will feel with me that the 
ho&our done to our foremost representative, an honour whic 
has been a source of pride and satisfaction to every student of 
science, could aot altogether remain unnoticed in the section 
which owes him so much . 

We are chiefly concerned here with the increase of scientific 
knowledge, and we dewive pleasure in contrasting the minor, 
state of ignorance of our own tfme with that whifh prevailed a 
hundred years aga. But when we contrast at the same tune the 
refined opportunities ofea modern resfarch laboratory with the 
crude conditions under which the experimenta]ist had to wosk at 
thf beginning of the cerfury,gwe may fairly ask ourselves 
whether 1t 1s possible by means of any systematic course of study 
or by means of any organisatien to accelerate ar progigss into e 
the dark continent 8fscyfice A number of serbus considera, , 
tions arise 1n connection with this subje&, and though I am not 
going togveary you by attempting an exhaystive discussion, T 
should like to draw your attertion to a few fhatters whigheseem 
to me to be well worthy ofthe considergiongf tifis Association 
Chgnges are con@antlPmadg and propased in our efeting insti- 
tu@ions, og neve ones are suggested which gre to serv@ghe purpose 
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m our old Ufniversities, made partly for the purpose of | ledge, and, if I am right, there is a distinct advantage in having 


fitting their graduates for the conduct of original research, 
or to thee national laboratory proposed by my pre- 
decessor in this dair for carrying out a certain kind of scien- 
tific investigation, which at present is left undone, or 1s done by 
private enterprise Even our own Association has not escape@ 
the evil eye of the reformer, and, like other institutions, 1t may 
be Gipable of improvement But inechoosing the direction in 
which a change may best be made, I think we may learn some- 
thing from the way ın which Nature improves its organisms 
We are taught by biologists that natural selection acts by de- 
veloping those qualities which enable each species best to survive 
the struggle for existence , useless organs die off or become rudi- 
mentary Nature teaches us, therefore, how a beautiful com- 
plex of beings, mutually dependent on each other, 1s formed by 
improving those parts which are best and most useful, and letting 
the rest take care of itself But in many of the changes which 
have been made or are pioposed*the process of reform is very | 
different The weakest points are selected, our attention 1s | 
drawn to some failure or something 1n which we are excelled by | 
other nations, and attempts aie made to cure what perhaps had 
better be left to become rudimentary The proceeding 1s not | 
objectionable as long as the nourishment which 1s applied to 
develop the weal.er organs 1s not taken from those parts which 
we should specially take care to preserve To apply these 
reflections to the questions with which we are specially con- 
cerned, I should like to see ıt more generally recognized that 
although there is no struggle fo: existence between different 
nations, yet each nation, owing to a enumber of circumstances, 
possesses its own peculiarities, which render it better fitted than 
its neighbours to do some particular part of the work on which 
the progress of science depends No country, for instance, has 
rivalled France in the domain of accurate measurement, with 
which the names of Regnault and Amagat are associated, and 
the International Bureau of Weights and Measures has its fitting 
home in Paris? The best work of the German Universities 
seems to me to consist in the following up of some theory to its 
logical conclusions and submitting ıt to the test of experiment 
I doubt whether the efforts to transplant the research work of 
German Universities into this country will prove successful 
Does 1t not seem well to let each countiy take that share of work 
for which the natural growth of its character and its. educational 
establishment best adapt it? Is:t wise to remedy some weak 
point, to fill up undoubted gaps, if the soil that fills the gaps has 
to be taken from the hills and elevations which rise above the 
surrounding level ? 

As far as the work of this section 1s concerned the strongest 
domain of this country has been that of mathematical physics 
But ıt 1s not to this that I wish specially to refer Look at the 
work done 1n Great Britain during the last two centuries, the 
work not only 1n physics, but 1n astronomy, chemustry, "biology 
Is it not true that the one distinctive feature which separates 
this from all other countries 1n the would 1s the prominent. part 
played by the scientific amateur, and is it not also true that our 
modern system of éducation tends to destroy the amateur ? 

By amateur I do note necessarily mean a man who has other 
occupations and only takes up science in his leisure hours, but 
rather one who has had no academical training, at any rate in 
that branch of knowledge which he finally selects for study He 
has probably been brought up for some profession unconnected 
with science, and only begins his study when his mind is 
sufficiently developed to form an entirely unbiassed opinion 
We may, perhaps, best define an amateur as one who learns his 
I should call 
He weuld have been impossible in 
another country , perhaps he would be impossible in the days 
of the Science and Art IBepartmen' ther names will occur 
to ypu, tle most typical and eminent feing that of Joule “It 
is not my pfrpofe to dyscuss why «üstinguished amateurs have 
been so numerous in this country, but Iam gnvious to point | 
out that we are in danger of losing one great and necessary 
factor 1n the origination of scientific adeasg 
* One of the distinctive features of aif amateur 1s this, that he 


carries th® weight of theories, eftengnot the weight of. know- 
e. e 

3 Machof the good work done by this Bureau remajns unknown, owing to 
the miserly way iff whigh thr publications te circulaltd No copies are sup 
lied even tlhe University bruries "Phe explangtion, €f course, is '* want of 
funds" In ogher words England, Frafte, and Germany, together With 
other nations unite to do ẹ certain kind of work, but caifhot afford to fis 
tribute a fey elles of the publicatior» to the public for whose beft thee 
work ıs undertaken 
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one section of scientific men beginning their ork untram- 
melled by preconc@ived notions, Which a systematic training tn 
science 1s bound to instil Whatever 1s taugh@in early age 
must necessarily be taught in a more or less dogmatic mapper, 
and, in whatever way it 1s taught, expetience shows that it is 
nearly always received in a dogmatic spirit «t seems important, 
therefore, to confine the early trainufz to those subjects in which 
preconceived notfons are considered an advantage It 1s to me 
an uncongenial task to sound a note wf warning to our old 
Universities, for the chief difficulties in which they arg placed at 
present are due to the fact that they have given way too much to 
outside advice , but I cannot help expre€ging a strong conviction 
that their highly specialised entrance examinations are a curse to 
all sound school education, and will prove a still more fatal 
curse to what concerns us most nearly, the progress of scientific 
knowledge If school examinations could be more general, if 
scientific theories could only be taught at an age when a man 1s 
able to form an independent judgment, there might be some 
hope of retaining that originality of ideas which has been a dis- 
tinctive feature of this country, and enabled our amateurs to 
hold a prominent position in the history of science At present 
a knowledge of scientific theories seems to me to kill all know- 
ledge of scientifit facts LJ e. 
Itis by no means true that a complete knowledge of everything 
that has a bearing on a particular subject is always necessary to 
success mn an original investigation In many cases such know- 
ledge 1s essential, in others ıt isa hindrance Different types of 
men incline to different types of research, and it ıs well to pre- 
serve the dual shuggle The engine which works out fhe great 
problems of nature may be likened to a thermodynamic machine 
The amateur supplies the steam and the Universities supply the 
cold wate: , the former, boiling over often with ill-considered 
and fanciful ideas, does not like the icy douche, and the 
professional scientist does not like the latent heat of 
the condensing steam, but nevertheless the hotter the steam 
and the colder the water the bette: woiks the machine 
Sometimes ıt happens that the boiler and cooler are both con- 
tamed in the same brain, and each country can boast of a few 
such in a century, but most of us have to remain satisfied 
with forming only an incomplete part of the engine of research 
But while st 15 necessary to recognize the great work done by 
the unprofessfonal scientists, it seems not untimely to draw their 
attention to the damage done to themselves if they overstep 
their legitimate boundaries, and especially if they seek popular 
support for their theories, which have not received the 
approval of those who are cgjnpetent to judge An appeal from 
Alexander sober to Alexander drunk will not prove successful 
in the end e 
The gradual disappearance of the amateur may be a neces- 
sary consequence of our incrgased educational facilities, aud we 
must inquire whether any marked advantages are offered to us 
ın exchange There is one difection in which it would seem at 
first sight, at any rate, that a proper course of study could do 
much to facilitate the progress of research i 
On another occasion f poiged out that two parties aie 
necessary for every advance in stience, he one ghat makes it 
and the one that believes init If the discoverer 1s borf, and 
cannot be made, would 1t not be possible at any rate to train 
the judgment of our students so hat they may form a sound 
opinigp on the new theories and ideas which are presented to 
them? It 1s too early as yet to judge in how far our generation 
is bette: in this regpect tin the one that has gone before them, 
but pm closer examination it does not seem to me to be obvious 
that any marked improvement 1s possible Every new idea 
revolutionizing our opinions on some important question must 
necessarily take time before it takes a proper hold'on the scien- 
tific world 4Is it not true tha&anyohe who can at once see the 
ful} «nportance of a new theory, and accept 1t in place of the 
one in whfch he has been brought up, must stand at a height 
algnost equal to that of the originator? The more startling and 
fresh new d(onception the fewer must be those who are 
ready o adopt it But looking back :& the history of 
sciencg during the  pgesent century, 1s there much evi- 
dence that egreat discoveries have, been seriously delayed 
by gvant of prope: appreciation? We mayghear of cases where 
important papers have been rejected by scientific societies, and 
occasionally a "man ofenovel ideas may have been too much 
@eglected by his contemporaries I doubt whether sich cases 
of” apparent fhyustice can eve: be avoided, and, sintply looking 
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* back on the great ch€nges involved in matters of primary ım- 
portance, such as the undulatory theory of light, the conserva- 
tion of energy,*and the second law of thermodynamics, I cannot 
admit that there ıs much season to be dissat®fied with the rate 
at which new&heories have been received Those who experi- 
ence,a temporary check, owing to the fact thet public opinion is 
not rige for their ideas, are often amply rewarded after the 
lapse of a few yearse The disappointment which Joule may have 
felt during the time-his views met with adverse criticisms from 
the official world of science was no doubt amplp compensated by 
the pleasme with whichgie watched the subsequent progress of re- 
search ın tht new domain which his discoveries have opened out 

The point 1s not one of academic interest only, for the fear of 
repressing some Snport@t new discovery has a detrimental m- 
fluence in another diréction The judgment of the scientific 
world seems to me to be tenging too much towards leniency to 
apparently absurd theories, because there is a remote chance 
that they may contain some germ of real value A new truth 
will not be found to suffer ultimately by adferse and even un- 
reasonable criticism, while bad theories and bad reasoning, sup- 
ported by the benevolent neutrality of those to whose judgment 
the scientific world looks for guidance, are harmful in many 
ways They block the way to an independent advance and 
encourage hasty and ill-considered generalizations The con- 
clugons I should draw from the considerations? I have placed 
before you are these I believe that a reasonable censorship 
exercised by our scientific societies 15 good and necessary, that 
those whose fate ıt 1s to be called on to express an opinion on 
some woik or theory should do so fearlessly according to their 
best judgment Their opinion may be warped by prejudice, 
but I thnk it 1s better that they should incur the risk of being 
ultimately found to be wrong than that they should help in 
the piopagation of bad reasoning There 1s one matter, 
however, on which all opinions must agree Worse than bad 
theory or logic 1s bad experimental work Should we then not 

e rigorously preserve any influence or incentive which encourages 

the beginner to avoid carelessness and to consider neither time 

nor trouble to secure accuracy ? There 1s no doubt to my mind 
that the prospect of admassion to the Royal Society has been 
mest beneficial ın this respect, and that the honourable ambi- 
tion to see his paper published in the ‘‘ Transactions” of that 

Society has pieserved many a student from the premature 

publication ot unfinished work 

One of the principal obstacles to the rapid diffudton of a new 
idea hes 1n the difficulty of finding suitable expression to convey 
its essential point to other minds Words may have to be 
strained into a new sense, and scientific controversies con-, 
stantly resolve themselves into differences about the meaning 
ofwords On the other Fand, a happy nomenclature has 

sometimgs been more powerful than rigorous logic in allowing a 

new train of thought to be quickly and generally accepted 
A good example is furnished by the history of the science of 

energy The principle of the cogservation of energy has un- 
doubtedly gained a more rapid ud genera! acceptance than it 
would otherwise have had by the introduction of the w*rd 
potential engjgy A great theorem, which in itself seems to me 
to be an intricate one, has beergsimplified by calling something 
energy which, in the fimt place,as only a deficiency of kinetic 
energ? The only record I can find on the history of the ex- 
pression is given in Tait’s ‘‘ Thermodynamics,” wherein the 
term statical energy is ascrihed to Lord Kelvin, and that of 

potential energy to Rankine It would be of interest to have a 

more detailed accognt on the origin of an expression which has 

undoubtedly had a marked influehce Aot onlg on the physics, 
but also on the metaphysics of our time But wile fully regog- 
nizing the very great advantage we haere derived from this term 

"Potential Energy," we ought not, at the same time, 

to lose sfght of the fact that it implies sofhe- 

thing more than can *be *said to be poved It 

Is easy to oveistep the legitimate use of tlt word 

Thus, when Professor Lodge! attempts to prove tha» action at 

a distance fs not congistent with the doctrine of energy, he cag- 

not, in my opinion, Justify his position except Wy assumim® that 

all energy 1s ultimately kinetic That is a plausible bu®by no 
mfeans a necessary theory Efforts have, been made to logk on 
energy as on something which can be labelled ang identified 
through its various transformations Thus we rgay feft a certgin 
bit of eneigy radiating from a coal-fire, and if out knowledge 
was complete, we ought to be able to fix tne tmt at which that 
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identical bit of eneigy left the sun and arrived on the surface of 
the earth, setting up a chemical action 1n the le#ves of the plant 
from which the coal has been derived If we push this view to 
a logical conclusion, it seems to me that we must, finally arrive 
at an atomic conception of energy which someemay consider an 
absurdity 
e Let, for instance, a number of particles P,, Py, &c , 1n suc- 
cession, str ke another particle Q How can we 1n the trans 
latory energy of the latter edentify the parts which P}, Po, &c, 
have contrinuted? According to Piofessor's Lodge's view, we 
should be able to do so, for if the particle Q 1n its turn gives up 
its energy to others, say R,, R5, Rg, &c , we ought to be able to 
say whether the energy of P, has ultimately gone into R, or 
into R, or is divided between tnem It 1s only by imagining 
that all energy 1s made up of a finite number of bits, which pass 
from one body to another, that we can defend thefidea of con- 
sidering energy as capable of being ‘‘ labelled ” 

In the expressions we adopt to prescribe physical phenomena 
we necessarily hover between &wo extremes We either have 
to choose a word which implies more than we can prove, or we 
have to use vague and general terms which hide the essential 
point, instead of bringing it out The history of electrical 
theories furnishes a good example The term. positive and 
negative electricity committed us to something definite , we 
could reckon about quantities of electricity, and form some defi- 
nite notion of electrical currents as a motion of the two kinds of 
electricity in oppo.ite directions Now we have changed all 
that , we speak of electric displacements, but safeguard ourselves 
by saying that a displacement only means a vector quantity, and 
not necessarily an actual displacement We speak of lines and 
tubes of force not only asa help to realize more clearly certain 
analytical results, but as implying a physical theory to which, at 
the same time, we do not wish to commit ourselves I do not 
find any fault with this, foi 1t 1s a perfectly legitimate and neces 
sary process to state the known connection between physical 
phenomena 1n some form which introduces the smallest number 
of assumptions But the great question ‘‘ What ts electricity?” 
1s not touched by these general considerations The brilliant 
success witn which Maxwell’s investigations have been crowned. 
1s apt to make us oveirate the progress made ın the solution of 
that question Maawell and his followers have proved the ım- 
portant fact that optical and electrical action» are transmitted 
through the same medium We may be said to have arrived in 
the subject of electricity at the stage in which optics was placed 
before Young and Fresnel hit on the idea of transverse vibra- 
tions, but there 1s no theory of electricity in the sense in which 
there 1s an elastic solid theory of light 

If the term electrical displacement was taken in its hteral 
sense, it would mean that the electric cmrent consists of the 
motion of the ether through the conductor — This is a plausible 
hypothesis, and one respecting which we may obtain experi- 
mental évidence The experiments of Rayleigh and others 
have shown that the velocity of light in an electrolyte, through 
which an electr.c currenj is passing, is, within experimental 
limits, the same with and against the current This result shows 
that if an electrical current means a motiorf of the ether the 
velocity of the medium cannot exceed tengneties a second for a 
current density of one ampère per square centimetre This, 
then, is the upper limit for a possible velocity of the medium , 
cane find a lowe: limit? The answer to that question de-« 
pends on the interpretation of a well known expeitmemt of 
Fizeau’s, who found that the speed of light is increased if it 
travels through frater which moves in the same direction as the 
hght If this experiment implies tt the water carnes the 
ether with it, and if a motion of the ether means an®electric 
current, we should be I84 to the conclusion thatea current of 
water should deflect a magnet in its neighbourhood) An ex- 
periment made to fhat effect would almpst certainly gfve a nega- 
tivé result, and would gite us a lower limit for the velocity of 
thegnedium coriesponding tg a given current *Su@h an experi- 
ment, together with that of Raleigh, would probably dispose 
of the theory that* an €lectric current is due to a translatory 
velocity of the medigm This would be an imp6rfant step, and 
it would be worth whileto arrive at a final settlement of thee 
question? The whole questign of the relation between the 

x Fizeau® results must either be due to the motio@St matter through the 
medium or to the fact that movieg master carrigs the ethe@with 1 itis 
due to the former cayse, and matter dges zo? carPy th@ether wigh it, may we 
not @nsider that matter moVmg thgough the etMer, that 1s a rel@tive motion 
of matter and etheg, must produce effects equal and opposite to®pose of ether 


dno viagetbrough matter? In that cage the reaSbning in @he text would, 
Wiutatrs mutandts, hold good * 
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motion of matter, and motion of the medium 1s a vital one, and 
we shall probably not make any serious advances until experi- 
ment has found a new opening But we must expect many 
negative resulfs before some clue ts discovered Nor can we 


e attach much 1mpoftance to negative results unless they are made 


by some one in whose care and judgment we place full reliance 
We should all the more, therefore, recognize the courage and 
perseverance of those who spend their valuable time in such 1n- 
vestigations as Prof Lodge has re€ently undertaken That 
ultimately some relation will be found between moving matter 
and electrical action there 1s no reasonable doubt 
One of the most hopeful openings for new investigations has 
always been found in the pursuing of a theory to its logical con- 
clusions, and there 1s one result of the electromagnetic theory 
of light whiqh has not, in my opinion, received the share of 
attention which 1t deserves 
When sound passes through air it 1s propagated more quickly 
with the wmd than against it, and we may easily find the 
velocity relative to the earth by cOmbining the ordmary sound 
velocity with the velocity of the wind Similarly, when any 
waves pass through a medium moving with uniform velocity, 
the waves being due to internal stresses in the medium, we may 
tieat of the velocity of the waves independently of that of the 
medium, and say that the wave-velocity in the direction of 
motion of the medium, and relative to a fixed body, 1s the sum 
of the wave velocity, calculated on the supposition that the 
medium is at rest and the velocity of the medium Prof J. J 
Thomson, applying Maxwell’s equations, has arrived at a 
different result for electromagnetic waves, and has come to the 
conclusion that ın order to get the veldfity of light along a stream 
of flowing water we have to add to the velocity of light only half 
the velocity of water The following considerations suggest 
themselves to me with respect to thts result — Maxwell's theory 1s 
founded on certain observed effects, which all depend on the 
relative motion of matter A result such as the one referred to 
implies actions depending on absolute motion, and appears there- 
fore to point to something which has been introduced into the 
equations for which there 1s no experimental evidence The 
only assumption clearly put down by Maxwell 1s that electro- 
magnetic actions are transmitted through the medium, and it. 1s 
possible that that assumption necessarily carries Prof J J 
Thomson’s result with it If a careful examination of the 
subject should show that this is the case, we are brought face to 
face with a serious difficulty It 1s said, with justice, to be one 
of the great advantages of Maxwell’s theory that ıt does away 
with action at a distance, but what do we gain if we 
replace action at a distance by something infinitely more difficult 
to conceive, namely, internal stresses of a medium depending 
on the velocity of the medium through space? I can only see 
one loophole through which to escape, namely, that Maxwell’s 
medium 1s not homogeneous, but consists of two parts, and that 
if we speak of the medium as moving, we mean the motion of 
one of these parts relative to the other 
While we may hope to obtain impogtant results from an ım- 
vestigation of the glation between what we call electricity and 
the medium, we must not lose sight of another avenue, namely, 
the relation between electricity and chemical effects The pas- 
sage of elegtricity through gases presents ns with a complicated 
roblem to which a number of physicists have given their at- 
tention of late years There seems no reasonable doubt that 
electricity m a gas 1s conveyed by the diffusion of particles con- 
veying high charges, probably identical with those carried by 
the electrolytic ion TheJact that this convection 1s a process 
of diffusjon with comparatively small velocity 1s shown by the 
e experimental result that the path of the gyscharge 1s affected by 
any bodily meion of the gas wlfich conveys the current Even 
the canvectun currents due to the heat proguced by the dis- 
charge itself are sufficient&o deflect the Juminous column whigh 
marks thé passage of the current . 
The most Puzzling fact, howeyer, dpnnected with the dischatye 
of electricity through gaseg consists 1n the,absepce of symmetry 
» at the positive apd negative polese There must be some differ- 
ence between % positively and negatiwgly charged atom which 
seems of fundamental importance in the relation between matter 
and what®we cal] electricity eA dgscussion of the various 
phengmgna attendifg the discharge of electricity through gases 
seems to me tf poigt toga foncifision*which May possibly prove 
a step 1n th® right direcgon e, ° . 
A surfacgeof separation between bodies having diffgrent n- 
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dactivities becomeg electufied by the passage of a current, while 
at the surface between two chemically distinct bodies we have, 
according to Helmholtz, a sheet covered at the two sides with 
opposite electricitiés These suffact electrifications are not 
merely ımagımary layers invented to satisfy mathemfittcal surface 
conditions They can he proved to be realities Thus, wien 
one electrolyte floats on another, the spéific resistances ebeing 
different, we offen observe secondary chemicdl effects due to the 
action of the 10ns which carry the surface elettrification 

Tf the passage of electricity from the solid to the gas involves 
some work done, we must expect a double sheet of electricity 
at the boundary, the gas in contact with the kathode becoming 
positively, and that in coutact with the anode gegatively, elec- 
trified — 4 przore we can form no idea Hw a layer of gas, the 
atoms of which carry charges, will behave The ®rdinary proof 
that all electrification must be cogfined to the surface implies 
that all forces act according to the law of the inverse square, 
but where we have, also to consider molecular forces, I see no 
reason why the electrification at a surface may not stretch across 
a layer having a thickness comparable with the mean free path 
ofthe molecule It 1s here that there seems to be the funda- 
mental difference between positive and negative electricity A 
negative electrification of the gas, like that of a sohd or a 
hquid, seems always confined to the surface, and no one has 
ever observed a volume electrification of negative lectricfey 
The case 1s different for the positively electrified part of the gas 
Wherever from other considerations we should expect a post- 
tively electrified surface sheet, we always get a layer of finite 
thickness The result implies a different law of impact between 
positively and negatively electrified ions, but I see no igherent 
improbabihty in this That the kathode let into a gas is sur- 
rounded by a positively electrified layer of finite thickness ex- 
tending outwards must be considered as an established fact, and 
several of the charac.eristic features of the discharge are 
explained by it The large fall of potential at the kathode can 
also be explained on the view which I have put forward, for 1n 
order to keep up the discharge there must be a sufficient normal 
force at the suvface, and if this force 1s not confined to the sur- 
face, but necessarily stretches across a finite layer, the fall of 
potential must be multiplied a great number of times Similarly 
Goldstein has shown that some of the phenomena of the kath- 
ode are observed at every place at which the positive current 
flows from aide to a narrow part of a column ofgas At 
such places we should expect a positive surface electrification, 
and here, again, the whole appearance tends to show that we 
are dealing with a positive vohíme electrification No corre- 
sponding phenomena are observed when the current passes from 
the narrow to the wide part e . 

The fact that ın all cases experimented upon positive volume 
electrifications are observed but never similar negative®electri- 
fications 1s surely of significance 

Some of the results recently brought to light by investigations 
on the discharge of electricityshave interesting. cosmical appli- 


catigns Thus itis found that such a discharge through any 
part of a vessel contaming a gas converts the wholb gas into a 
conductor! The dissociation which we imagine t9 take place 


in a liquid before®electrolytic coMduction takes place must be 
artificially produced in a gas bythe discharge itse Wa, may 
imitate ın gases which have thus been rendered conductive many 
of the phenomena hitherto restricted to liquids thus I hope to 
bring to the notice of this meeting cases of primary and 
secondary cells in. which the electrolyte ıs a gas There are 
other ways ın which a gas can be put into thf& sensitive state in 
whigh we may tre it as à conductor, and we have every reason 
to suppose thatethe upper regions of our atmosphere are 1n this 
state The principal part f the daily variation of the magnetic 
needje is due to causes lying outside the surface af the earth, 
and is ın all probability only an electro-magnetic effect due to 
that bodily, motion 1n our atmosphere which shows itself in the 
diusnal changes of the barometer A favourite idea of the late 
Prof BalfSur Stewart will thus probably be confirmed The 
diferegce inethe diurnal range between times of maximum and 
times of mintrum sun-spots ıs accounted for, by the fact that 
the atmosphere is a better conductor at times of maximum sun; 
spots e e. 

The megtfon of Sun-spots raises a peint not altogether new to 
this section Careful observation of celestial phenomena may 


‘I An experiment by Hiteorf (Wired Ann vw p 6r4) suggested the 
doer a of this fa&, wach was proved independently by Arrhemus and 
see . 
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suggest to us the softition of maty mystevteg which are now 
puzzling us Consider, for 1nstance, how ‘ong it would have 
taken to prové the universal property of gravitational attraction 
1f the record of planetaryemotion had not cofne to the philoso- 
pher’s help *And surely the most casual observation of cosmical 
effegs teaches us how much we have yet,to learn 

Theetatement of a problem occasionally helps to clear 1t up, 
and I may be allowed, therefore, to put before you some qnes- 
tions, the solution of which%eems not beyond the reach of our 
powers * 

1 Is every large rotating mass a magnet? If it ıs, the sun 
must be a Powerful magnet The comets’ tails, which eclipse 
observatio us show stretching out from our sun in all directions, 
probably consist d£ eleqfic discharges The effect of a magnet 
on the discharge is known, and careful investigations of the 
steamers of the solar corona, ought to give an answer to the 
question which I have put ? 

2 Is there sufficient matter in interplanetgry space to make 
it a conductor of electricity? I believe the evidence to be in 
favour of that view But the conductivity can only be small, 
for otherwise the earth would gradually set itself to revolve 
about its magnetic pole Suppose the electric resistance of 
interplanetary space to be so great that no appreciable change 
in the earth’s axis of rotation could have taken place within 
hist@rical tes, ıs ıt not possible that the curents induced in 
planetary space by the earth’s revolution may, by their electro- 
magnetic action, cause the secular variation of terrestrial mag- 
netism? There seems to me to be here a definite question 
capable of a definite answer, and as far as I can judge without 
a strict mathematical investigation the answer 15 1n. the affirma- 
tive 

3 What is a sunspot? It is, I believe, generally assumed 
that 1t 1s analogous to one of our cyclones The general appear- 
ance of a sunspot does not show any marked cyclonic motion, 
though what we see 1s really determined by the distribution of 








* temperature and not by the lines of flow But a number of 


cyclone; clustering together like the sunspots ın a group should 
move round each other in a definite way, and it seems to me 
that the close study of tie 1elative positions of a group of spots 
should give decisive evidence for or against the cyclone theory 

4 Ifthe spot is not due to cyclonic motion, is 1t not possible 
that electric discharges setting out from the sun, and accelerat- 
ing artificially evaporation at the sun's surface, might cool those 
parts fiom which the discharge starts, and thus produce a sun- 
spot? The effects of electric discharges on matters of solar 
physics have already been discussed by Dr Huggins ' 

5 May not the pertodicity of sunspots, and the connection 
between two such dissimilar phenorgena as spots on the sun and 
magnetic disturbances on the earth, be due to a periodically 
recurringgincrease in the electric conductivity of the parts of space 
surrounding the sun? Such an increase of conductivity might 
be produced by meteoric matter cirgnlating round the sun 

6 What causes the anomalous law of rotation of the solar 
photosphere? It has long been*known that groups of spots at 
the solar equgtor perform their revolution ia a shorter time than 
those a tae. latitude, but spots are disturbances which may 
have their own proper motionsg Duner? has shown, however, 
from the dispjacement ef the Fraunhofer lines, that the whole of 
the layér which produces these lines follows the same anomalous 
law, the angular velocity at a latitude of 75° being 30 per cent 
less than near the equator? As all causes acting within the sun 
might cause the angular velocity of the sun to be smaller «t the 
equator than at oth: latitudes, byt could not make it greater, 
the only explanation open to us 1s an &utside effect either by,an 
influx of meteoric matter, as suggested by Lord Kelvin, qr in 
some other way If we are to trust Wr  Welsing's regult that 
faculæ which have their seat below the photosphere ievolve in 
all latitudes with the same velocity, which 1s that of the spot 

-velocity in the equatorial region, We should have toefind a cause 
for a retardation 1n higher latitudes rather than for aif accglega- 
tion at the equator The exceptional behaviour of *the solar 
surface seems to me go deserve very careful attention, from,soler 
. 


I The efforts of Mf Bigelow have a bearing on this point, aS some 
refarks which I have made in a lecture before the Roval Institution 
(Proc Roy, Inst 1891), but nothing decisive can bs asserted gt preseht 

2 Oefvers af Kong! Veterrk Ak Forhandl , 47, 18 e. 

3 Although the impogtance of M Duner's resalts would make an inele- 
pendent investigation desirable, the measurements of Mr Crew, who by a 
much inferior method arrived at other results, cannot hav@ much weight as 


compared with those of Duner . . 
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physteists Its explanation will probably carg with it that of 
many other phenomena ° 

In conclusion, I should like to return for an instant to the 
question whether it 1s possible by any means to tender the pro- 
gress of sctence more smooth and swift If theie rs any trath 
in the .dea that two types of mind are necessary, the one cor- 
fesponding to the boiler an4 the other to the cooler of a steam- 
engine, ıt must also be truethat some place must be found where 
the two may bring their mfluence to bear on each other I ven- 
ture to think that no bette: ground can be chosen than that 
supplied by our meetings We hem it said that the British 
Association has fulfil'ed its object, we are told that it was 
originally founded to create a general interest 1n scientific prob- 
Jems in the towns in which it meets, and now that popular 
lectures and popular literature are supposed to eerform that 
work more satisfactorily, we are politely asked to commit the 
happy despatch There ts no need to go back to the original 
intention of those who have fqunded this institution, which has 
at any rate adapted itself sufficiently well to the altered circum- 
stances to maintain a beneficial influence in scientific research 

The free discussion which takes place in our sections the inter- 
change of tdeas between men who during the rest of the year 
have occupted their minds, perhaps too much, with some special 
problem, the personal intercourse between those who are begin- 
ning their work with sanguine expectations, and those who have 
lost the first freshness of their enthusiasm, should surely one and 
all ensure a long prosperity to our meetings If we cannot 
claim any longer to sow the seeds of scientific interest in the 
towns we visit, because thg interest 1s established, we can at any 
rate assure those who so kindly offa us hospitality that they are 
helping powerfully in the promotion of the great object which 
we all have at heart 


SECTION B 
CHEMISTRY 


OPENING ADDRESS BY Pror HERBERT McLeon, FRS, 
FCS PRESIDENT OF THE SECTION 


IN endeavouring to prepare myself t5 properly fulfil the duties 
of President of this Section, to which I have been elected, and for 
which honour T am much m ebted to the council and members 
of the Association (although I am only too well aware that the 
position might have been more efficiently filled by many others) 
I naturally looked at the repoits of the. previous. meetinzs held 
m Edinburgh in 1834, 1850, and 1871, and it appears that on 
the first two occasions an address was not given by the president, 
a custom the discontinuance of which I have, at the present 
moment? much reason to regret 

At the meeting m 1834 a committee was appointed consisting 
of Di Dalton, Dr Hoge, Dr T Thomson, Mr Whewell, 
Dr Turner Prof Miller, Dr Gregory, Dr Christison, Mr R 
Philips, Mr Graham, Piof Johnston, Br Faraday, Prof 
Dantell, Dr Clark, Prof Cumming, ang Dr Prout, to report 
at the next meeting their opinion on the Adoption ofan uniform 
set of chemical symbols Dr Turner to be secretary 

In the following year the report contains: “ Report of the 
Cofimittee on Chemical Notation Dr Turner, the chairman 
of the committee appointed totake mto consideration the adop- 
tion of an unifotm system of chemical notation, made a report 
to the following effect — . 

‘fï That the majority of the Committee concur iusapprov- 
ing ofthe employment $fthat sygtem of notation which is already 
ın general use on the Continent, though there exists among them 
some difference of*opinion on points qf detail i 

**25 That they think ft desirable not to deviate in the manner 
of gotation from algebraic page except so fo ase conventénce 
requires ° 9 

“3 That they are *of opmion tha?ıt would save much con- 
fusion if every chemist would Always state explecytly thee exact 
quantities which he intefds to represent by his symbols . 

** Dr Dalton stated to the Chemical Section his reasans for pre- 
feiring the symbols whiclf he fiad himself ugal from the com- 
mencement of the gtomic theoryan 1803, to the Berzeha® sys- 
tem of notation supsequently inyoduced B Irehis opigion regard 
must be had to the arrafigement and efuilibrium of the atoms 
eels elastic atoms) in every compound atom, af well as to 
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their number ands weights A system either of arrangements 
with@ut wezghts, or of weights without arrangements, he con- 
sidered only hajf of what 1t should be ” 

We can all sympathize with the members of the section of 
1834 1n their desire to obtain an uniform system of chemical 
notation, for at that trme several very different systems seem to 
have been in use Althoagh the report ıs a short one, 1t proba- 
bly dwected the attention of chemists y, the desirability of avoid- 
ing confusion by the use of various systems, and since that period 
many advances have been made 

There is now little necessity for every chemist to ''state 
explicitly the exact guantttzes which he mtends to 1epresent by 
his symbols” fo. the accuate determ.nations of atomic weights 
by many chemists—and we must not omit to mention the work 
of Stas (whos@death we have had to deplore since the last meet- 
ing of the British Association)—have given us a series of 
numbers which are in the hands of all chemists, so that, except 
ın the cases where great refinemegt 1s 1equisite (o when the 
atomic weight has not been untveisally accepted) there is no 
need to state the values of the symbols 

That gieat advances have been made in chemical notation 1s 
well hnown to all, even in my own short experience I have had 
to learn several different methods When I began to work at 
chemistry I was told that sulphate of lead was to be expressed 
by the formula PbO,SO, Hofmann taught me that 1t should 
be PbSO, , then Gerhardt doubled the atomic weights of oxygen 
and sulphur and the formula became Pb,SO, , Cannizzaro showed 
that the atomic weight oflead should also be doubled, and the 
formula again became PbSO,, but repyesenting twice as much as 
formerly , then Frankland taught me to write SO,Pbo" as the 
expression of the graphic formula— 


O 
ANTA 
P Pb, 
Ó 


which not only states that the compound contains 207 of lead, 
32 of sulphur, and 64 of oxygen, but that the sulphur 1s hexad, 
and ıs combined with two atoms of dyad oxygen, and with a 
dyad compound radical contaming one atom of lead and two of 
oxygen , and ofall the formule just given this 1s the only one 
which satisfies the requirements which Dalton thought necessary 
m 1835, namely, to indicate not only the weights of the elements 
present, but also their arrangement It may be objected that 
we do not know that this formula really represents the arrange- 
ments of the atoms m plumbic sulphate, but there can be very 
httle doubt that the four atoms of oxygen in. the compound are 
not all in the same condition, for if. we examine the properties 
of sulphuric acid (from which the sulphate of lead 1s derived by 
the replacement of the hydrogen by lead), we find that two of 
the atoms of oxygen are more closely associated with the hydro- 
gen than are the other two, and, as there 1s some evidence, 
although perhaps not very conclusive? that sulphur may be 
capable of combinigg with six monad atoms, although no such 
compound is yet known, it does not seem unreasonable to sup- 
pose that sulphuric acid! is really — 
. 
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What the nature of the attraction that holds the atoms to- 
gether my be ıs not known, butit 15 more probably of a charac- 
eter similar toethat of gravity which holds together sun and 
planets, than of the nature of cohesion which would hold the 
atom? rigid$y together , the atoms 1n each molecule are there- 
fore most probably ın a state of rotatiomaround, or of vibiatien 
to ahd from, ghe eentral atom which holds them fogether The 
pictorial representation M a plase dots not therefore truly expfess 
the position of the atoms,sbut merely the relations existing be- 
tween&hem „In organic chemustty the use of formule express- 
ang such a relation has become indispansalle, and in inorganic 

chemistryg. believe such a system is very useful 
Recently this sytem has beef? foufld insufficient f@ the re- 
quirenents oforganic chgmustpy, apd recoyrse has been had 
to the figuig of a éetrahedron tg represent the atom of carbon, 
other atofhs being att&ched to the sdf angles , in this aay 
the position Pi the atqms in space is more or lese expuessed . 


There are many eases, however, in which'the atomicity theory 
fails us At first ıt seemed probable that the atomicity of an 
element varied in pairs of attractions, that 1s, an element might 
be monad, triad, or pentad, but not dy&d oi tetrad , orit might 
be dyad, tetrad, or hexad, but not triad or pentad , but some 
great difficulties have been encountered Thus nitrogen, which 
1s pentad 1n ammonic chlonde and triad uf ammonia, forn®s the 
compound mitnt oxide, NO, in whjch it wuld appear to be 
dyad , ıt has been suggested, however, that in this body the 
nitrogen 1s really tnad, and that it possesses a ‘‘ free bond " 
Now the idea of a ** free bond” seems cofttrary to the principles 
of atomicity, since ıt 1s on the belief that such a free bond 1s 
impossible that the explanation of the existenge of elementary 
molecules 1s formed, for it is said that when hydrogen 1s 
liberated two atoms unite to form a molecule? so that their 
mutual athactions may be satisiede Nevertheless nitric oxide 
1s a very active body, umiting readily with other substances, so 
the free bond seemg to be on the look out for other kinds of 
matter, but to have no attraction for the free bond of another 
molecule of nitric oxide As the molecule of nitric peroxide 15 
variable by alterations of temperature, bemg N,O, at low and NO, 
at high temperatures, 1t seemed not impossible that at the ordinary 
atmospheric temperature nitric oxide was a simplified or disso- 
ciated molecule,,and that if the temperature were sufficiently 
reduced it would be found that its molecule would®be N@,, 
and thus it would contain triad mtrogen without a free bond 
'The density of the gas has, however, been determined at a 
temperature as low as —73° and the molecule is still NO. 
Another important exception to the variation of the atomicity 
of an element ın pairs was furnished by the investigajions of 
Sir Henry Roscoe on the chlorides of vanadium , this element 
which, from analogy, should be a triad or a pentad, appears to 
form a chloride of the composition VCl, Again, the mole- 
cule of peroxide of chlorine 1s CIO,, which would make chlorine 
a tetiad or the compound must have a free bond 

Another set of phenomena which the atomicity theory will 
not explain is the existence of well-defined crystalline salts 
containing whet is called water of crystallization This water 
1s in many cases held with considerabfe pertinacity, the body 
appearing to be a veritable chemical compound. But watér 
appears to be a saturated body, the attractions of the oxygen 
being satisfied by those of the hydrogen. It ıs true that water 
acts vigorously on other compounds, as on metallic oxides to 
form hydrates, and on some anhydrides to form acids, but these 
appear to be phenomena of double decomposition, thus the 
combination of water with sodic oxide and nitric anhydride 
respectively may be expressed by the equations 


OH, + ONa, = ÜHNa + ONaH and 
OH, + O(NO,). = OH(NO,) + O(NO,)H. , 


In the combination of water with an anhydrous salt, a pheno- 
menon often accompanied by great rise of temperature, there 
does not appear to be a double decomposition That there 1s a 
chemical combination of some sort 1s shown by the changes of 
properties produced, crystallme form and colouf being both 
sometimes altered Compounds so produced havW been called 
t molecular comfounds” to imply that saturated molecules are 
ın some way or another combifled, the Sombinaten beigg dif- 
ferent from ‘‘atomic combination," m which the atoms are 
directly united according to their valencies Another explana- 
tion has been suggested by assumutg that there 1s some ‘‘ residual 
affinity” not saturated by the constituents of the body, and that 
this residual affimty enables.bodies to unste in a less stable 
maxner than in Most compounds, But are not these terms— 
**melecular combination” and “residual affinity "—analogous 
to the tegm ** catalysis," nferely words to express —not to explain 
—what we do not understand? If ''residual affjnity ” really 
exists, ıt must reside in the oxygen of the water, or in the 


hydrogen, o8 both , 1f so, wha? will happen to some of the com- ” 


plex eonstitutional formulz of the organic chemist in which the 
carbon ıs tetrad, the oxygen dyad, and the hydrogen monad ? 
Ifeany of these elements have a residual adfinity should we not 
expectgo find additional unions between some of the atoms of 
the same molecule over and above those represented by the 
formula ? . 

Oxygen, thay be tetrad, for which there 1s evidence in OAgy 
Urde: these cftcumstances water 1s by nosmeans a saturated 
compound, and there would be no difficulty 1n explaming the 
Thus crystallized 


combination of wate: “with oxygen salts 
. . . ee . 
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magnesic sulphate, MgSO;, 70H, or SOHoMgo", 60H, would | although Graham found that crystallized alum at a tempefature 
he— p e of 61° lost 18 molecules of water, if he had used a tempera- 
. H H ture a few degrees lower he might have pund that only 16 

il ] passed off ! s 
e N—O O—5 e By a httle stretching of the imagination and alteung the 
d N Lf - atomicities of the elements to suit each particular case, no doubt 
"H e v H graphic formule might bg made for all crystalline salts, but they 
| O | would be perfectly aiuficial, and not much good 1s likely to 
H—O | o—# come from the attempt 
° i ° | Il I fear we are driven to the conclusion, that, notwithstanding 
H——0—————$5————0 ———H all the progress that has been made 1n chemical science during 
É e ZN H ; the last fifty-eight years, we have not yet reached a method of 
Ns. S N Z ' -notation that would have satisfied Dr Dalton m 1834 

€ 0 O===-0 But since that time we have learnt that our fornul ought to 
H HU Ne OY Ng show even more than the number and position of the atoms of a 
NZ | compound, we should like them to indicate the amount of 


potential energy residing 1n 2 body, and our equations ought to 
+ indicate the amount of heat generated by a chemical change 
' Let us hope that before the next meeting of the British Associa- 


H H tton 1n Edinburgh these desirable developments will have been 
| accomplished 
H—0———0—H A short time ago I mentioned the word catalysis as being 


employed to express certain chemical actions which cannot be 


e 
. x AY | | Jf explamed Itis applied to tnose phenomena which take place 
oO O 
/ N in the presence of a body which appears to be entirely un- 
H^ N / `H changed by the action Happily these catalytic actions are 
NZ being explained one after another, so that soon the name itself 
o may become obsolete — 4n example of this action of presence 
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-may be given When a mixture of sulphuric acid and alcohol 
1s heated to a temperature of about 140° to 1§0°, ether passes 
over Now alcohol contains C4H,0, and 1f from two molecules 


H—O O—H of alcohol one molecule of water is subtracted a molecule of 

| Q ethe: results —2C,H,O=OH, + CyHj,O As sulphuric acid 

H yes H 1s known to have a great attraction for water, 1t 1s easy to imagine 

x Hy "f NH that the acid combines with the water and ether passes off 


72 O But it ıs found that a small quantity of sulphuric acid at the 
H H e o o 
ó | temperature of 140^ — 150° will transform a very large amount 





. of alcohol into ether and water, much more than can be ex- 
H—O 0—H plained by assuming that the acid has combined with the water 

a 4 If a mixture of sulphuric acıd and alcohol 1s heated to a tem- 

perature of 140^— 150^, and alcohol allowed to flow ito the 

Even alum, with its 24 molecules of water of orystallization, | liqmd, a mixture of ether and water vapours passes over, and 
may be expressed by an appalling formula — after a lage quantity of alcohol has been transformed, the 
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There 1s certainly a symmetry about tHe forgnula, and it will | amount ef suèphurc acid 1s found tẹ be undeed At 
be found that 16 of the molecules of water are in, a different € irst *efance this seems very *difficult. to expfaing but on 
position from! the remaining 8 , this probably has no significance, | fugther Ingestigatiqn it i5 fcund that alcohol gard sulphuric 
. e 
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acid*act one on another to form ethyl-sulphunic or sulphovimic 


acid — Š 
SO,Hg, + EtHo = SO,HoEto + OH, 


but when ethyl-sulphuric acid i» heated with alcohol, ether 1s 
formed with the reproduction of sulphuric acid— e. 


é SO,HoEto + EtHo = OEta + SOgHo, 


the sulphuric acil 1s then able to produce ethyl-sulphuric acid by 
acting on more alcohol, so a continuous production of ether and 
water takes place without loss of sulphuric acid. Another well- 
known action is the combination of oxygen and hydrogen under 
the influence of spongy platinum In this case the platinum 
remains apparently unaltered, and 1s capable of causing the com- 
bination of arfy quantity of mixed gases As spongy platinum 
possesses the power of absorbing large quantities of gases, it 15 
usually said that the molecules of oxygen and hydrogen are so 
much condensed ın the plaunum shat they are brought within 
the sphere of one another's attractions, and consequently 
combine. 

Another instance of an action of this kind 1s afforded by the 
oxidation of ammonia in the presence of chromic oxide When 
ammonic dichromate 1s heated an evolution of gas occurs, and a 
residue of chromic oxide ıs left which bears a striking 
resemblance to a mixture of black and green tea, when 
some of this substance 1s placed on a piece of 
wire gauze, heated and then supported over a vessel 
containing a strong solution of ammonia, the oxide glows in a 
manner similar to the glowing of spongy plaunum under the 
influence of a mixture of hydrogen and air Under these con- 
ditions the chromic oxide facilitates the oxidation of the am- 
monia, but 1t becomes changed during the process, instead of 
having the appearance above described, 11 acquires a bright 
green colour Now, we know that chromium ıs capable of 
forming several combinations with oxygen Is it therefore too 
much to suppose that the chromium 1s alternately oxidized by 
the oxygen of the air, and reduced by the hydrogen of the am- 
monia, so that, although ın the end it has the same composition 
as at the beginning, nevertheless it has been continuously de- 
composed and reproduced? Now, may not a similar change 
take place during the action of spongy platinum on a mixture of 
hydrogen and oxygen? The alteration of the platinum 1s very 
shght, but I believe I have observed a shght modification of the 
appearance of a fragment of spongy platinum that was kept 
glowing by a small jet of purified hydrogen for some hours , the 
gas not being allowed to burn so as to heat the platinum toa 
very high temperature, the metal appeais to be compacted and 
to be covered by minute spherules of glistening metal Now, 
may not the platinam have entered into combination with one 
or other of the gases and been subsequently reduced? If this 1s 
the true explanation, then we have in this case a continuous 
series of chemical changes and the ‘‘ catalysis ? 1s explained 

We all know the ease with which gxygen is obtained from 
potassic chlorate when heated with a small quantity of oxide of 
manganese , the qfantity of peroxide 1s the same at the end of 
the process as at the heginning, and ıt may be used over and 
over again, to assist in the decomposition of fresh potassic 
chlorate The oxide of manganese undergoes a molecular 
alteration , if a crystalline varrély ıs employed, ıt 1s found, at 
the end of the process, to have been transformed into fine 
powder 

I hope I have proved to the satisfaction bf my brother 
chemists that potassic p@rmanganate 1s first formed and subse- 
quently@decomposed with the reproduction of manganese per- 
oxide e e ^» 

Oxide of cobalt possesses the remarkable property of decom 
posing solutions of hypoqhlorites at moderat? temperatures with 
Ay rra oxygen For some time I*have been endeavouring 
to hind the esplattation of the change, but hitherto without cpm- 
plete success At first it se@med probable that an unstable 
cobaltate, analogous to 2 ferrate, was formed and decomposed 
at the*temperature of the experiment , In fgct oxygen is evolved 
ewhen chlorine 1s pagsed through a oiling solution of sodic 
hydrate @ontaining ferric hydraje in suspension But no evi- 
dence of the exisfigce of a cobaltate could be found e When a 
cobfitótis saltpis added,toean alkaline solutiqn of a hypochlonte, 
a black pjecipitat? is Brea whch is uspally gtated to be cobal- 
uc hydrate CogHo,, Sut Vortmatin Has shown that, when a 
cobaltous*say 1» moed with a solution of 10fine m potduc 
iodide, ahd the liquid renderéd alkaline by sodic hydrate, the 
precipitate dosned at a wmperature between 50° and 60° ep- 
NO. 158,,vor* 46] 
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proaches in composition the dioxide of cobalt, CeO, He also 
found that the pregpitate lost oxygen at the temperature of boi|- 
ing water I have repeated some of his experiments and cam 
quite confirm them, although I have not obtained an oxide con- 
taining quite as much oxygen as his richest oxide The odes 
I prepared rapidly effected the decompositjon of a solution of 
sodic hypochlorite, and that withogt undergoing any loss of 
oxygen themselves , in fact, in the two experiments made, the 
cobalt compound contamed a httle more oxygen after boiling 
with the hypochlorite * ° 

We have now many instances of the influence which small 
quantities of substances have upon chegucal weactions These 
influences may be more common than@s generally supposed. 
The presence of a third body 1s frequently helpfifl in the combi- 
nation of elements with one anothet thus dry chlorine will not 
attack melted sodium or finely divided copper, an electric 
spark will not cawse a dry mixture of carbonic oxide and 
oxygen to explode, carbon, phosphorus, and sulphur will 
not unite with dry oxygen, and as chemical science progresses 
we may find that many well-known actions are conditioned by 
the presence of minute traces of other matter which have hither- 
to escaped detection We all know the profound alterations of 
the properties of substances by minute traces of impurities , less 
than one-tenth per cent of phosphorus will render steel Whfit 
for certain purposes The sapphire and ruby only differ from 
colourless alumina by the presence of traces of impurities hardly 
recognisable by chemical analysis Dunng this meeting we 
hope to have a contribution to the section on the mfluence 
of minute traces of what may be called impurities on éhe pro- 
perties of different substances and their influence on chemical 
changes 

In this city, where the first public chemical laboratory was 
started in 1823, by Dr Anderson, the assistant of Prof Hope, 
it ıs hardly necessary to insist on the extreme importance of 
teaching chemistry by practical work, but unfortunately, even 
at the present time, endeavours are made to teach the subject by 
means of lecfüres (sometimes without experiments) or by read- 
ing Those who are acquainted with “chemistry well know the 
impossibility (this ıs hardly too strong a word) of learning the 
science, especially 1n the first stages, without actual experiment, 
by which a practical acquaintance with chemical phenomena is 
obtained he attempt to learn chemistry without practical 
experience 1eminds one of the well-known story (for the truth 
of which I will not vouch) of a mathematician who lectured 
on natural philosophy , he was visiting a foreign laboratory, and 
stopped before a piece of apparatus and asked what it was on 
being told it was an air-pfmp, he exclaimed, ‘‘ Dear me'!*I 
have lectured on the air-pump for twenty-five years, and this 1s 
the first time Ihave seen one" It is problematic&l if his 
students can have derived much advantage from his lectuies 
Teaching of the kind to whieh reference has just been made 1s 
generally given to candidates fog examinations who do not intend 
to take up chemistry as their chief subject At the present time 
chemistry 1s required fo. entiance and preliminaryfexaminations 
from many classes of students There 1s no douBt that 1t 1s an 
excellent means* of education, Seaching, a boy to observe and 
draw conclusions from his observations , but iffhe makes no 
observations it 1s little more than useless cram, the memory 
might as well be exercised by learning a novel by heart 

This imperfect mode of teachifig chemistry arises principally 
from the difficulty of obtaining properly appointed laboratories 
1n schools, in addition tq which the very sti$ng fumes are some- 
tines disagreeab&, making it imconvenient to have them 1n or 
nea? a house,*to say nothing of the possible dangers eto the 
clothes and their contents”, but there 1s no help forit, the teach- 
inge must be accompanied by experimental demenstration, as 
was indicated in the Reports qn the,teaching of chemistry which, 
have beep fresented to this Association in former years It 
mtis® be gdmitted that examinations do not always discover the 
best student , many are capable of preparing for examinations 
wWithea, smell kpowledge ot their subject,Sothers, with a good 
knowlgdge, fail from nervousness or other causes, but at the 
present time examination, though far from perfect, 1s almost the 
only fneans we have of Judging the fitness ofthe candidate By 
properly eelecting questions the exarfiner may, to a considerable 
extent, discourfge cram, he should endeavour to find out what 
the pupils have actually seen, and to make them draw conclu- 
sions from facts which they have either themselves observed, or 
which have been described*to them , it 1s only in, this manner 
that chemistry.can be used as a means of mental training 
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These remarks do not apply to the education of students ın- 
tending to make chemistry their profession, who have many op- 
pértunities, in the large lal'oratories of Great Britain and the Con- 
tinent, of obtfining all the necessary instruction The Institute 
of Chemistry, which was founded to 1mpxove the status and also 
the eda@cation of profeSional chemists, requires that its mem- 
bers should have $ thoroughly scientific trainfig Before a 
candidate for the asocia sd 15 admitted to examination, he 
must bring evidence that he has passed satisfactorily through a 
systematic course of at feast three years’ study 1n the subjects of 
theoretical and practical chemistry, physics, and elementary 
mathematics, in sgme recognized college or school , and before 
admission to the fellowghip he must have passed through three 
additional yearsof work ın chemistry It is to be hoped that 
an example of this kind wille ultimately have a good effect in 
1mproving the modes of teaching the science in its elementary 
stages . 

There 1s another class of workers in chemistry who must not 
be forgotten at the present trme, as they have much influence on 
the life of the world and have been working for ages, but have 
only iecently been recognized JI mean those organisms which 
are included under the name of microbes These organisms are 
capable of producing chemical changes which entirely surpass 
all the results hitherto obtamed by the chemist in his laboratory 
That the transformation of sugar into alcohol and carbonic 
anhydiide in the ordinary process of fermentation is due to a 
living organism, has been known for some years, the 
important transformation of ammonia into nitrous and nitric 
acids Methe soil has been shown to be due to organisms 
which have recently been investgated by many chemists, it 
1$ possible to transform ammonia into these acids in the labora- 
tory by oxidation under certam condition. and at a high 
temperature, whereas the organism does the work quite as 
efficaciously at the common temperature Other organisms have 
the power of producing complex organic porsons by the altera- 
tion of some of the constituents of the animal body, and the 
relation of these products to the study of diseases is of the 
highest possible 1mportaffce As we hope to have a discussion 
on*this interesting subject by many eminent authorities, both 
from the chemical and biological points of view, it will be 
unnecessary to puisue the subject further, unless it be to urge 
some of the younger chemists to work at the chemigal aspect of 
bacteriology. They must be prepared for hard work and many 
disappomtments, for the subject 1s undoubtedly a difficult one 

I cannot conclude this address without reference to the great 
loss which chemistry has sustained by the death of Piof A W 
von Hofmann I had the good fortune to be under him as 
student and assistant from 1856 until he left this country ın 1865 , 
all who worked with him must have been deeply impressed 
by his capacity for work and his power of inducing work in 
others Although perhaps some of as did not appreciate this at 
the time, yet we feel we owe him*a debt of gratitude for his 
having starte, us in the ight way The list of papers under 
his name in fhe Royal Society Catalogue up the year 1883 1s 
299, wiitten W himselfalone, besides twenty two joint papers 
One of his characteristics which@impressed me Was his investi- 
gation fpr the purpose of furtherifg chemical knowledge without 
any view to practical applications, and I well 1emember his 
lecture at the Royal Institution, in 1862, on Mauve and Magenta 
(which owed so much of their success to his work), ın which he 
produced the original specimen of benzene which had been 
obtained by Faiadayefrom oi! gas 12 1825 He pointed out that 
Faraday had prepaied this substance and inveStigated its pø- 
perties without ever supposing that it could haveeany practal 
appheation The following ıs the contludıng paragıaph of the 
ecture — e 

“Need I say any more? ‘The moral of Mauve and Magenta 
is transparent enough , I read it im yom eyes Wenderstand 
each othe: Whenever in future one of yom chemical fiiemds 
full of enthusiasm, exhibits and explains to you his newly dis- 
covered compounds, you will not cool his noble ardom bygske 
mg hun that most terrible of all questions, * What 1s itsguse ? 
Will yom compounti bleach or dye? Willit shave? May it be 
used as a substitute for leather?’ Let Imm quietly go on with 
his wok The dye, the lather, the leather Qui mage their 
appearance in due time e Let him, I repeat, perform his tasle 
Let him indulgein the pursuit of tiath—of trath pyre and simple 
—of tuth not fo: the sake of Mauve," no: for the sake of 
Magenta, let him puisue tiuth for the&ake of tiath ", 
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and in many cases the reward consists solely 1n the consciousifess 
that the investigator has done his duty , in some cases the 
rewaid may take a more substantial form, and, since the above 
paragrapns were written I have been informed that Prof von 
Hofmann has left a large foitune, the result of the applications 
of his discoveries in technical chemistiy 
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NOTES 


WE hope to publish shortly, in the series of *'Scientific 
Worthies,” a portrait of Sir Archibald Geikie, whose address as 
president of the British Association we print to-day The por- 
trait will be accompanied by a sketch of Sir Archifbald's career 
as a man of science. 


THE International Congress of Experimental Psychology 
began work at University College, Gower Street, on Monday, 
when an address was delivered by Prof H Sidgwick We 
propose to give on a future occasion some account of the pro- 
ceedings 


THE Helvetic Society of the Natural Sciences will hold its 
seventy-fifth annual meeting at Basel from September 5 to 7 
The Basel Society of the Natural Sciences will celebrate its 
seventy-fifth anniversary at the same time 


Mr J BRETLAND FARMER, M A, Fellow of Magdalen 
College, Oxford, and Demonstrator of Botany 1n the University, 
has been appointed Assistant-Professor in Botany at the Royal 
College of Science, London, as successor to Dr D H Scott, 
who becomes Honorary Keeper of the Jodrell Laboratory, at 
the Royal Gardens, Kew. 


Mr H M BERNARD, M A, has been elected to the Mar- 
shall Scholarship, Royal College of Science, South Kensington, 
for the ensuing year, in place of Mr G Biebner, whose term of 
office has expired. 


Mr J P Hitt, of the Royal College of Science, South 
Kensington, and the University of Edinburgh, has been 
appointed to the Demonstratorship of Biology in the University 
of Sydney. 

Mr SiLVA WHITE has, for reasons of health, resigned his 
office as secretary and editor to the Royal Scottish Geographical 
Society, a post he has filled since the institution of the society 


WE regret very much to hear of the death of Dr H J 
Tylden, whose article on ** The bearing of pathology upon the 
doctrine of the transmission of acquired characters ” was printed 
in NATURE last week At the beginningepf last week, he died 
of typhoid fever Dr Tylden had been engaged 1n inwestigating 
the etiology of typhoid fever, and there 1» no doubt that he thus, 
cont@acted the disease A 


Two eminent,men who had been intimately connected with 
India died last week—Dr Forbes Watson and Dr H W 
Bellew Dr. Bellew was well known as an Oriental lingaistand 


as the author of various Works in avhich he made important con- ° 


tributions to ethnology Dr Forbes Watson acted for rgany 
years as Reporter on the Products of Ifdia and Director of the 
India Museum * He did much to give the Xyglish People a 
wid& and more accurate kn®wledge both of the races and the 
material resources Of India : . 

THE death of Dr Feliç Giordano, of Rome, 19° announced : 
He was the head of the Geological Survey of Italy agd Chief 


Inspector ef Mines . 92 .* 
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THE Glasgow and West dt Scotland Wechaicaf College has 
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issue@ its calendar for th€*yearer892 93 * H 


. e . 
e. eON ejely 27 the eruption of Mount Etna, whiclf on dhe pre- 


This seems'to me the tiue spirit of the scientific investigator | vioys day had incregsed considerablyin activitygws again as 
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violent as during the first few days of the outbreak Rocks and 
masses of volcanic débrzs were ejected from the crater to a 
great heighty as well as a quantity of fine ash, which fell in 
showers over thé country The cloud of smoke over the summit 
increased, and the subterranean rumblings were so loud and fre- 
. 
quent as to make the windows tn the houses rattle The lava 
streams were also extending Singilar reports were issued on 
the three following days, but on July 31 a general decrease in 
the volume of the lava was noted On August I ıt was stated 
that the eruption seemed to be subsiding No underground 
rumblings were heard, the smoke issuing from the crater was 
white, and the lava streams moved very slowly, and, in fact, 
almost stopped On August 2 the volcano showed some signs 
of renewed activity, and the laya streams began to flow afresh 
The underground rumblings were not, however, so loud as 
before 
SOME information as to the volcanic eruption in Great Sangir 
is given in letters sent from Menado, the chief Dutch settle- 
ment in the north of the Celebes, from which Sangir 15 about 
300 miles distant The letters are dated June 12, and were 
printed in the Handelsblad, of Amsterdam, on July 27 Accord- 
ing to a summary in a Reuter s telegram, the disaster came with 
appalling suddenness At ten minutes past six on the evening 
of June 7 unannounced by the shghtest shock of earthquake, 
subterranean rumblings, or other seismic waining, a terrific 
eruption began from the great volcano Gunona Awa, which 1s 
not far from Tarvena, the capital of the island Ashes in ım- 
mense masses and stones of considerable size soon fell all over 
the island Hundreds were lulled by this shower, and even 
those who reached the shelter of their homes were not safe, for 
nearly everywhere in the country districts the light wooden 
houses collapsed under the weight of the stones and ashes which 
quickly settled on the roofs In the immediate vicinity of the 
mountain, on the slopes of which are numerous farms and vil- 
lages with extensive plantations, immense destruction was 
caused by the great streams of lava, which flowed with astonish- 
ing rapidity down into the surrounding valleys Houses were 
carried away with all their contents, and many of the occupants 
met a terrible death ın these rivers of molten rock — Besides the 
hundreds who are known to have lost their hves on the low- 
lands, between five hundred and a thousand more who were 
engaged in the rice-fields on the mountain slopes have not been 
heard from The crops have been destroyed, the*cocoa-nut 
tiees have suffered severely, and 1n many parts of the island the 
wells have become dry c 
AT the time of our last issue the weather was very settled, 
and the gir very dryg scarcely any ram having fallen for some 
days Os Friday, however, July 29, the anticyclone began to 
egive way, and the low pressure over the Bay of Biscay extended 
northwards and over the eastern parts of England, cfusing 
thunderstorms in the southern counties By Sunday, the dis- 
turbed weather had extended over the whole'country, and rain 
had fallen at most places, but the area of low barometer was 
passing away to the eastward, and dawing the early part of this 
week the type of weather again became anticyclonic generally, 
but*the Sky became clgudy, and rain fell*in places , while on 
Wednesday a depression lay over* the Nogth of Scotfand, 
which appeared hkely to Spread southwards Temperatures 
have ranged from 70°,to 75° and upwards in the southern 
distracts, but dave been considerably lower in the north, the 
daily maxima frequently not reaching®60° The Weekly Weather 
Report howed that for the week enging July 30 the temperature 
only gightly extetded the average in the North of Scotland 
Rainfall waS mush bélow thé Qnefn, amounting to six to nme- 
tenths et, an inch iif most districts? hile’ reckoning fram the 
beginnirfs qf the year there 15 à deficit in every district, a8unt- 
ing to ds much as 7 4 inches in the south-west of England 
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THE Austrian Meteorological Society hasissued an appeal for* 
contributions towards the support of the meteceological obser- 
vatory on the surtmit of the Sommbkck The observatory was 
established by M  Rojacher ın 1886, and comp&ted at the ex- 
pense of the Austriam Society and the German and Augtrian 
Alpme Club, it has smce been mafhtained at the &xpense 
of these two institutions, togethes with a subvention from the 
Manistry of Inséruction, and aided by a small reserve from the 
original building fund The recent death of M Rojacher, and 
the removal of the Alpine Club from a house on the Summit, has 
thrown such additional expense on the Augtrian Society as to 
endanger the efficient maintenance ofthe Observatory The 
station has already rendered good service to science and has 
somewhat modified the theory of the nature and ongin of 
storms , several physicists have also conducted experiments 
there on radiation, atmospheric electricity, and other subjects of 
considerable importance We hope, therefore, that the appeal 
of the Society for funds for the efficient maintenance of the 
station will meet with entire success 


THE trustee$ of the South African Museum, in their report for 
the year 1891, record a serious loss in the mmeralogical series of 
the Museum’s collection On the night of September 7 and 8 
the Museum was robbed of the Stonestreet collection of 10ugh 
diamonds, a separate diamond in singularly hard rock, and 
several very interesting nuggets of South African bild The 


exhibition hall was broken into through one of the small upper . 


windows opening on the higher of the two galleries, and the 
specially protected table-case, contamung the diamonds and gold, 
forced by shattering the lock Two men—whose names, A 


McEwen and E Cohen respectively, were already too welle 


at the Supreme Court session on the 13th November, and 
sentenced to four years’ haid labour The police succeeded in 
recovering 49 of the 173 diamonds belonging to the Stonestreet 
collection, including most of the larger stones, but among the 
missing majonty are many unusual and abnormal crystalline 
forms of much interest, collected with great pains by the late 
Mr Stonestreet, during the earlier years of mining in Griqua- 
land West The Du Toit's Pan diamond in indurated rock and 
the gold nuggets have not been recovered 


IN the course of an interesting address dehvered lately at the 
opening of the new chemieal laboratory of the Case School of 
Applied Science, Prof C* J Mabery called attention to the 
fact that notwithstanding America’s abundant gipply of crude 
materials, with cheap fuel ın unlimited quantitas, and a ready 
market with am increasing dengand, she continues to pay enor- 
mous sums for imported prodticts whufh shouldebe pragluced at 
home Prof Mabery thinks, however, that the outlook for 
the immediate future ıs encouraging In several directions the 
manpfacture of chemical products has begun, and others, he be- 
leves, will follow There are certain lines along which rapid 
development mmy evidfntly soon be expected, and one of the 
mest promismg 1s sal-soda Until quite recently the Le Blanc 
process, which was invented in France to manufacture soda-ash 
when the supply from natural sources was largelf cut off during 
the French Revolution, has fuppli&d the world since early in the 
present fentury In utilizing all bye-products the great Le Blanc 
works of Europe have been able to produce soda-ash at a trifling 
fosa , AsLe Blanc plant has never been &tablished in America, 
and @robably one never will be Such a plant requires immense 
capital, and, besides, g combination of coal, salt, and limestbne, 
Within a 
few years anothér method, known as the ammonia-soda process, 
has been putento operation in Europe The first cost of a plant 
for this process 1s not large, and since it furnishes a purer 


E "eproduct than the Le Blanc method, it will probably supply a 
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considerable pertion of the sal-soda of the future, especially in 
the United States The nawe? method has thétespecial advantage 
that ıt forms bicarbonate of soda direct and very pure Two 
plans for this process have been erected 1g America, one of which 
has bean operation al Syracuse, N Y , forseveral years, and the 
other has recently been erected in Cleveland "As additional 
illustrations of the possibilities in store efor the United 
States, Prof Mabery nsentioned the manufacture of porcelain, 
and the próduction of artificial dyes and colours from coal-tar 

AN interestingereportgon the pearl fishery of the Gulf of Cali- 
forma 1s contributed By Mr C H Townsend to the new 
Bulletin of the United States Fish Commission The season for 
pearl fishing begins about the first part of May near Cape St 
Lucas, whence operations are gradually carried into the Gulf of 
California, which ıs usually entered by May 15 During the 
summer the entire eastern coast of the peninsula is worked, and 
1n October the base of opeiations ıs removed from La Paz, the 
headquarters of the Pearl Shell Company of Lower California, to 
Acapulco, where the fishery 1s continued for two er three months 
longer atevei of romance may hitherto have enshrouded 
the diver for pearls 1n the sea, he 1s now, as described by Mr 
Townsend, practically a submarine labourer, who uses all the 
modern diving paraphernalia available No longer plunging for 
sixty secgnds into the sun-lit green water that covers a coral 
bank, he puts on a rubber suit with glass-fronted helmet, and, 
suitably weighted with lead, descends for hours to gather pearl- 
oysters, which are hoisted 1n a wire basket by his companions in 
the boat above, who supply liim through a rubber tube with the 
aw he breathes The best year at the fisheries ın comparatively 
recent times was 1881 During that year many pearls of extia- 
ordinary size and great value were obtained , amoffg them was a 
black one weighing twenty-eight carats, which sold in Paris for 
10,000 dollars 

A VALUABLE report on the petroleum trade of the Caucasus 
has been sent to the Turkish Government by Aassib, the 
Turkish Consul-General at Tiflis, and some interesting extracts 
from ıt are quoted in the Board of Trade Journal The 
petroleum springs of the peninsula of Apcheron, not far fiom 
the place at present occupied by thé@town of Baku, were known 
according to the writer, several centuries before the Christian 
era, and the phenomena produced by them, totally mexplicable 
in those barbaric ages, gave rise, he,says, to the woiship of the 
Guebres, followers of Zoroaster, wleich lasted into the nineteenth 
century, for Wye temple of the worshippers of eternal fire 1s sgen 
to the presentfKday The springs of Balakhani me situated 20 
kilometres from Baku on a barend and plateajt, swept by the 
winds, at an efevation of about (ip metres above the level of the 
Caspian Sea The petroleum lands occupy an area of about 
8 kilometres At the present time Balakham and, Sabountchi 
possess more than 1000 wells, some of them newly bored, 
producing m twenty-four hours as much as 400,000 pouds* An 
era was marked in the history of "the naphthe industry by jhe 
house of M Nobel, which started at Bahu in 1884, and inethe 
following year purchased a small bufiness and undewook the 
production ofspetroleum on a small scale At tnat time the don- 
-veyance of petroleum to Bahu was effected by means of carts 
and leather bottles M Nobel endeavoured to sho'y the ap- 
surdity of this primitive method of transport, and recommended 
that pipes should be eonstiucted, but the majopity af theeme®. 
chants rejected thepropo.al He then constructed the fugt pipe 
at his own cost, and demonstrated the utility of it to hig col- 
leagues, several of whom very soon imitated his example, and 
Baku has to day a glozen lines of pipes, each eof which costs 
more than 100,000 roubles The same house, dissatisfied with 
the system of shipping petroleam in barrels,eproposed to the 
Kavkaz and Mercury Navigation Company of the €aspian anal 
the Volga that hey should build tank boats fof thg gaclusive 
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conveyance of petroleum This proposal having been rejected, 
the firm constructed several of these vessels at thetreown expense 

This innovation, of which even the Americans héd not yet thought, 
was accepted by the two petroleum-producing countries, and 
tank boats, the number of whicn is constantly increasing, are to 
be found on all the waters ef the civilized world It is aise to 
M Nobel that those gigantic reservoirs of iron which contain 
hundreds of thousands of naphtha products are due — They are 
to be seen in large numbers at Baku, Batoum, and everywhere 
else where petroleum is carried ın bulk The series of innova- 
tions by M Nobel do not stop there — With a desire to improve 
land carnage he proposed to the Griazi- Tsaritsine Railway Com- 
pany the construction of special tank waggons for the transport of 
the petroleum, guaranteeing a Ipad for them for several years The 
railway authorities scoffed at the idea, and it was by the ex- 
penditure of very large sums tnat the Swedish merchant con- 
structed for his own use the first tank waggons Scorn was im- 
mediately changed to enthusiasm, and to day thousands of these 
waggons circulate on the railways of Caucasia and Grazi 
Tsaritsine 


IN Part xxi of the Zoological Reports of the Norwegian 
Noith Atlantic Expedition, Christiania, 1892, Dr D C 
Danielssen gives an account of the Crinoids and Echinoids of 
the North Atlantic Chief among the former 1s the beautiful 
Bathycrimus cei penterr, first described as ZZyez ints carpenter i 
by Koren and Danielssen in 1877 from specimens collected by 
the expedition, and thought to be a new genus, but a careful study 
and comparison with Herbert Carpenter's description in the 
report of the Challenger Crinoids proved ıt to belong to Bathy- 
csznus The morphology of tais species ıs very fully described 
and figured , very interesting are the statements about the ap- 
parent formation of “new crown" on specimens which had 
apparently lost their first crowns, 1n one of these ‘‘the stalk 
was IIO mm in height, the clown was 2 5 mm high, and the 
root was 20 mm in length The radials of the crown were 
attached to the basals by a pretty broad seam, the basals being 
concreted and forming a firm rng as upon old individuals, 
which distinctly showed that while the radials were a new for- 
mation, the basals pertained to the old detached crown and 
formed the true calyx from which the new crown issued ” In 
this specimen the tentacles could not be seen, and ıt was very 
difficult fo observe the disc, as it was covered by the closed arms 
which could not without damage be separated fiom each other, 
but that a new crown wds in course of formation seemed mdu- 
bitable In addition to this species of Bathy@rmus, Joco inus 
Jofotensis, and the followmg species of Antedon were found — 
A tenella, Retuus, A petasus, D and K , A pawltxa, Dun 
and Sladen, A quadrata, Carp , and A eschrichtt, Mulley 
Fo@rteen species of Echinida are mentioned, of which Equus 
alexandrt, Dan and Kor, 1s redescribed and figured 


THE additions to the Zoological Sogiety’s Gardens during the 
past week include a Hainan Gibbon (Hylobates harnanges) from 
Southern China, presewted by Mr Julius Newrgan , a Hum- 
boldt’s Lagothrix (Lagothrex humboldtr) from the Upper 
Amazons, presented by Mr Chas Clefton Decconsón, F ZS , 
a Red Howler (Afycetes Senzcutitts) from New Granada, presented 
by*Mr John F Chittend@n, GMZ6& ,a ‘Gartett’s Galago 
(Galago garnett.y front East Africa, presented by Commande: 


a ANE a a a — P I li ce 


netti: 8 ) from Tasmania? presented by Lieutenant E A Fmd? 
ly, RN PS > 2 Raccoon érosyon. lotor) from NortlÉAmerica, 
presented” by Mr A C Cooke , a Short todi Eagle (Cer egetus 
gallicus) from Southern, Eufopyy “presentéd by Mr Vincent , 
a Leadbeater’s Cockatde*(Caasua leadbSatert), a Slgfder- -billed 
Cotkatpo tZicrfetes tenuzrostris) from A@stralia, @résented by 
Mrs Phillips, a Rock Thrush (Monticola saxatzíig), two Sol- 
AU ThrusRes (Monticola qa 25), iue a Common Jay 
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H J Keene, RN,, a ennt s Wallaby (Zgnaaturzs dens * 
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(Garfulus glandas ms), an Oitolan Bunting (Erderiza hortu- 
fana), a Blackpird (Turdus merula), a Nightingale (Daulias 
Juscimiz), British, presented by Mr E Cossavella, a Common 
Jay (Garr ulus glandarius), a Natterjack Toad (Bufo calamita), 
six Crested Newts (Molge cristata), three Palmated Newtse 
(Molge palmata), British , three Sand, Lizards (Lacerta agilis), 
five Yellow-bellied Toads (Bomébznator bombinus), an Edible 
Frog (Rana esculenta), European, presented by Mr G B 


Coleman , four Common Snakes (77 opedonotus nati ix), British, — 


presented by Count Pavoler, FZS , a Malbrouck Monkey 
(Cercopithecus cynosus ts) from West Africa, a Barbary Wild 
Sheep (Ovis Wagelaphus 8) from North Africa, two Common 
Squirrels (Sezurus vulgaris), British, deposited, two black 
Apes (Cynopithecns niger) from Celebes, purchased 





OUR ASTRONOMICAL COLUMN 


SOLAR OBSERVATIONS AT THE R OSSERVATORIO DEL 
CoLLEGIN Romano —Prof Tacchini, in the Memorte della 
Soczetà degl. Spett oscoprste Ttahanz, gives a tabular statement 
of the prommences, faculze, and spots visible on the sun's surface 
during the first three months of the present year Taking the 
case of the number of prominences, no less than 300 were 
observed during this period, 161 appearng ın northern and 139 
in Southern lautudes During the first two months promi- 
nences were more numerable in the Suth hemisphere, amount- 
ing to an excess of 7 and 5 respectively, but in March as many 
as 78 were recorded for the northern as against 44 for the 
southern The latitudes for the regions of greatest frequency 
were + 40° + 30° and — 20? — 30° 

For the faculæ 28, 24, and 18 (total 70) were recorded for the 
northern latitudes, while very nearly the same number 
(76=20 + 18 + 38) was observed on the southern hemisphere 
In both cases the record for latitudes + so° + 40° was one, 
the greatest number appearing in latitudes + 10° + 30° 

The total number of groups of spots recorded was 80, of which 
38 were observed noith of the equator Curiously enough the 
month of February only contributed 21 out of this number, 34 
being recorded for January , the region of greatest frequency 
occupied the zones + 10° + 30° 

Allowing for the very unfavourable season for observations, 
a considerable increase over the preceding quarter will be at once 
noticed The relative amount of spotted area shows an enor- 
mous increase foi February, the numbers for the months com- 
mencing with January being 79 79, 153 61, and 61 57 


A REMARKABLE PROMINENCE —Mr J Fényi, in the 
Memorie della Società degli Spettr oscopists Italiant, gives an ac- 
count of an unusually large prominence that was visible at 
Kalocsa, on May § last At 10h 25m , Kalocsa mean time, the 
prominence was very small, but later it developed very consider- 
ably, forming itselé into a set of small bands, clearly inclined 
towards the equator , At Irth 55m the observed height was 
139", thefe being no ification of à rapid ascent At 12h. IIm 
a very rapid upward motion had already begun to make itself 
wisible, and by 12h 17m 34s the height reached was 287", 
extending to 317" rm 11s later, when the velocity of ageent 
was 306 km persecond After a few minutes the lower parts 
to the height of 360" became invisible, but the émooth portions 
ascended at 12h 21m 49, with a velocity of 368 km per second 
toa heaght of 531" his latter measurement was made at 
, and soon aftergheobjex wasnomoreseen The 

actual height attained, then, may be reckoned about 381,800 
km f or 297,126 miles, „At the termmaton of this eruption, 1t 
was nouged that the prominences at 197° and 79°, and even dhe 
ont at 106° which very nearly come'ded with th position of the 
eruption itself, sull rettined tbe sake forms, having appar@ntly 
suffered no change by this enormous disturbance , no faculze or 
spotseeither y ere recorded whiclf could in any way be connected 
«with this outbreak t. ° 


. 

THE VRAPEZIUM IN THE ORJON qe —During the first 
three months of fhe present and preceding year Dr L@Ambronn, 
of fhe®Gottigzen Obsgrvatorys has andertaleen a measurement of 
the distagses and’post ion angles betwegn the four bright stars 
forming tee trapezium in the greft nebula of Orion The results 
which he Mas obtaMed are recorded in the*3103*nujnbét of 
Astronomische Nachrichten . 


Commencffig with the star 8' Orionis, wiach ıs heg designated 
NO, 1188, vot. 46] ° 
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a, ard takirg the others in cyclic order following the direction 
opposite to that of the motion of the hands of a Watch, we find 
these designated by*5, d, and c respectively The accompanying 
table, for the sahe of comparison, shows the positifn angles and 
distances for the equingx 1870 from the measurements of W 
Struve, Dembowski, O Struve, Hall, arf Ambronn e 

a ( 




















W Struve | Qembowsk: | O tuv Hal mbronn 
1856 15 | 1867 04 18700 1877 7 1891 6 
e cee eee 

o L o 4 o 4 o 4 LJ 4 

ab| 311 45 31i 22 311 32 311,4 3It 15 
ac | 60 29 “61 38 6022 % 61°8 60 58 
ad) 340 20 | 342 23 | 342 5 | 342 1$ | 342 35 

e 

bc) 95 35 96 2 95 36 95 34 95 26 
ód| 3148 | 321: 31 43 32 55 33 1 
ed| 299 34 | 299 33 | 299 34 | 299 18 | 299 15 
ab| I3 602 12 907 13 049 I3 116 13 250 
46 | 13 344 13 385 I3 276 13 453 13 698 
ad| 16 854 f 16 681 16 876 16 768 16 997 
e . 

be} 2% 414 21 582 21 410 21758 22 038 
bd 8 706 8 706 8 705 8772 8 915 
d| 10227 19 340 I9 237 I9 363 19 576 








NEW VARIABLE STARS —A short note communicated by 
Prof Pickering to Astronomische Nachrichten, No 3104, 
informs us that six new variable stars ın the southern sky have 
been discovered on examination of the photographs of stellar 
spectra taken at Arequipa in Peru The following are the 
constellations, positrons, and the dates on which the photographs 
were taken — 


Constell € @ 1900 3 1900 Date 
m S9; 
Horologium 2495 — 50 IO Sept 10, 1891 
Octans 6 0 — 86 30 Sept 11, 1891 
Bootes I4 22 I + 5 2 April 26, 1892 
Octans | 17 30 — 86 45 Aug 31, 1891 
Sagittarius 19 49 8 — 29 27 Oct 3, 1891 
Tucana 23 532 — 65 56 Aug 25, 189t 


All these stars when at a maximum are as bright or brighter 
than the 8th magnitude, but only one, that in Sagittarius, 15 a 
catalogue star (Cord GC 27271, Mag 81) * 
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THE BRITISH ASSOCIATION COMMITTEE 
ON ELECTRIGAL STANDARDS 


X view of the hoped-for presence of Prof. vn Helmholtz 
and other distinguished foreigners at this yea§’s meeting of 
the British Assogiation in Edigpurgh, it will probably be re- 
cognized as suitable to take upand conéinue the discussion on 
new electromagnetic units for practical purposes, whith was 
begun last year at Cardiff 
I therefore beg to contribute the following notes and to con- 
cludeby moving some resolutions 


One great fact brought inte prominence @y the piactical de- 
vetopment of el&ctricity'is the analogy or reciprocity between 
the*electric amd the magnetic circuit, and this ıs the faqt which 
1t behoyes us to emphasi# in the naming of fresh units 

Zhe magnetic circuit has as yet no authorized pames applied 
toit The electric circuit 1s well provided, but perhaps one or 
two imprpvements can be made t 

ss 


d (1) THE ELECIRIC CIRCUIT 


* Tae fir poipt on which I consider tha® practical men would 
do well to insist 15 that names shall be given to the complete 
things dealt with, rather than to mere coefficients ‘I hus of ,all 
unit with which they Are concerned there can be no doubt but 
that volwand amgere are the most sprominent These are the 
attive things With which Llectrical Engineers have to deal, and 
these aie the éhings for which meters exist on every wall in an 
electric ightingstauoh The ohm, or unit coefficient of resist- 
ance, 1s comparatively acfdemic m character , it 1s a constant 
of a ccil of yre or of an underground lead, it 1s nothing vivid 
. 
e? .. ia 
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and active The engineering use of the term®ohm 1s munly in 
connection wih insulation and other high resistances , for large 
conductors the equivalent, ' solt per ampere” is perhaps more 
often used — gIt 1s the drop of potential which a given conductor 
entails for a given current that 1s of real interest to an engineer, 
and*it 1s this of whichgn large leads he fonsciously thinks 

A 6 ohm condugtor means one that drops 6 volts for every 
ampeie that is sent alongeit If you send 3 amperes along 
such a Mne, the potential at the far end ıs 1$ volts below that 
at the near end — The,clear realization of this fact would be al- 
most aided by the complete title, 6 volts per ampere, instead of 
the abbreviation, 6 ohms Nevertheless, the name ohm is in 
common use andehencegnay be assumed useful 

A still more useful n&me, however, for good conductors would 
really be the reciprocal of an ohm—the ampere per volt Suv- 
pose this called a mo, as Sir*W Thomson once suggested, then 
a cable of 20 mos would be one that conveyed 20 amperes with 
a drop of I volt A thousand-mo cable would convey 500 
amperes with a drop of half a volt, and so on It 1s more 
directly practical to think of the amperes conveyed per drop of 
voltage, than of the drop of voltage per ampere — I believe that 
some authorized name for unit conductance would be welcomed 


e Units of Inconvenient Size * 


. 

The authorized name “coulomb” for unit quantity ıs barely 
used by engineers, who are content witi ampere hour, thus 
proving that what ıs needed 1n practical units is not so much a 
consistent decimal system, as a set of units each of practicable 
magnitude 


Farad 


The effort after consistency has resulted in the useless *' Fa- 
rad", and this should be a lesson not to try and fix units of 
unreasonable sie Thee gs units already exist as a consistent 
system , the only objection to them ts that they are of unpracu- 
cal size The whole object of devising a practical system of 
units was to have things of every-day size to degl with The 
volt, the ampere, and the ohm satisfy this condition The 
coulomb, the farad, and the watt do not Already they have 
practically given place to the ampere-hour, the micro farad, and 
the kilowatt 

Considerably more progress would have been made in know- 
ledge of ordinary capacities 1f the microfarad had been called 
the farad, so that easy submultiples of ıt would have been 
available to express the capacity of Leyden jars, and such 
like things The capacity of an ordinary jar would then have 
been a few millifarads, and a microfarad would have been the 
capacity of a short bit of connecting wire I ask whether this 
change would introduce serious confusion even now L think 
not. Nobody cares the least about *'coulombs per volt,” and so 
there ıs no sense or use in the present farad Telegraphists 
would surely soon consent to drop ghe useless prefix micro, and 
the factor of million 1s too grea&to render doubt possible as to 
what was intdded, even ın thetransition stage It ought to*be 
regarded as efential to have the practical unit somewhere not 
hopelessly away from the middle of the range of probable mal- 
tiples and subpiuluples e ° 


Coulomb 


A coulomb again 1s almost useless as a synonym for the ampere- 
second , it 1s so easy to speak of ampere-minutes or ampere-hours, 
If the name coulomb could be set free from its present superfluous 
meaning 1t could us&fully be apphetl togthe elegtrostatic unit of 
quantity, which wants a name ‘Teachers would find it cfn- 
ventent*at once, and in the apparently Jmmunent ]fhe of devefop- 
ment engineers might find ıt useful before long It isth& charge 
on a two centimetre sphere at a potential 300 volts (or of a 
one foot sphere at 20 voltsk The capacity of the two-centi- 
metre sphere would be 4% of a (new) microfarad ° 


Watt z 


Lastly with regard to the watt The names volfame&te 8 
almost as good as tae name watt, especially since the watts also 
ont joule per second š è 

Both names, watt and joule, are not really wanted by elec- 
tricians, to whom their coexistence 1s rather coafysing T belieye 
it would be more corventent to use the term watt in the sense it 
gets so frequently used now, viz , energy, say % volt-ampere- 
hour, m which case a kilowatt woul be synoflymous with the 


present Board of Trade unit . * 
e 
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The rate of working, or power, could then*be expressed in a 
rational and unforced way as so many watts per hour or so many 
volt-amperes It ıs much more natural to give a name to a 
definite thing like a quantity of energy, than t is to give it toa 
mere rate of working The latter 1s instinctively felt to need a 
eeference to time, just as a velocity unit has not been practically 
found to need a name, being quite simply expressible in feet pei 
second or miles per how, and even when a name has “been 
given, hke ‘‘]not,” mstinct constrains people to practically get 
rd of it again by speaking of knots per hour, just as we find 
t kilowatts pe hour" already often used in electrical work- 
shops I suggest, therefore, that the present watt is too small, 
that ıt 1s sufficiently expressed by a joule per second, and that it 
would be more useful 1f magnified 3,600 times, agd turned into 
2 umt of energy 

That we should thus have several eneigy units—the eig, the 
joule, and the watt, all of quite. different sizes, is no objection, 
but an advantage, seeing tife extreme importance of energy 
Such things as length, mass, time, and energy demand a fair 
range of units It would be tedious to express centuries in 
seconds 


(2) MAGNETIC CIRCUII 


In speaking of the magnetic circuit I wish to refer back to my 
opening remarks concerning the electric circuit, and the class of 
things for which names should be found In the magnetic 
circutt the only thing at present seriously attempted to be 
named 1s, m accordance with the historic parallel of the ohm, a 
coefficient or characterist of a coil of wire—iis coefficient of 
self-induction , the umt of which has been called variously a 
secohm, a quadrant, and a henry 


Total Induction 


But the real active thing with which engineers are concerned 
1s total magnetic induction, total number of lines of force across 
an airgap as between the polepieces or through the armatme 
of a dynamo, or in the circuit of a transformer It may be 
called the electromagnetic momentum pe: turn of wire, or the 
surface integral of B "This total induction 1s 1n. some respects 
analogous to electric current, and has occasionally been called 
magnetic current (a bad name) or ‘‘magnetic flua " It is, 
however, more strictly analogous to the coulomb, and its time 
rate of variation 1s the more proper representative of electric 
current, 

Its common practical name at present is "'total lines,” or 
“total induction,” or ** number of lines " 

Now ‘‘one line” 1s awkward as a unit, besides being (if a 
cgs line) inconveniently small The earth, for instance, 
sends 4,4c0 such lines through every horizontal square metre 
about England, through a square inch it only sends a frac- 
tion of a line A practically sized unit of induction badly 
wants a name, and '* henw" would have done for it very well, 
and have been both moie suitable and mgre useful for the 
actual quant.ty than for a coefficient But ''henry"' has 
already been half appropriated to the seccéim, so, for illustrative 
purposes at any rate, I propose to use the name ''«eber" for 
the unit magnetic flux : 

Cgncerning the most convenient size for the weber, there 1s 
much to be said for making it 108 cgs lines, though tHat 1s 
bigger than ordinarily occus ın practice , because then a wire 
which cuts one weber per second will gave a volt difference of 
potential between its ends Or a coil of twenty turns Qhrough 
which the magnetic indggtion changes at the rate of one weber 
per second will have an E M F *of twenty volts duced in it 
Ihe average E M,F n such a coil, spinning thiréy tums a 
second, and enclosing a maximum totainduction of one weber, 
is 600 volts œ be . 

T&us 1s the dynamo use@of the unit, the Toll@wing ıs the 
motor use . e A 

A wire carrying an ampere aad cutting a webgr per second, 
does work at unit rate, vige, one joule per second * š 

Probably the simplicity of all this compensates for the rathei 
unwieldy size of the unit. & A sérongly magnetyed piefe of iron 
may have ®20,000 lines to the square centufaire so aeweper 
could occur across a*harrow Sirgaf halfa gquage mètre in area 

The earth gives an wiluctjpr of abowt one web@ethrough 
eveyf 23,000 square metres of England, or yoo weberstger square 
gile e @hé earth induction through a horizontal sq@are metre 1s 


? 44 micro-webers, so with micro- and milli-webers ty nge would 
e e . e. 


» simple circuits, or X 
*. 
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be fauly coverql, though a smaller weber would have bedh 
better if ıt had been equally convenient as regards the volt 

The pull between two parallel surfaces jomed by a weber 

IO 
i 
gives less than half a ton pull , and a micro weberless than half 
a gramme . 

Because of the property that the vgltage excited m a circuit 1s 
equal to the webers cut by it per second, a weber might be 
called asec-volt It 1s equal to a secohm-ampere-turn , that 1s to 
say, if a single turn of wire can have a self-induction coefficient 
of one secohm, it will excite a weber of mduction for every 
ampere passing through it 

[Such a circuit in the form of an anchor ring would beenormous, 
something life a mile across , but it could be made in the form 
of a solid cylinder of best iron (œ = 2500), with an axial per- 
foration for the wire, and 80 metres long 

If a secohm coil has 7 turns, then an ampere passing through it 


dynes, or*four hundred thousand tons A miulli-weber 


excitesonly Lth of a weber, for, since every turn encloses the 
n 


induction, the latter ıs effective z times over, and so tne 1n- 
duction coefficient ıs 2 times the induction per ampere, or 723 
times the induction per ampere turn ] 

No name is needed for intensity (or density) of induction (B), 
for that can always be expressed in webers per unit area 

[For instance, strongly magnetized iron, with say 10,000 lines 
to the square centimetre, has one tenth of a weber per square 
foot, or o 7 milli-webers per square inch ] 

And there 1s a practical gain in tuis leaving the specification 
of area open, for it enables British units of length to be employed 
in measuring air gaps, yokes, cores, and polepieces 

So long as dynamo dimensions are commonly expressed in 
inches, there ıs no serious objection to specifying induction 1n 
fractions of a weber per square inch or per square foot 


Magnetontotive Force 


Now consider the magnetic analogue of the volt , the umt of 
magnetic potential or magnetomotive force By this 1s under- 
stood tke line integral of the magnetizing force H, the quantity 
4T4C, the step of potential once through and all round the 
circuit of a coil It is a quantity most important in practice, 
and requires a name 

Mr Heaviside has suggested the name ‘‘gaussage,” as analogous 
to voltage , and, if this were adopted, the unit of magnetomotive 
force world be the gauss The mtensity of magnetizing force 
would be tne gauss-gradient, or drop of gaussage per centimetre , 
no special name 1s needed for the umt of this quantity H 

The common practical unit of gaassage at present is the 
ampere-turn, and this has several advantages It may, how- 
ever, be found better to make some convenient number of 
ampere-turns into a gauss, for instance, the cg $ unit of 


gaussage would be Pat or I 2566 ampere- turns If that were 


adopted as the gauss, the horizontal component of the earth’s 
magnetic intensity about here would be, say 18 gauss per linear 
centimetre [4 
But thif unit, whether the cg s umt or the ampere turn, 15 
every small The step of potential all round a single ampere- 
turnas only equivalent to a vertical step of about 2 centimetres 
m the earth’s field 
Nevertheless, in spite of its smallness, thg ampere-turn as 
practical umt of gaussgge will probably commend itself by 
Teasongof its simplicity Let us see how it works out 


e Reluctance ** 


The ratio of gaussage to the induction excited by it, is a 
quantity characteristic Sf the magnatic circuit, and called its 


e 
reluctarce &r m&gnetic resistance e This 1s thé quantity M for 
e M 


Z 
Ap è 
* constant for any but a circuits Thiconstitutes one difficulty of 

naming@ts unit satisfactorily, else ıt might be expressed as so 
many “ gilbert#"eor “sturgeons ” (fnaiogous to ohgns) It is, 
hoWe®er, fasrly constant under pany common conditions of 

practiced it Can always beeexpressgd as @@ausses per weber , 

and perh ps this way'is safficiene — * . 
A maf ape circum with unit reluctance 1s 6ne that redfures 
one gaifss to induce in it one Weber ae 


. e e e 
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for complex ones it is unfortunately not 
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e Permeability 


Permeability (g), analogous to electric conductyvity, would be 
measured by the gwebers mduceg through unit cube of the 
material between whose faces there is unit fall of gapssage It has 
been suggested (by Prof Perry) that the permeability of air had 
better be called 47 »» 10 ? But the whole electromagnetic 
system of units 1s based on the p foi ar being called 19, so it 
would be rather confusing to charge that "Moreover, ıt would 
be a retrograde sjep to affix another incorrect value to the con- 
stant u, instead of waiting and trying to find out what its value 
really is It 1s better to adhere for the Present to the existing 
table of permeabilities, and to use whatever constant factor may 


be needed 1n order to turn A into práetical fits of reluctance 
u 
. 
Permeance 


But the 1ecıprocal of reluctance, or the webers induced per 
gauss, may be the fhore instructive thing to attend to and name , 
just as conductivity 15 often more directly interesting than resist- 


pA 


ance This reciprocal ratio, T has been called ‘‘permeance,” 


and that is not a bad name for it, 1t 1s proportional to the 
inductance of a single-looped circuit Permeability is the per- 
meance of umt‘cube of the material Permeance 1@the wgbers 
induced per unit drop of gaussage Permeability 1s the webers 
per unit area induced by unit gauss gradient 

The permeance of the magnetic circuit enclosed bya solenoid of 
wire 1s the same as its appropriate self-induction-coefficient 
divided by 4m times the square of 1ts numbei of turns 

The cgs unt of permeance (or of reluctance) is that of a 
centimetie cube of air, and is not a bad-sived unit But it is 
inconsistent with the weber as 108 and the gauss as a single 
ampere turn 

One of the three must give way 

On the whole I have no hesitation m suggesting that the 
derived unit (that of permeance) must give way, and be taken as 
4m X 10 c gg units, in order to harmonize with the other two as 
already defined . 

The fact 1s that the great size of the weber renders a small 
gauss desirable, in order that therr product may not represent 
too large a quantity of energy For instance,ific gs unit were 
taken asthe unit of permeance, the weber being fixed at 108, then 
the gauss w8uld also be 108, and the gauss-weber would be 10? 
joules, or nearly 300 Board of Trade units, which 1s far too 
much 

Whereas if the unit of permeance is fixed high, and the gauss 
kept small, then the energy corresponding to a gauss-weber may 
be moderate Thus with 108c gs as weber, and an ampere-turn 


9 
as gauss, their product 1s only dus ergs, or 199 ge about 8 
d 4m 


joules , which will be usefgl in energy considerations connected 
with the heating of transformers 

I therefore propose, in orfler to retain the ggmpere-turn as 
unit of gaussage, that the permeance of a sad material of 


length 7 and areg A be reckoned as E multiphed by 4r x 107, 


if dimensions of the cylinder aif measuréd in centimeties s being 
its ordinarily tabulated value with air = 1 If dimensions are 
measured in inches, then the permeance of a cylinder will be 


7 x 107, that is by about 4 108 


pA. 
T qultiplied by $ 


The unit of permeagce thus suggested R immensely big, and 
ifrequires a name of which easy sub-multiples could be formed 
% slab offiron 1 centimetre thick, and with its p ex 2500, 
wouldneed an area oF 5 square metres 1n order to have unit 
p@rmeance , but a micro-unit would be possessed by an air-gap 
a millimetre thick and less than a dectmetre square 


e 
$ PROPOSED RESOLUTIONS 


e (1) That the unnecessary prefix "micro? be dropped before the 
word farad, arfi that the farad be defined afresh as 1075 cg s 
electfomagnetic units of capacity . 

(3) That the name 5, mo” for the unit of conductance or*the 
ampere per volt, be recognized and adopted (Every mo ina 
cable enables at to carry an ampere with a drop of 1 volt ) 


(3) That jhe ampere-hour be recognized as a convenient 
practical unit ofelectfical quantity 


e | e (4) That,the volt-ampefe hour be recognized as a convenient 


e id 
* e 
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*practical unit of electrical energy, and be called the watt (It character The following is a list of the papers on the 
equals 2640 foqt-pounds, or a trifle over a foot-ton ) agenda — i 


(5) That the present Board gf Trade unit bs called a kilowatt 
(6) That the ordinary urfit of power be a kilowatt per hour 
[It equals about 4/3rds of a horse-power, more accurately 
Ioo0sp ] . $ 
746 . . 
~ (7) That ıt ıs conveniené to retain the name joule in its 


present sense of a volt-coulomb, or ten million eggs, for use mn the 
Science of heat , since hgat-capacities are conveniently expressed 


1n joules par degree , and it will be handy to remember that a , 


volt-ampere generates one joule of heat per second 

(8) That the mame cgulomb be affixed to the electrostatic 
unit of quantity [for acatlemic purposes] 

(9) That a name be given to unit magnetic flux or total ın- 
duction, and that the name weber 1s suitable 

(10) That the most convenient size for the weber is 108 c g s 
units or “lines” (since the rate of change €f this through a 
eucuit is equal to the induced voltage) 

(11) That a name be given to umt magnetic potential or 
magnetomotive force, and that the name gauss 1s suitable 

(12) That the handiest size for the gauss 1s one ampere turn 

(13) That a name be given to the ratto of the weber to the 
gauss, or unit of permeance, or self-induction por turn of wire 
[If he above resolutions were adopted, this unit would be 
4v X IO cg s units, or $ secohm per turn ] ` 

(14) That intensities of field be expressed in gausses per unit 





On Shipbuilding in Portsmouth Dockyard, byeMr William 
H White,C B, FRS, Director of Naval Gonstruction and 
Assistant Controller of the Navy, 
eOn the Applications of Electricity in the Royal Dockyards 
and Navy, by Mr Henry E Deadman, Chief Constructor, 
Portsmouth . . 

Description of the Lifting and Hauling Appliances in Ports- 
mouth Dockyard, by Mr Joha T Corner, RN, Chief En 
gineer, Portsmotth 

Description of the New Royal Pier at Southampton, by James 


‘ Lemon, J P , Mayor of Southampton 


length, and densities of induction 1n webers per unit area (leaving ' 


the length or area unit open for practical convenience to arrange) 
€ —— 
No doubt many of these recommendations have been made 
before Mr Preece has often urged the change of farad, so 
that I hope there will be no difficulty about that 
I find that my magnetic suggestions are very similar to those 
. Suggested by Prof Perry in his modified letter to the Committee 
e 95 published in the Æeci cran, vol xxvu p 355 [July 31, 
1891], and received there with approving editorial comments 
The accordance between, our suggestions 1s satifactory, and 
' makes it hkely that they are such as engineers may be satisfied 
with and be willing to adopt I need hardly say that I lay no 
stress upon the particular z27;25 here proposed In choosing 
them I have been influenced by such trivial considerations as the 
selection of a monosyllable to correspond with volé, and a dis- 
syllable to correspond with ampere or coulomb 
[With regard to Prof Perry's footnote concerning college n- 
struction and use of e gs units, I suppose systems of teaching 
differ, but a senior student ought to be taught to deal with con- 
créte quantities in so familar a mÜnner that no possible ad- 
mixture of units can be any puzzle to hum, nor involve anything 
worse thaf a little tiresome arithmetic ] 





MECHANICAL UNITS. 


There are geveral quantities in dynamics beside the joule and 
the watt for $e brief names would pe advantageous I do 
not propose tc¥discuss these fully now, but the present oppor- 
tunity might be utilized by agreng to at least qne unit, that of 
pressure, viz , ghe *atmesphere'e, which might be defined as 
108 c gs, or dynes per square centimetre, and stated to be 
equal to the pressure of a column of mercury 75 centimetres 
high at a specified temperature, The inconvenient pressure, 76 
centims , might be spoken of as a Regnault atmosphere. J be- 
leve that a smaller unit of pressure, for instance, the micio- 
atmosphere o1 ‘‘barad,” might alsd' be essefüllynamed These 
pressure units will be useful for expressing energies per wit 
volume @lso, and the ** barad,” or whateger other name ts decided 
on for the erg per cubic centimetre, 1s of reasonable ma®nitude 
for many purpeses , 


" . ry OLIVER J LODGE 
. 





THE INSTITUTION OF MECHANICHY, 7 
° ENGINEERS : 


HE annual summer meeting of the Institution of Mechafhical 
Engineers, held last w$ek at Portsmouth, was a successful 
gathering in regard tdnumbers present and the attendance at te 
excursions , but the business part of the meeting, which consists 
of the sittings at which papers are read, was èfa rather tame 
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Description of the Portsmouth Sewage Outfall Works, by Sir 
Frederick Bramwell, Bart, DCL, LLD, FRS, Past- 
President 

Description of the New Floating Bridge between Portsmouth 
and Gosport, by Mr H Graham Harris, of London 

Description of the Southampton Sewage Prec pitation Works 
and Refuse Destructor, by Mr Wiliam B G Bennett, Borough 
Engineer and Surveyor 

Description of the Experimental Apparatus and Shaping 
Machine for Ship Models at the Admiralty Experiment 
Works, Haslar, by Mr R Edmund Froude, of Hasfar 

Description of the Pumping Engines and Water Softening 
Machinery at the Southampton Water Works, by Mr William 
Matthews, Waterworks Engineer 

Mr Matthews’ paper was ad ourned, and that by Mr Froude 
was not read, as time raneshort This was much to be re- 
gretted, as the Haslar experimental works are one of the most 
interesting of all our establishments set apart for scientific investi- 
gation Itis to be hoped, now Mr Froude has broken the ice, 
that he will contribute a fairly complete descriptive paper to the 
Institution of Naval Architects, where he would naturally find 
a more appreciative audience than amongst the members of a 
society devoted more exclusively to mechanical engineering 
Although there was not time for the reading of the paper, Mr 
Froude very good-naturedly stopped and explained to some of 
those present the working of the apparatus which he had brought 
for the purpose of exhibition, together with the large wall 
diagrams that had been prepared expressly for illustrating the 

aper 
S On the members assembling ın the Town Hall on July 26, Dr 
Anderson, the President, occupied the chair, and the usual 
formal busmess having been disposed of, Mr White’s paper 
wasread This was chiefly of a historical character, the author 
going back to the yea: 1212, when the sheriff of the county of 
Southampton was ordered to enclose the King’s Dock by a 
strong wall, and to provide su:table storehouses A dockyard, 
properly so called, was not, however, founded until the reign of 
Henry VMI , so it was second 1n point of antiquity to Woolwich 
Dockyard The latter was closed in 1869, ** so that Portsmouth 
Yaidis now,” Mr White gays, ‘‘the oldest as well as the most 
impor ant in existence " We do not know whether Mr White 
means by this that it ıs the oldest in. existence" in Great Britain, 
or inthe whole world In 1540 the total agea wasSacres Until 
nearly the end of last century there was no basin in which ships 
could lie while completing or repairing, and the dock accommo- 
dation was poor, but about that time a basin of 24 acres and six* 
dry docks were constructed At that time the yard area ws 9o 
acres In 1843-50 a steam factory was added, and another 
basin of 7 acres, besides four docks, the total area of the dock- 
yard being 115 acres The effect of Seam on the navy is well 
illustrated by the extensions that took place about 1869 when 
the area of the Dockyaff was more than doubled A fitting- * 
out basin of I4 acres, a rigging basin of the same ge, anda 
repairing basin of 2% acres, were madg There 1s also a tidal 
basfn of ro acreg The eXtert of Portsmouth Dockyard 1s ngw 
nearjy 300 acres € 2 * 
r Deadman's paper was also Sargely of an historical nature, 
giving many interésung? details of the ifitroduction of electricity 
into the navy — Amogg thg most notable featuref an the &ppli- 
cation of electricity to nafal purposes areqthe temporary instal- * 
lations used for interior lighting guring the building andinishing 
of the ve@el The estimated cost of electw@lighting during 
the period of buildmg the eRoyad Ardh was 41200 * Phis 
would be about the samg sum asevould bereqifired wesg candles 
used but naturally electritity Sffords a far superior light, and it 


is td ifsgus@that%s due muck of the quickness wih which the 
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Royal Sovereign was finshed There was nothing very startling UNIVERSITY AND ED c ATIONAL 
m Mr Deadman's paper, which was none the less a useful INTELLIGENCE 


record of facts During the discussion, however, Mr Crompton 
sounded a vefy stirring note He roundly told the whole body 
of important dockyard officials and Admuralty officers present, 
including even the Director of Naval Construction, that they 
were altogether behind the age in the matter of electricity, tha® 
the French and German navies weie far ahead of them, to say 
nothing of other powers, and tH&t generally the English | 
Government was the most benighted and non-progressive 
Government 1n all the world, so far as the matter of electricity 
was concerned , forthey paid twice as much as they ought to do 
for an article that was not half as good asit should be That 
was the purport of Mr Crompton >» speech, if not the exact 
words he usgl, and one cannot but acknowledge that he did not | 
speak altogether without a text — It is hard to fully account for 
the want of enterprise in the Royal Navy, but there is one 
point to which we might draw attention ‘The paper read at 
the meeting was by a naval constructor, and electricity is, we 
understand, within the Constructor’s department Now electri- 
cal engineering is essentially an engtneering question, and its 
consideration requires engineering knowledge and ability of a 
very high order In the ear'y days nothing kept electric hght- 
ing back more than the bad engineering that was associated with 
it, and thus it will always be so long as engineers are nct 
employed in carrymg out the plans which are founded on the 
iesearches of those more highly scientific investigators, upon 
whose experiments and deductions the practical applications are 
founded 

The next pape: read was Mr Corfter’s contribution, in which 
he described the lightmg and hauling apparatus used at Ports- 
mouth These may be divided into the hydraulic installation, 
the compressed-air appliances, and the ordinary steam cranes ' 
There are in the dockyard ninety-six boilers, which burn about 
10,000 tons of coal per annum, but what proportion of this 1s 
used for lifting and hauling we do not know In the hydraulic , 
department there are nearly two miles of pressure pipes varying 
from 14” to 4" in diameter There are also some independent 
installations, as well a» the coaling arrangements for the fleet at. : 
coaling point There are here ten 30 cwt cranes, and three 
10 ton tips, with necessary capstan weigh-bridges The more 
modern lifting and hauling appliances are by compressed aur, 
the air being compressed to 60 lbs With this pressure there 
is little or no trouble with frost, only a little forming at the | 
exhaust ın very damp weathei, and altogether the pneumatic 
system seems to be preferred to the hydraulic It must be 
remembered that the power required is variable, and this of 
course brings the advantage of the pneumatic system, in the 
matter of working expansively, to the fore We understood 
Mr Corner to say, during the discussion, that when the hydraulic 
motors and the air engines were both worked at their full 
power the water system was the most economical, but 
working linked up, under the prevailing conditions, the air | 
system was the best The condensatton of steam in the pipes 1s 
the objection to ghe steam motor when situated at some dis- 
tance from the boiler, otherwise steam would be the best vehicle 
The other papers reat do not call for any special notice at our 
hands, their titles giving a sufficient indication of their scope, 
and there being no features of especial novelty ın the matters 
they described e 

A’ number of excursions had been arranged, and were carried 
out in a very satisfactory manner On the figst day, Tuesday, 
the 26th ult , the membgrs visited the Dockyard, and were wel 
comedby the Admiral Superintendent ın person On Wed- 
nesday the Portsmouth Sewage Works were visited, and a trip 
was made t$ the Clarence Vittualling Yard at Gosport On 
Thursdayea trip was made to Southampton, where the Docks 
were inspected, and a@visit was payi to the Union Stegm- 
slap Coinpany’s new engmeerirg shops There was an alterna- 
tive visit t the Ordnance SyrveyeOffice In the afternoen a 
i and South, Western Railway 


visit was paid to the Lon 
Company's ngw carriage and wegon shops at Eastleigh Friday 


e was devoted wholly to frivolity, the qply wem on the programme ; 


being a steamer trip sound the Isle of Wight On Saturday a | 
good mfny of the members went te Brighton to visit the Joco- 
mag works of fhe London, Brighton and South Coast Rail- 
way Largtly owing fo tht exéeptionafy fine weather the 
meetingeWas a great guccess, Sind, fqrepleasantness, may rank 
with theDublin meeting of three or four years,back. M 
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| the lectures it was proposed to deliver 


OxroRnD —Theefifth summer meeyng of Oxford University 
students commenced on July 29, and will continue gll August 27 
The general outline of the programme has already been noticed 
m these columns, but*we may notice Were that the pogu/Srity 
which has attegded these gatherings shows no signs of diminish- 
ing It was announced by the Prowost of Queen's College, who 
presided at the inaugural lecture given by Mr John Addington 
Symonds, that upwards of 1250 studengs had come to attend 
In weleoming the 
students to the meeting, Dr Magrath remarked that last winter 
60,000 students (including 10,000 artimans) regularly attended 
the extension lectures of the various unifersities engaged in the 
work, There had been 312 courses of Oxford lectures Healso 
commended the co operative soci€ties of the North, and par- 
ticularly the Co-operative Union, and mentioned the 1ndividual 
liberahty of Mr Dixon Galpin, who had founded scholarships 
for students from Dorset to attend this summer meeting The 
munificence of Mr Galpin had been supplemented by the Dorset 
County Council A University Extension College had heen 
recently established at Reading, under the presidency of Mr 
MacKinder, an example which he hoped would be followed at 
other centres * " 

On Monday a conference was held in the Union Debafing- 
room, under the presidency of Mr J G Talbot, M P , to con- 
sider the relations between the County Councils and the 
University extension movement The president invited the 
lecturers under various County Councils to express their opinion 
as to the advantages, prospects, and difficulties which@hey had 
met or encountered 1n the course of their peripatetic teaching 
His own opinion was that one very successful result of these 
lectures would be the amalgamation of the classes and the 
masses, ana he noticed that one of the candidates to whom a 


County Council had awarded a scholarship was in the position , 


of an agricultural labourer 

Mr Hall, who had been a University Lecturer under the 
Suney Counf) Council, cautioned the meeting against enter- 
taining any exaggerated views of the actual information that,he 
had been able to convey to the agricultural labourers He him- 
self was satisfied 1f he could awaken a desire for knowledge in 
the rural mind and convince the extremely conservative agrı- 
cultuzist tha» he had something to learn 

Mr Sells, of the Yorkshire College, Leeds, described the 
activity of that portion of the Victoria University, and believed 
that in the North they were in advance of the Oxford move- 
ment ın meeting the actual and practical wants of the labouring 
section of the community. *Coal-mining was taken up by thêm 
with eagerness, and the agricultural lecturers carried about with 
them the actual implements of husbandry 1n order to bring the 
matter practically before then audience The discussion was 
continued by Mr Sadler, s@gretary to the Delegacy, who said 
that alliances had been entered into with twelve large counties 
inethe past year, and they should be proud of inghshrerement 
In his opinion they ought to give a stimulus to Marning to the 
masses, and for,this reason they ought also to combine with the 
elementary teachers Help sgould alsq be given to individuals, 
and it was necessary to secure the services of ood Men, by 
enabling the scheme to compete with cther professions in the 
matter of the remuneration offered 

Mg MacKinder (University "Extension Lecturer) and Dr 
Magrath agieed in deprecating any fixed cut and dried plan for 
the whole cougtry, but thdught that thè scheme should be 
vfried to meet the different cn cumstances of the various County 
Councils At the samegime, each County Council shofild have 
a define policy 

e 


e° SCIENTIFIC SERIALS ° 


* dus Quaitely Fournal of Micioscopical Scrence for March 
892, conjams —On a new branchiate Oygochete (Branchu a 
su Bye) by *Frank E Beddard, M A (plate xix) This 
annelid, found 1n' mud from the ** Victorias egza tank” in the 
Royal Botanical Gardens, Regent's Park, London, ts remé@rk- 
able for the unusual contractility of gts body, which suggested a 
lgech of flat everm rather than a Chzetgpod It consists of 
about 120 segments When magnified the orange-coloured 
digestive trad traversed by the bright blood vessels is seen, and 
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at the posterior end of the body there is & series of delicate 
dorsal and vgntral processes, these latter are segmentally ar- 
anged, developed in pairs «pon the list siagy segments or so of 
the body here 1s no connection between the setze and these 
processes, as in Bourne's Chaetobranchus, also found in the same 
tank This worm ıs referred to the Tebifictdse, without having 
any cfrtain affinities to any of the known genera —On the for- 
mation of the gefm-layerg in Crangon vulgaris, by W F R 
Weldon, M A (plates xx to xxu ) The moors conception of 
the early development differs widely from that of Kingsley 
—On tha pigment fells of the retina, by I S Boden 
and F C Sprawson The retinal pigment cells are 
not, as usually erepresgnted, invariably hexagonal, in speci- 
mens taken from the eyes of sheep, ox, rabbit, kitten, pig, 
hen, and frog? while hexagonal cells were the most numerous, 
heptagonal ceils were frequently found and scattered at inter- 
vals Cells with tour, five, eight, nine, ten, and eleven sides 
were found —-Observations upon the develepment of the seg- 
mentation cavity, the archenteron, the germinal layers, and the 
amnion in mammals, ‘by Dr Arthur Robinson (Plates xxui to 
xxvii) There is a general description of the development of 
the ova of the rat and mouse up to the period of the comple- 
tion of the blastodermic vesicle, and a comparison with the results 
obtained by Fraser, Duval, and Selenka there is a description 
of he forfhation of the mesoblast and of the chorda dorsalis, 
followed by a comparison of the ova of the rat and mouse with 
the ova. of other mammals and the lower vertebrates and by a 
description of the formation of the amnion and a discusston of 
the relation of amnion formation to ‘‘inversion,” and by a de- 
scriptiog of the formation of the coelom 

june —Contains —On the primitive segmentation of the 
vertebrate brain, by Bertram H Waters, B A (Plate xxvi), 
concludes that the fore-biain 1s composed of at least two well- 
marked neuromeres, possibly of three , that the mid-brain con- 
sists of two neuromeres, from which there 1s every reason to think 
that the third and fourth nerves take their origin, and hence 
these desetve to be recognized as sezmental structures , and that 
the hind brain consists of six neuromeres On fhe oscula and 
anatomy of Leucosolenza%laths us, O S , by E A Minchin, B A 
(Plate xxix ) In this sponge, in the fresh and healthy condi- 
tion, not only are there oscula, ** but in the full-sized specimens 
larger oscula than in any other Leucosolenia known to me, 
whether from pictures or 1n the flesh " These ogcula are pro- 
vided with a sphincter, and can be so tightly closed 
as to escape notice Hoeckel's four varieties of the sponge 
are only different states of contraction —Researches into 
the embryology of the Oligocheta, No r on certain 
points im the development of e4centhodrüus mulliporus, 
by Frank E Beddard, M A (Plates xxx and xxxi) — 
On the J&nervation of the Cerata of some Nudibranchtiata, by 
Dr W A IIerdman and] A Clutt (Plates xxxit toxxxiv ) If 
the ceata of Nudibranchs cannot all be said to be true epipodia 
inneivated by the pedals, it woy! seem equally impossible to 
regard theff&in all cases as pallial outgrowths supplied bythe 
pleural ganga Itis possible that they may have been epipodial 
in origin, although there be now, in some, a connection with 
pleural nerves —Notes on Blasmobranch evelopment, by 
AdamgSedgw&ck, M A®(Plate 3Éxv ) On the paired nephridia 
of P1osobranchs, the homologies of the only remaining nephri- 
dium of most Prosobranchs, and the relations of the nephridia 
to the gonad and the genifal duct, by Dr R v Erlanger 
(Plates xxxvi and xxxvii ) . 
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Royal Seciety, June 16 —'* The Physiological Actioff of 
-the Nitrites of the Paraffin &eriesconsidered in connection with 
their Chemical Constitution Part II Action of the Nitrites 
on Muscular Tissue and Discussion of Results” ByeJ Theo- 
dore Cash, M D, F R S , Professor of Materia Medica in tbe 
University of Aberdeen, and Wyndham R Dunsfan,eM@ A, 
Professor of Chemastry to the Pharmaceutical Society of Great 
Britain x . 
Contmuing the examination of the physiological action of 
various pure organic nitrites of the paraffinesgries Part Ẹ , 
Roy Soe Proc, 189 1)?the authors have studied their effect on 
striated muscular tissue When the vapours of these nitrites 
come into contact with the muscle a garalysant'tffect 1s observed 


All the experiments were made with the triceps ami gastrocne- | 
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mius of Rana temporaria The muscle was contained, m a 
specially constructed air-tight chamber A very extensive series 
of experiments was necessary in order to obtain reliable con- 
trasts 
gy and giy c C 

Several series of concordant results have thus heen obtained 
which lead to two different orders of acuvity, viz (1) with refer- 
ence to the extent to whigh equal quantities of nitrites sorten 
the resting muscle, and (2) with reference to the rapidity with 
which the shortening 1s produced The order of activity of the 
nitrites as regards the extent of the shortening they induce ts as 
follows —(1) Iso butyl, (u) tertiary amyl, (n1) secondary 
butyl, (1v ) secondary propyl, (v) propyl, (vi) tertiary butyl, 
(vu) butyl, (vu ) a-amyl, (ix ) 8 amyl, (x ) ethyl, (xı ) methyl 
The order representing the speed with which hening occurs 
1s (1) methyl, (u ) ethyl, (ut ) secondary propyl, (iv ) tertiary 
amyl, (v) primary propyl, (vi) tertiary butyl, (vu ) secondary 
butyl, (vin) a amyl, (ix ) 8-amyl, (x ) primary butyl, (x1 ) 1s0- 

utyl 

The effect of these nutrites in interfering with the active con- 
traction of a stimulated muscle has also been studied, and 1t has 
been ascertained. that very minute doses, insufficient to cause 
passive contraction, interfere 1n a marked degree with the active 
contraction, and cause the muscle to fail in responding to stimu- 
lation, whilst the companion muscle, contained in a closed 
chamber free from nitrite vapour, still. responded to stimulation 

The remainder of the paper is devoted to a discussion of the 
connection between the various phases of physiologlcal action 
and the chemical constitugon of the nitrites which gave rise to 
them The principal conclusions which have been arrived at 
are briefly as follows —-The physiological action of these nitrites 
is not solely, and in some cases not even mainly, dependent on 
the amount of nitroxyl (NO,) they contain 

In respect of-all phases of physiological activity, the secondary 
and tertiary nitrites are more powerful than the corresponding 
primary compounds This ıs to be chiefly attributed not to the 
direct physiological action of the secondary and tertiary groups, 
but to the great facility with which these compounds suffer de- 
composition mainly into the alcohol and nitrous acid. In respect 
ofthe acceleration of the pulse, the power of the nitrites 15 
directly as their molecular weight, and inversely as the quantity 
of nitroxyl they contain They, therefore, fall into an order of 
physiological activity which 1s identical with that in which they 
stand 1n the homologous series This same relationship holds, 
though less uniformly, ın their power of reducing blood-pressure, 
and of inducing muscular contraction 

This order appears to be the result not so much of the direct 
physiological influence of the substituted methyl groups as of the 
increased chemical instability which their presence confers on the 
higher members of the series In respect of the duration of sub- 
normal pressure, as well as of the rapidity with which muscular 
contraction ensues, the activity of the nitrites 1s expressed by an 
order which ıs for the mqst part the reverse of that representing 
their power 1n accelerating the pulse, reducing blood-pres-ure, 
and contracting muscular fibre, this order béfng ın general con- 
trary to that of the homologous series In these respects the 
more volatile nitrites of low molecular weight wlych contain 
relatively more nitroxyl are the most active It appears probable 
that these simpler nitrites more readily attach themselves fo 
ceam constituents of blood and muscle, and thus acte more 
quickly than the higher compounds, whilst their greater stabihty 
causes their effects, z ^ , reduction of blood-pressure, &c, to 
endure for a greater length of time th@n that of the higher and 
more easily decomposed bodies o 


A large proportion df'an organic nitrite is changed into nitiate * 


1n its passage through the organism, and ıs excreted as an alkali 
nitrate in the unng 

"The results which havè been gained by this esearch have an 
important bearing on the thgrapeutic employment of the nitrites 
It is proposed elsewhere to cons@ler what the outcome of this 


investigation 1s fdr prattical medicine . 
e 


e 
* PARIS . 


Academy of Scienceg, July 25 —M d’ Abbadie ifthe chair 
—Some flew observations on the employrfeht of the cglon- 
metric shell, by M 9Berthelet DBiffertntgbodjes ust be treated 
differently, accordsng as ghey git fixed, velatile, or gdteous For 
fixe compounds, solid or liquid, the ratio betweenejhe weight 
of i hegobust: le and the weight of oxyĝen ougi& to, be such 

at the gas which remains after combustion contains at least 60 

e e . e : 
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The amounts of the nitrites employed varied between | 
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per gent of free oxygen , Otherwise some half-burnt gases will 
remain m the vessel, notably carbomc oxide Excess of oxygen, 
especially if uffder a pressure of 25 atmospheres, ensures that 
the temperature of the centre of combustion shonld remain as 
high as possible In the case of gases the oxygen should only 
be in very slight excess, and should be introduced by tenths of 
an atmosphere, until the most favourable pressure 1s reached 

Volatile bodies should, if possible, be Burnt in the liquid state — 
Study of boron trisulphide, by M Henr Moissan Five new 
methods of obtaining this body are described by the action of 
fused sulphur on boron iodide, by burning boron in sulphur 
vapour at 610°, by the action of hydrogen sulphide on pure 
boron, by the action of carbon bisulphide on boron, and by 
the action of ghe sulphides of arsenic, antimony, and tin upon 
boron The substance thus obtained shows several remarkable 
properties —Researches on the chemical constitution of the 
peptones, by M P Schutzenberger —On two ruminants of the 
Neolithic epoch of Algeria, by M A Pomel —The two candidates 
selected for the Directorship of the Paris Observatory were M 

Tisserand and M Loewy —/ésumé of solar observations made 
at the Royal Observatory of the Roman College during the 
second quarter of 1892 A letter from M P Tacchini to the 
President The spots, facule, and prominences observed show 
a considerable increase since last quarter —Sun observations 
made at the Lyons Observatory (Brunner equatorial) during the 
first half of 1892, by M Em Marchand 125 groups of sun 

spots have been counted, as against IOI in the previous half- 
year The southern hemisphere, which used to contain less 
spots, has lately shown nearly as mafly as the northern The 
latitude of the groups continues to diminish —New results with 
regard to hydrogen, obtamed by the spectroscopic study of 
the sun Similarity with the new star m the Charioteer, 

by M Deslandies In addition to the nine ultra-violet lines of 
hydrogen already known, five more have been photographed in 
the spectrum of a very brilliant prominence, extending up to the 
oscillation frequency 271,700 They correspond very closely 
with the frequencies calculated from Balmei's harmonic series 

The interest of the discovery is augmented by the circumstance 
that the spectrum obtained shows a gieat similarity with that of 
the new star in the Chaitoteer —On the velocity of propagation 
of the electromagnetic undulations in insulating media, and on 
Maxwell’s relation, by M R Blondlot. Grven an oscillator, 

the wave length which it 1s susceptible of emitting remains the 
same, whatever may be the insulating medium m which the 
experiment is made —On the heat of formation of per- 


* 

point of view Yle did not believe in the existence of separate 
senses for heat and cold since he had failed to obPain sensations 
of heat and cold byfetther mechaniéal er electrical stimulation of 
certain points of the skin The temperature sens 1s localized, 
since portions of the bogy-surface can be found which are quite 
insensitive The above communicattom was followede by a 
lengthy discussion * 

July 22 —Prof Munck, Presidenf m the chair —Prof Zuntz 
had long ago ob%erved that strong muscular exertion has a 
different effect on the alkalinity of theeblood of carnivora as 
compared with herbivora, thus m dogs the power of théir blood to 
absorb carbon dioxide was practically unaltered by exercise, where- 
as m rabbits it was considerably lessened ® This fox had recently 
been reinvestigated in the speaker's laboratory by Dr Connstein, 
who found that the blood of a dog at hard work on a treadmill 
showed no alteration of alkalinity. The result was unaffected 
by diet, since it wag the same when the dog was fed with meat 
alone, or with rice and fat. During very prolonged exertion 
the blood was finally found to possess an increased alkalmity 
Dr Lihenfeld had recently discovered Prof Kossel’s “histon " 
in the leucocytes of blood, united to neuclein as *'nucleo- 
histon” Huston prevents the clotting of blood, whereas 
nuclem promotes the formation of fibrin These two facts were 
regarded as explaining the various phenomena coniected with 
blood clotting Thus the blood is flud in the blood vessels 
because nucleo histon is retained by the leucocytes On the 
other hand, when the blood is shed some of the leucocytes or 
platelets die, whereupon the nucleo-histon escapes into the 
plasma, 1s decomposed by the calcium salts there present into 
nuclem and histon, and the former (nuclem) then causes Clotting 
"These facts also explain the action of calcium salts m promoting 


(August 4, 1892 
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| clotting Prof Zuntz stated that, according to his researches, 
i 


a taste-sensation, as of something sweet, is very markedly 
increased when some other stimulus 1s simultaneously applied 
to the organ of taste, even when the stimulus 1s too weak to 
alone produce any sensation Thus, for example, a solution of 
sugar tastes wore sweet if it 1s mixed with some solution of 
common salt so weak that it excites noesaline taste The same 
result was obtained by the addition of a solution of quinine, 
also too weak to itself give rise to any sensation of taste 
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* THE BRITISH ASSOCIATION 


EDINBURGH 

THE Edjnburgh m@eting has not been remarkable for 
a laige turn-out of members Probably the greatest 
number of memBers aee present on the Friday, when 
practically all ehave Come and none have left At 
this high-water mark the enumber of members, asso- 
ciates, and holders of transferable ladies’ tickets, was 
2009, and although the tickets sold were increased to 
2068 by Wednesday, the total attendance probably never 
quite reached 2000, which, although greater than last 
year’s meeting at Cardiff, 15 much less than that twenty- 
one years ago at Edinburgh Year by year, the number 
of lades taĦing part 1n the proceedings mounts steadily, 
and on several occasions the “popular” sections of 
anthropology and geography, which were frequently 
crowded, showed a great preponderance Everything has 
not goneequite smoothly in spite of the efforts of the 
local secretaries Edinburgh society is melastic in its 
"traditions, and Edinburgh institutions are ruled by rigid 
jaws, which even a meeting of the British Association 


ereading and writing rooms and other apartments were 
closed at 5 pm,as they occupy part of the eidvocates’ 
» Library, while the recebtion-room being in Parlament 
House remained open for the usual time Unqualified 
praise can be given to the commussariat arrangements 
The main luncheon-room in the Students’ Union was 
deservedly busy from 1 to 3 The handsome building 
contaimng these commodious rooms was greatly admired, 
and the enterprise of the students to whose efforts alone 
its construction 1s due, and by whem alone itis managed, 
was the subject of frequent comment Passing between 


finds difficulty in relaxing For the first day or two the 


the section rooms and the Union members availed them- | 


selves of frequent opportunities to inspect the great 


MacEwen Hall of the Universy¥, now approaching com- | 


pletion, the f}ospective use of which, by the way, was 





. 

The lecture to the working classes, from which members 8f 
the Association are excluded—unless they attegd on false 
pretences—turned out a great success MreVernon Boys 
showed and explained his wonderful experiments on 
phptographing bullets and the waves they produce in 
traversing the air with point and brilliancy The work 
in some of the Sections has been of a high order of excdl- 
lence , 1n Section A especially very few British physicists 
were absent, and some of the discussions alone justified the 
existence of the Association as a means of bringing men 
together from different working centres The reading of 
the various reports in the different Sections in some 
cases gave rise to suggestions of high value for future 
work Unfortunately, in consequence of the illness of the 
President, the address 1n the Geological Section was not 
read till Monday It was not then quite complete, so its 
publication 1s postponed for the present 

Edinburgh, if possible, exceeded its old reputation for 
hospitality, and meetings of a purely social character 
were unusually numerous, and the two conversaziones 
proved thoroughly enjoyable 

Excursions practically took up the whole of Saturday, 
and an unusuallv large number took advantage of the 
opportunity for visiting the many scenes of historical, 
archeological, geological, and engineering interest which 
he around Edinburgh fhe range was by no means 
restricted to the immediate vicinity, the excellent railway 
arrangements permitting of visits to. Glasgow, Dundee, 
and the land of Scott, with no greater expenditure of 
time than the carriage parties demanded for visiting the 
Forth Bridge and Roslin, or the pedestrians for geolo- 
gizing m the Pentlands and on Arthur’s Seat The weather 
for the first few days was favourable, being dry and free 
from excessive heat But Monday was a most unfortu- 
nate sample of Edinburgh’s weathei at its worst, strong 
east wind and cold continual showers , even this state of 
matters failed to empty the section-rooms where papers 
of popular interest were being read Afternoon receptions 
both public and private, were particularly well managed, 
perhaps the most enjoyable bemg that given by 
the Royal Scottish Geogiaphical Society ım the 
spacious halls of the National Portat Gallery, 
where the Antiquarian Museum ıs now worthily 
housed A special reception of foreign members was 
also given by the Univeisity m the Library Hall The 
number qf distinguished foreigners present marked out 
this meeting fiom most others of recent years The 
Prince of Monaco, who, with the princess, lived on 
board his new yacht the Princesse Alice, was perhaps 
the greatest attraction, and he succeedfd in bringing 


one of the considerations that led the deputation fiom | together one of the largest audienceg to listen,to his 


Edinburgh to defer to that from Cardifffin arranging 
the order offthe Associations visits to the respective 
towns : 
Rarely is it the privilege of the mixed multitude who , 
throng the hall on the opening night of the meeting to | 
listen to so compreffensible and 'attrective gn address ag 
the Pregident delivered on this occasion — Sis Archibald 
Geikie’s lucid exposition was c.ownéd by a charactegistic- 
ally happy spgech by Lord Kelvin in moving the vote af 
thanks  Altogethei the first gathering dealt a blow at 
the belief, still amusingly common, that the trueSqentific 
man 1s a being of terms and formule, and that true 
science is colourless and unsympathetic The other 
evening discourses Were highly appreciated, anf nwafn- 
tained the high @haracter which the Association fec- 
tures have made for themselves Prof Milnes Marshall 
played upon his vague tle of ‘ Pedigrees” wntil the 
scintillations lit up reat part of the tħeery of evo-e 
lution, while Pro wing on Magnetic, Induction 
threw a flood of hght on what has® hitherto been to 
ordinary minds one of the obscurest recesses of physics 
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| papers in Section E He also showed his yaght to a 


select party of members specially interested in marine 
studigs, and took endless 
ingenious ouginal devices for deep-sea research with whfch 
she is fitted, ,Piofs von Helmholz, Wiedemann, von 
Richthofen, Ostwald, and Goebel gvorthily represented 
the science of German Universities, and many of gheir 
somewhat less distimguished colleagues were also 
present Baron de Guerner, MAI de Margine, emolins, 
Bertrand, Manouvtier, Guillaume, and Richar came 
from» France, the Abbé Renard and Profs  Errer: 
and Plulin froh Belgium, Dis Arrhenius amd Pet- 
tersson from Sweden, Prof I$ntsch and others well 
known in the scintific world front Austria, while the 
United States, Hollend,eRussia, and Switzerland were 
also represented The Suihant young physicist, giikola 
Tesla, appears in the listes aeisitor from ericà 

A small*meeting, unfortunately meanf a gmall gum 
available for grants*to sciefitific’ workefts, aad on gccount 
of theJarge sums @ske@ efor by the vartous Sectiofis, the 
worleof the Committee of Recommesdationy “was no 
simecufe? * e 


trouble in explaining the ° 
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Next year’s meeting will be held at Nottingham, and 
that for 1894 at Oxford 
The list of agvards finally arrived at wasas follows — 


Investigation of the Eruptive Deposits of Pentland Hills 410 
Isomeric Naphthalene Derivatives 2 


Index of Plants, &c 20 
Climatology, &c , of Afiica R 50 
Place Names in Scotland IO 
Electrical Measurements 25 
Observations on Ben Nevis 150 
Falmouth Observatory 25 
Photography of Meteorological Phenomena 10 
Solar Radiation 10 
Spectia of Elements IO 
Analyses of Iron and Steel 20 
Action of Light on Dyed Colours 5 
Erratic Blocks of England, Waldés, and Ireland 10 


Fossil Phyllopoda 5 


Geological Intervals 10 
Underground Waters 5 
High-level Shell-bearing Deposits 20 
Zoological Station at Naples 100 
Plymouth Biological Station 30 
Sandwich Islands 100 
West Indies 50 
Irish Sea Exploration 30 
Oxygen in Asphyxia 20 
Exploration of the Karakorum Moufhtains 50 
Methods of Economic Training 5 
Anthropometric Tabulations 5 
Exploration of Assam 25 
North-West Tribes of Canada 100 


Natives of India 





IO 
Corresponding Societies Committee 30 
Total £970 
SECTION D 
BIOLOGY 


OPENING ADDRESS BY PROF WILLIAM RUTHERFORD, MD, 
FR 5, PRESIDENT OF THE SECTION 


AT the meeting ofthis Association. held at Birmingham in 
1886 I had the honour of delivering a lecture on the Sense of 
Hearing, ın which I criticized the current theory of tone-sensa- 
tion, and I propose on this occasion to discuss the current theories 
regarding our sense of colour 

I may premise that our conceptions of the outer world are 
entirely founded on the experience gathered from our sensory 
impressions Through our organs of sensation, mechanical, 
chemical, and radiant energies impress our consciousness The 
manne: in which *he physical agents stimulate the peripheral 
sense-organs, the nature of the movement transmitted through 
our nerve$ to the ccutfes for sensation 1n the brain, the manner 
in which different qualities of sensation are there produced—all 
áhese are problems of endless interest to the physiologist and 
psychologist A . 

Every psychologist has acknowledged the profound signifi- 
cance of Johannes Muller's law of the specificeenergies—or, as 
we should rather say, thespecific activities of the sense-organs 
To those unfamiliar with it, I may explain it by saying, that if a 
motor nerve ge stimulated, thegpvious* sesult is muscular move- 
ment , 1t matters not by what form of energy the nerve 1s stimu- 
lated—it fhay be by electricity or heat, by*a mechanical pinch 
or à chegucal stimulus, fe specific result 1s muscular contme- 
tof In Inge manner, when the nerve of sight*is stimulated— 
it may be by light falting om thé retina, or by electricit9, or 
mechanical pressure, oreby cutting thé neree—the invariable 


* re-ulteis a lumenous sensation, Üecause the impression 1s trans- 


emitted o cells in the centre for vision 18 thébrain, whose specific 
function gs to produce*a sense of light 

The same preagiple applies to ti other sensory centres, 
when Shrowne into activigy, they each prodgce a special kind of 
sensation ¢ The sun's*rays falljng on the skin induce a sense of 
heat, butfalling on tÉe eye, thes incite a Sense of sighte In 
both case? ghe physwal agent ıs the same, the dafference of 
result arses from specific differences of function in tMe*bram 
centres corfcesned in thermal and visual gense We haveno 
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conception how it 1s that different kinds of sen Be arise from 
molecular movements 1n the different groups of sensory cells , 
we are as ignorant of that as we are Of the nature of conscious- 
| ness itself 
The subject I propese to discuss on this occasion 1s nat the 
cause of the different Zzzds of sensatiofi proper to the Afferent 
sense-organs, But the causes of some guadztes of sensation pro- 
ducible through one and the same sense-organ 
The theory of tone-sensation proposed by Helmholz is, that 
the ear contains an elaborate series of herve termigals capable 
ofiesponding to tones varymg in pitch from 16 vibrations to 
upwards of 40,000 vibrations per secgnd, ang that at least one 
different fibre in the auditory nerve, and at least one different 
cell in the centre for hearing, is affected by ev@ry tone of per- 
ceptibly different pitch Althaugh the physical difference 
between high and low tones 1s simply a difference ın frequency 
of the sound waves, that 1s not supposed by Helmholz to be 
the cause of the different sensations of pitch According to his 
theory, the function of frequency of vibration 1s simply to excite 
by sympathy different nerve terminals in the ear The mole- 
cular movement in all the nerve fibres ıs supposed to be 1den- 
tical, and the different sensations of pitch are ascribed to a 
highly specialiged condition of cells in the hearing centre, 
whereby each cell, so to speak, produces the sensatiSBn of atone 
of definite pitch, which in no way depends on the frequency of 
incoming nerve impulses, but simply on the specific activity of 
the cell concerned 
In my lecture on the Sense of Hearing I pointed out in detail 
! the great anatomical difficulties attending the theory ingquestion 
| I endeavoured to show the physical defect of a theory which 
' does not suppose that our sensations of harmony and discord 
must immediately depend upon the numerical ratios of nerve 
vibrations transmitted from the ear to the central organ, and I 
offered a new theory of hearing based upon the analogy of the 
telephone According to that theory, there ıs probably no 
analysis of sound in the ear, the air-cells at the peripheral ends 
of the auditery nerve are probably affected by every audible 
sound of whatever pitch When sunfülated by sound they pro- 
bably produce nerve vibration, simple or compound, whose 
frequency, amplitude, and wave-form correspond to those of the 
sound received The nerve vibrations arriving in the cells of 
the auditory, centre probably induce simple sensations of tones 
of different pitch, or compound sensations of harmontes or dis- 
cords strictly dependent on the relative frequencies of the nerve 
vibrations coming 1n through the nerve 
I cannot now recapitulate the evidence derived from anatomi- 
cal, experimental, and pethological observations that gwe 
support to my theory of hearing, but I may briefly say that 1t 1s 
opposed to the theory of specific activities, in so fareas it has 
been applied to explain the different qualities of sound sensa- 
tion It 1s, however, in gtrict accord with the fundamental 
proposition stated by Fechner! in his great work on Psycho- 
physics in these words “The first, the fundameyg®! hypothesis 
1s, that the activities in our nervous system Bn which the 
sensations of light and sound functionally depend are, not less 
than the light a&d sound themfelves, to be regarded as depen- 
dent on vibratory movements 9 It is &ndent that, if we, could 
only comprehend the nature of the molecular movement in the 
nerve that links the vibration of the physical agent to that in 
the sensory cell, we could advanee towards a true theory of, the 
physmlogical basis of different qualities of sensation in» the 
different sense-organs As yet no definitesanswer can be given 
tagthe question, @vhat soft of molecular movement constitutes a 
newe impulsa but 1n recent years our knowledge of the subject 
has beep extended in a @lirection that opens up a vista of new 
pagsibilities ‘J : 
A nerve impulse travels at a rate not much more than roo 
feet per seoend--an extremely slow speed compared with tháf 
of glectricity in a wire It has been thought to be of the 
natuie of a chemical change sweeping along the nerve, but that 
leypgjhesigis opposed by the fact that the enost delicate thermo- 
pile shows no"production of heat, even when an impulse ts 
caused to sweep iepeatedly along the sate nerve Again, 
it isefar easier to fategue a muscle than a nerve A living 
frog's nezve 1emoved from the animal, and therefore deprived 
of all nutrition,* can. retain its. excitapiligy foi nearly an hour, 
although subjected all the while to thirty or forty stimulations 
per second Ap excised muscle, when similarly stimulated, 
1$ exhausted far sooner, beeause the mechanical energy entirely 
1 “ Elemente ye Psychophysik," 1860 — 2nd edition, 1889, partu p 282 
. e 8 
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‘springs from chemical change ın the musculfr substance, and 
therefore the muscle ıs more easily fatigued than the nerve 
The molecular motion in an excited nerve produces a momentary 
electric curret , but that result 1s not peculiar to nerve The 
same occurs ın muscle when stimulated Possibly the mole- 
cula ovement is ofethe nature of a ‘mechanical vibration , 
at all events, we know now that a nerveecan transmit 
hundreds, even thousands €f impulses, or let us simply say 
vibrations, per second The fact is soe important! and 
significant in relation tqythe physiology of the sense organs, that 
I show yo& an experiment to render it more intelligible A 
frog's muscle has been hooked to a light lever to record its move- 
ment on a smoke$ cylinder The nerve of the muscle has been 
laid on two electrodes &bnnected with the secondary coil of an 
mduction machine In the primary circuit a vibrating reed has 
been introduced to serve as a*key for making and breaking the 
circuit, and so stimulating the nerve with periodic mduction 
shocks If we make the reed long enoufh to vibrate ten 
times per second, ten impulses are sent through the nerve to the 
muscle and ten distinct contractions produced, as shown by the 
wavy line upon the cylinde: If we shorten the reed so that it 
will vibrate, say, fifty times per second, the muscle is thrown 
into a continuous contraction and traces a smooth lme on the 
cyligdei ; put 1f we listen to the muscle we cin hear a tone 
having a pitch of fifty vibrations per second, from which we 
know that fifty nerve 1mpulses are entering the muscle and m- 
ducing fifty shocks of chemical discharge m the muscular sub- 
stance If we take a reed that vibrates, say, 500 times per 
second, we hear, on listening to the muscle, a tone having the 
pitch of $00 vibrations Observe, that we are not dealing with 
the transmission of electrical shocks along the nerve, but with 
the transmission of nerve impulses By stimulating the nerve 
with wires of a telephone it has been shown by D’Arsonval that 
a nerve can transmit upwards of 5000 vibrations per second, and 
that the wave-forms may be so perfect that the complex electit- 
cal waves produced in the telephone by the vowel sounds can 
be reproduced in the sound of a muscle after having been trans- 
lated into nerve vibrations and transmitted alonga‘herve Such 
experiments go far 1m helping us towards a comprehension of 
the capabihties of nerves in transmitting nerve vibrations of 
great frequency and complicated wave form , but although they 
enable us reasonably to suppose that all the fibresof the auditory 
nerve can transmit nerve vibrations, simple or @omplex, and 
with a frequency similar to that of all audible tones, we en- 
counter superlative difficulty in applying such a theory to the 
sense of sight In objective sound we have to deal with a com- 
paratively simple wave motion, whose frequency of vibration 1s 
not difficult to grasp even at the highest lumt of audible sound 
—about 40,000 vibiations per second But m objective light 
the frequency of vibration ts so enormous—amounting to hundreds 
of billions per second—that every one feels the difficulty of form- 
ing any conception of the manner jf which different frequencies 
of ether wayes induce differencesein colour sensation 

But befor passing to colour sense, I wish to allude for a 
moment to the sense of smell The terminals of the olfactory 
nerve in the nose are epithelgl cells It hgs been recently 
shown by Von Brunn ! ghat in men and other mammals the cells 
have £t their free ends very delicate short hairs, resembling 
those Jong known in lower vertebrates These hairs must be 
the terminal structures affected by substances that induce smell, 
and aie therefore analogous to the hairs on the terminal cells in 
our organ of hearmg No one ever suggested that the hairs of 
the auditory cells San analyze sdund@ by regponding to par- 
ticular vibrations, and I think it quite as 1mprobable that fhe 
hairs oh any particular olfactory cell gespond to the molectlar 
vibrations of any particular substance If we follow tlfose who 
have had rec8urse to the doctrine of specific activities to expRun 
«the production of different smells, eve must suppose that at least 
one special epithelial cell and nerve fibre are affected by each 
different smelling substance Considering how great if the 
variety of smells, and that their number increases with the pro- 
duction of new substances, it would be a somewhat es@10us 
stretch of 1maginatton to suppose that for each new sm@l of a 
substance yet to emerge from the retort, of the chemist there is 
1n waiting a special nerve terminal in the nose It seems to me 
far simpler to suppose that ‘all the hairs of thesolfactor? cells are 
affected by every fmeMing substance, and that the different 
qualities of smell result from differencegin the*írequency and 
form of the vibrations mitiated. by ,the actioit of the chemical 
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molecules on the olfactory cells and transmitted to the brgin 
That hypothesis was, I believe, first suggested by Prof Ramsay, ! 
of Bristol, ın 1882, and it seems to me the only intelhgible 
theory of smell yet offered But ıt must be admitted that a 
theory of smell, such as that advanced by Ramsay, involves a 
wore subtle conception of the molecular vibrations in nerve 
fibrils than ıs required in the case of hearmg It involves 
the conception that musk, eamphor, and similar substances pro- 
duce their characteristic qualities of smell by setting up nerve 
vibrations of different frequencies and probably of different com- 
plexities We shall see what beaung this may have on the 
theory of colour sense, to which I now pass 

No impressions derived from external Nature yield so much 
calm joy to the mind as our sensation of colour | Pure tones 
and perfect harmomes produce delightful sensatidhs, but they 
are outrivalled by the colour effects of a glorious sunset With 
out our sense of colour all Nature would appear dressed in bold 
black and white, or indifferene grey We would recognize, as 
now, the beauty of shapely forms, but they would be as the cold 
engraving contrasted with the brilliant canvas of Titian The 
beautiful tints we so readily associate with natural objects are 
all of them sensations produced in our brain Paradox though 
it appear, all Nature 1s really ın darkness The radiant energy 
that streams from a sun 1s but a subtle wave-motion, which pro- 
duces the common effects of heat on all bodies, dead or living 
It does not dispel the darkness of Nature until it falls on a living 
eye, and produces the sense of hght Objective light ıs only a 
wave motion in an ethereal medium, subjective light is a 
sensation produced by molecular vibration in our nerve appa- 
ratus 

The sensory mechanism concerned in sight consists of the 
retina, the optic nerve, and the centre for visual sensation in 
the occipital lobe ofthe brain In the vertebrate eye the fibres 
of the optic nerve spread out 1n the inner part of the retina, and 
are connected with several layers of ganglionic cells placed ex- 
ternal to them Thelight has to stream through the fibres and 
ganglionic layers to reach the visual cells—that 1s, the nerve 
teimmals placed in the outer part of the retina They may be 
regarded as epithelial cells, whose peripheral ends are developed 
into peculiar rod- and cone-shaped bodies, while their central 
ends are in physiological continuity with nerve fibrils Each 
rod and cone consists of an mner and an outer segment The 
outer segment ts a pile of exceedingly thin, transparent, doubly 
refractive discs, colourless in the cone, but coloured pink or 
purple in the rod In man, the inner segment of both rod and 
cone 1s colourless and transparent Its outer part appeais to be 
a compact mass of fine fibrils that pass imperceptibly into the 
homogeneous-looking protoplasm in the shaft ofthecell Owning 
to the position of the rods and cones, the light first traverses 
their inner, then their outer segments, and its unabsorbed portion 
passes oif to the adjacent layer of dark-brown pigment cells by 
which itis absorbed — It is not necessary for me to discuss the 
possible difference of fungtion between the rods and cones, I 
may simply say that m the central part of the yellow spot of the 
retina, where vision 1s most acute, and fron? which we derive 
most of our impressions of form and colpur, the only sensory 
terminals are the cones A single cone can enable ug to obtain 
a distinct visual impression If two small pencils of hght fall 
on x ihe same cone the resulting sensory impression issingle TE 
produce a double impression the luminous pencils must fall on 
atleast two cones ‘That shows how distinct must be the path 
pursued by the erve impulse from a visual cell in the yellow 
spot of the retina to a sensory cell in fhe brain The impulses 
from adjacent terminals must pursue their own disciet@ paths 
through the apparent fbynntheof nerve fibrils end. ganglion 
cells ın the retina to the fibres of the optic nerve How these 
facts bear on the tHeory of colour senge will presently be ap- 
pafent Meantme I pa% to the physical agent that stimulates 
thegretina e 7 S 

When a beam of white light 1 dispersed by a prism or dif- 
fraction grating, the ethei-waves are spread out in the order of 
their frequency of yndulation The undulati6ins of radiant 
energy extend through arange of many gctaves, but those able* 
to stimulate the retina arg comprised within a range@of iatber 
less than 9ne octave, extending from a frequ@&icy of about 395 
billions per second €t the extreme red tp about #57 bilfio&s at 
the extreme violetgend gf the visble specirum* The ultra violet 
waves in thespectrum of sunlight extend through 1atheg more than 
haft $$ ofiave* Although mainly revealed by then? chemical 
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effgcts, they aienot altogether invisible then colow is bluish- when the visual eubstances 1n the green and violet terminals are 
grey The only oft:ca’—that 15, strictly physecal—difference decomposed, nerve impulses travel through different fibres to 


between thee several ether-waves ın the visible or invisible 
spectrum ıs frequency of undulation, or, othe: wise expressed, a 
difference in wave-length The cs omatec—that 1s the colour- 
producing—effects of the ether-waves depend on therr powgr 
of exciting sensations of colour, which vary with then frequency 
of «indulation e 

Although the 1etina 1s extremely sensitive to differences in the 
frequency of ether-waves, it 1s not equally so for all parts of 
the spectrum In the 1ed and blue portions, the fiequency 
vanes considerably without producing marked difference of 
colou effect, but 1n the region of yellow and green, compara- 
tively slight variations in frequency produce appreciable differ- 
ences of col8ur sensation One striking difference between the 
effect of ether-waves on the eye and sound waves on the ear 1s 
the absence of anythmg corresponding to the octave of tone 
sensation ‘Lhe ethei waves im the ultra-violet, which have 
twice the frequency of those of the red end of the spectrum, 
give use to no sense of 1edness, but merely that of a blush- 
giey Even within the octave there are no harmonies or dis- 
coras of colour sense corresponding to those of tone sensation 

Colours are commonly defined by three qualities or constants, 
—hue, purity, and brightness Their hue depends upon the 
chromatic effect of frequency of undulation or wave length 
Their puiity or saturation depends on freedom fiom admixture 
with sensations produced by other colours or by white light 
Their brightness o: luminosity depends on the degree to which 
the sensory mechanism 1s stimulated The loudness of sound 
depends on the amount of excitement produced. in the auditoiy 
mechanism by the amplitude of sound waves , but a sound with 
small amplitude of undulation may seem loud when the nerve 
apparatus is unduly sensittve The brightest colour of the 
spectrum is orange-yellow, but it does not follow that the 
amplitude or energy of the ether-waves is greater than m the 
iegion of dull red There is no physical evidence of greater 
amphtude ia the o:ange-yellow, and its gieate: luminosity is 
no doubt purely subjective, and arises from the greater commo- 
tion induced in the sensory mechanism, 

The theory of colour sense long ago proposed by Sir Isaac 
Newton! 1s now commonly treated with what seems to me very 
undeseived neglect Newton supposed that the rays of hght 
induce vibrations in the retina. which are transmitted by its 
nerve to the sensorium, and there induce different colour sensa- 
tions according to the length of the incoming vibrations—the 
longest producing sensations of red and yellow, the shortest 
blue and violet, those of medium length a sense of green, and a 
mixture of them all giving a sense of whiteness At the be- 
ginning of this century Thomas Young proposed a theory which 
seems to have been intended as a modification of that suggested 
by Newton rather than as a substitute for ıt Young Supposed 
that the ether-waves induce vibrations in the retina “ who-e 
frequency must depend on the constitytion of its substance , but 
as itis almost 1mpossible to conceive that each sensitive point 
of the retina confains an infinite number of particles, each 
capable of vibrating ıp unison with every possible undulation, 
it becomég necessary to suppose the number limited to three 
primary colours, red, yellow, and blue, and that each sensitive 
filament of the nerve may consist of three portions, one for 
eacheprincipal colour ”? Soon afterwards he substituted gfeen 
fo: yellow, and violet for blue, so that he came to regard red, 
green, and violet as the three fundamental colofr sensations, by 
mixture of which in vaifing proportions, all other colours, 1n- 
cluding# white, are produced Young believed that his sug- 
gestion ‘simplified the theorysof coldifis, and might therefore 
be adopted with advantage until found inconsistent with any of 
the phenomena ” e * 

Youngs trichromic theory of colotfr sense was adopted by 
Cl&rk-Maxweell and Von Helmholz, and underwent imporgant 
amplification — Helmfiolz sfggested that the three sets of 
fibres supposed by Young to exist in thè opfic nerve are con- 
nected with three sets of terminals in ihe rquna , that each ter- 
*ninal contains a different visual subtance capable of being 
decompoeed by hight , that when the gubstance in the red nerve 
terminal undergd®chemical change 1t$ nerve fibre is s@mulated, 
and ®the excuement tyavels te a cell in tee brain by whose 


specific aggivity tHe sensation ef ied apses e ln like manner, 
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different cells ingthe vision centye, by whose specific activities 
the sensations of green and violet arise. With Helmholz there 
was no question as to difference in quality of sensation depend- 
ing on difference 1n frequency of nerve vibration arriving m the 
sensorium , no such hypothesis was erfertamed by hif either 
for tone or for’colou sensation With sight, as with hearing, 
he supposed that the function of frequency of undulation vir 
tually stops at the nerve terminals in the eye and ea, and that 
the frequency of undulation of the physftal agent hag no correla- 
tive in the quality of motion passing from the receiving terminal 
to the sensory cell He believes that the different frequencies 
of ether-waves simply excite chemical changes 1n different nerve 
terminals He expressly states! that the molectlar commotion 
1n the nerve fibres for red, green, and violet 1s identical 1n kind, 
and that ts different effects depend on the specific activities of 
the different cells ¢o which it passes in the sensorium It is 
evident that Helmholz entirely dismissed the Newtontan theory 
of the production of different qualities of colour sense, and sub- 
stituted for it the doctrine of his own great teacher, Johannes 
Muller 

The theory of Young and Helmholz offers an explanation of 
so many facts,and has at the same time provoked so much 
criticism, that I must enter more fully into some ofits demuls 
On this theory, the sense of white or grey 1s supposed to result 
from a simultaneous and duly balanced stimulation of the red, 
green, and violet terminals The red terminals are supposed 
to be excited chiefly by the longer waves in the region of the 
red, orange, and yellow, but also by the shorter unglulations 
extending as far as Fraunhofer’s line F at the beginning of the 
blue In like manner, the green terminals are excited chiefly 
by the waves of medium length, and to a less extent by the 
waves extending to C m the red, and by the shorter waves 
extending to G in the violet The violet terminals are stimu- 
lated most powerfully by the shorter undulations between F and 
G, but also by the longer ones reaching as far as D in the 
yellow , therefore, optically homogeneous light from any part 
of the spectrum, except its extreme erfls, does not usually give 
use to a pure colour sensation , all three primary sensations aie 
present, and consequently the colour inclines towards white— 
the more, the stronger the light 

The experymental facts in support of Young's theory are 
familiar to all who have studied physic. Compound colour 
sensations may be produced by causing light of different wave 
lengths to fall simultaneously or 1n rapid succession on the same 
pat ofthe retina The commonest experimental device 1s to 
rapidly whirl discs with secters of different colours, and observe 
the results of the mixed sensations, or to cause the images of 
coloured wafers or papers to fall simultaneously on the retina. 
by Lambert’s method , or to transmit light through glass of 
different colours, and cause the different rays to fall on the 
same surface , or to mix pure*homogeneous light from different 
parts of the spectrum For obvious reasons, thefast method 
yields the most trustworthy results We cannot, bl any mixture 
of homogeneous light from different parts of the spectrum, 
obtain a pure ref or green sen@tion, and according to Helm- 
holz, the same holds true of*nolet On the other hend, a 
mixture of homogeneous rays from the ied and green parts 
produces orange or yellow, according to the proportions em- 
ployed A mixture of rays from the green and violet gives 
rise t$ intermediate tints of blue, and a mixture of red and 
violet hght produces purple. e Therefore, Yeung regarded red, 
green, and violef as primary sensations, and orange, yellow, 
andeblue—jus®as much as purple—he regarded as secondary or 
compougd sensations Melmholz discovered that to obtain a 
senge of white or grey it 1s not necessary to mingle gays from the. 
red, green, and violet portions of the spectrum He found that 
he could gb&um a white sensation by mixing only zwo optically ~ 
hamegeneous rays from several parts of the right and left halves 
of the spectrum The pairs of spectral colours which he found 
cempjementary fo each other are, red and greemish-blue, orange 
and cygn-blue, yellow and ultramarine-blue, greenish yellow and 
violet , the complement for pure green being found not in any 
homogeneous light, but ¢n purple—a mixture of red and violet 
The compl€mentary colours may beearranged in a circle, with 
the complemenfaries in each pair placed, opposite one another 
Of course, the gircle cannot be completed by the colours of the 
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spectrum , purple must be added to fill m theSrap between the 
red and violes  Helmholz found no constant ratios between 
the wave lengths of homogeneous complemex»taiies , and it 1s a 
striking fact hat, while a mixture of the green and red, or of 
the green and violet undulations gives rise to a sensation such 
as cOuld be produced hy rays of inteimfdiate wave length, no 
such effect follows the mingling of rays from opposite halves of 
the spectrum Pure green, evith a wave length of 527 milhonths 
of a millimetre, marks the division between the right and left 
halves The mixture qf blue from the right and yellow from 
the left side does not produce the intermediate green, but a 
sensation of white A mixture of blue or violet and red pro- 
duces not green, ut itsecomplementary—purple On the tn- 
chrome theory the s®hse of white produced by the mingling 
of any of these two colours is simply regarded as the result of 
a balanced stimulation of thé red, green, and violet terminals 

But Young's theory 1s beset with serious difficulties It im- 
plies the existence of three sets of terminals in. the retina, and 
these must all be found in the central part of the yellow spot 
where cones alone are present Three sets of cones there would 
be necessary to respond to the red, green, and violet light, and 
a colourless pencil of light could not be seen uncoloured, unless 
it falls on three cones, which we know from astronomical obser- 
vations 1s got the case Therefore, if there are three different 
terminals, it seems necessary, in the human retina at all events, 
that they should be found in every single cone in the yellow 
spot But I cannot believe it possible that within a single cone 
there can be three sets of fibrils capable of simultaneous stimu- 
lation in different degrees, and of ultimately transmitting im- 
pulses thtough three different fibres to thiee different cells in 
the bram That would imply a greater number of fibres in the 
optic nerve, than of terminals in the 1etina, and we know that 
precisely the reverse 1s the case The anatomical difficulty is 
therefore great, and I am unable to see how it can be sur- 
mounted 

The phenomena of colour-blindness also offer great difficulty 
In several cases of apoplectic seizure it has up inp that the 
centre for vision on both,sides of the biain has b&n completely 
or, partially paralyzed by the extravasated blood In such cases 
the sense of colour may be entirely lost either for a time 01 pet- 
manently, while the sense of light and form 1emain—although 
impaired The loss of colour sense in some cases has been 
found complete 1n both eyes , ın most of the reconded cases the 
loss of colour sense was limited. to the nght or left halves of 
both eyes , that 1s, if the lesion affected the vision centre on the 
right side of the brain, the right halves of both eyes were bhnd 
to all colours That illustrates the fact that a sense of light 
ddes not necessarily imply a senfe of colour The colour 
sense prgbably involves a more highly refined action of the 
sensory cell than the mere sense of light and form, and is on 
that account more liable to be lost when the nutrition of the 
sensory cell ıs interfered with In fhe normal eye the peripheral 
zone of the,retina 1s totally blind to colour If you turn the 
right eye ot§wards, close the left, and then move a strip of 
coloured paper from the left to the right in front of the nose, 
the 1mage of the paper will first fall on the peripheral zone of 
the retina, and its formgwill be sgen, though indistinctly, but not 
its col@ur — as difficult to say in that case whether the colour- 
blindness 1s due to the state of the retina or to that portion of 
the vision centre 1n the brain associated withit The absence 
of cones from the peripheral part of the retina has been assigned 
as the cause, but i£ 3s much more probable that the poitfon of 
the vision centre a€sociated with? theepenphgry of the retina, 
bemg comparatively little used, 1s less highly developed for 
form sénsation, and not at all for colgur sense * It is evident 
that the production of a sense of white or grey in theeabsence 
of all colour sense 1s not to be explained on the theory that it 
«results from a balanced stamulagon of red, green, and violet 
nerve terminals ° 

I need scarcely say that colour-blindness has attracted a farge 
share of attention, not only because of its scientific mterest, but 
still more on accoun of its practical importance in *elagien fo 
the coriect observation of coloured signals In 1855 te late 
Prof George Wilson,! of this city, called attention to the Ye 
ing importance of the subject Some yéars ago Prof, Holfigren 
made an elaborate statistic#l inquiry regarding 1t at the instance 
of the Swedish Govérnment, and lately it has been mvestigatéd 
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by a committee of the Royal Society of London, who have 
recently published their report 

Although colour blindness occasionally results fgom disease of 
the biain, retina, or optic nerve, itis usually cengenital Total 
colour-blindness is extremely rare, but partial colour-blindness 

not uncommon [It occurs in about 4 per cent of males, but 
in less than I per 1000 of females Its most common form is 
termed red-green blindness, 1n which red and green sensataons 
appear to be absent So far as I can find, the first full and re- 
hable account of the state of vision 1n red-green blindness 1s 
that given in 1859 by Mr Pole,” of London, from an examin- 
ation of his own case, which appears to be a typical one The 
state of his vision 1s dichromic , his two-colour sensations are 
yellow and blue The red, orange, and yellowish-green parts 
of the spectrum appear to him yellow of diffétent shades 
Greenish blue and violet appeai blue, and between the yellow 
and blue portions of the spectium, as 1t appears to him, there is 
a colourless grey band ın the position of the full green of the 
ordinary spectium This neutral band is seen in the spectium 
in all cases of dichromic vision It may appear white or grey 
according to the intensity of the light, and 1t apparently results 
from an equilibrium of the two sensations , no such band 1s seen 
in the spectrum by a normal eye Mr Pole, in the account of 
his case given now thiee and thirty years ago, considered it 1m- 
possible to explain his dichroraatic vision on the commonly re- 
ceived theory that his sense of 1ed ıs alone defective, and that 
his sense of yellow ıs a compound of blue and green He be- 
leved his gieen quite as defective as his 1ed sensation, and that 
yellow and blue are quitg as much entitled to be considered 
fundamental sensations as red and green He suggested that 1n 
normal colour vision there are at least four primary sensations— 
red and gieen, yellow and blue Prof Hering is commonly 
accredited with the four-colour theory, but it was previously 
suggested by Pole 3 

À year after Pole's paper appeared, Clerk-Ma well + published 
his celebrated paper on the theory of compound colours, to which 
he appended an account of h.s observations on a case of what 
he believed to be red-blindness, but which we now know must 
have been red-gieen blindness The spectium appeared dichro- 
mic, is only colours being yellow and blue His description 
of the case does not materially differ from that given by Pole, 
but Clerk Maxwell believed in the tricmomic theory of nor- 
mal vision, and that 1ed-green and blue are the three primary 
sensations , consequently he supposed that the yellow sensation 
of a red blind person 1s not pure yellow, but green 

Tt ıs evident that much depends on the question, ‘‘Is the yel- 
low sensation of a red-green blind person the same as that of 
normal vision?” For many years it was impossible te give a 
definite answer to that question, but the answer can now be 
given, as weshall immediately see Colour-blindness is fi equently 
hereditawy, aid two or three cases are known in which the de- 
fective colour sense was limited to one eye, while in the other 
eye colour vision was ncimal In such a case observed 
by Prof Elippel, of Giessen, there was red-green blindness in 
one eye Holmgren, who exammed Hippdi's case, has pub- 
lished an account of ıt With one eye all the colours of the 
spectrum were seen, but to the other eye Yhe spectrunt had only 
two colours with a narrow grey band between them at the 
Junction of the blue and yellow The yellow seen by the eya 
witR the red-green defect had a greenish tinge like tha of a 
lemon, but in other respects the observations confirmed Pole’s 
account of his own case 

Hippel’s case seems to me importane fo. another reason By 
some tt 1s believed that congenital colour defect ıs dueto the 
brain If there had beet defectye colour sense qp one side of 
the brain, ıt would not have implicated the whole of one eye, 
but the half of ea¢h eye Its limitation to one eye? therdfore, 
seems to me to suggest tha: the fault Was in the eye rajher than 
in the brain © € . 

nother interesting fact ifthis eelatioft 15 that in every normal 

eye, just behind the peripheral zone of total colour-blindness, to 
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which I have alrgady referred, there 1s a narrow zone in whidh 
redeand green sensations are entirely wanting, while blue and 
yellow sensations are normal Possibly the red-green defect 1s 
due to an 1mperíectly developed colour sense in the portion of the 
vision centre connected with that zone of the retina, but Hippel's 
case seems to me to show that such defect might be on the retina 

It has probably already struck you that red-gieen blindness :€ 
real]y blindness to red, green, and violet, that Young's three 
primary sensations appear to be absefit, and the two remaining 
colours are those which he regarded as secondary compounds of 
his pilmaries 

That, however, 1s not all that 1s revealed by colour-blindness 
There 1s at least another well-known though rare fom in which 
a sense of yellow, blue, and violet 1s absent, and the only colour 
sensations présent aie red and green The defect is sometimes 
termed violet blindness, but the term 1s somewhat misleading 
It 15 much mote 1n accordance with the fact to term it yellow- 
blue blindness , indeed, we would define it precisely by terming 
it yellow-blue-violet blindness Holmgren 1 has recorded a uni- 
lateral case of that defect analogous to Hippel’s case of uni- 
lateral red-gieen defect , we therefore know definitely how the 
spectium appeais to such a person In the case referred to all 
the colours of the spectrum were seen with the normal eye, but 
to the other eye the spectrum had only two colours, red and 
green The red colour extended over the whole left side of the 
spectrum to a neutral band in the yellow-green, a little to the 
right of Fraunhofer's hne D AN the right side of the spectrum 
was green as far as the beginning of the violet, where it ** ended 
with a sharp limit (about the line G} " 

If you turn to the Report of the R&al Soctety’s Committee ? 
on Colom Vision, you will find the spectrum as it appears to 
yellow-blue-violet blind persons The plate agrees with the 
description of Holmgren’s case already given , but you will not 
find a representation of the spectrum as it appears to those 
who are red-green blind, and as described by Pole and 
others In place of it you will find two dichromic spectra, 
one with a red and blue half said to be seen by a green blind, 
the other with a green and a blue half said to be seen by a 1ed 
blind person We have copied the spectra for your inspection, 
and you will observe that yellow does not appear in either of 
them I do not for a moment pretend to criticize these spectra 
from any observations of my own, I am aware Holmgren 
maintains that red-and green blmdness may occur separately , 
but, on the othe: hand, Dr George Beriy, an eminent ophthal- 
mologist, has assured me that he has always found them associ- 
ated That statement was originally made by Hering 

Of the various methods of testing colour vision, that suggested 
by Seebeck 1s most commonly employed The individual is 
mainly tested with regard to his sense of green and red — He is 
shown skeins of wool, one pale green, another pink or purple, 
and a third bright red, and he is asked to select from ajheap of 
coloured wools, laid on a white cloth; the colour» that appear 
to him to match those of the several tests We have arranged 
such test skeins for your inspection, did have placed beneath 
each of them the celours which a red-green blind person usually 
selects as having hues similar to those of the test Tt 1s startling 
enough to-find brown,# orange, green, and grey confused with 
bright red pale red, orange, yellow, and grey confused with 
green , blue, violet, and green confused with pink, but these 
confusions have all their explanation in the fact that the med- 
green blind have only two colour-sensations—yellow and blue, 
with a grey band in what should have been the green part of 
his spectrum e 

We kgve now to show you another and far more beautiful 

e method of ascertaining what fundamentej colour sensations are 
absent in the @lour-blind — It 18 the method of testing them by 
what *Cheveeul long ago termed semeultaneousecontrast If ina 
semi-darkened room we fhrow a beam of coloured light ona 
white scréen gnd nterpose an opaque object ut its path, the 
shadow shows the complementgry c@lour ` If the light be fed, 
the shadow appears green-blue , if it ne green, the shadow 





e appearg purple,or red according to the nature of the green 


Yght employe If the light 1s yellows theshadow ıs blue, if 

1t 1s blue, the shadow 19 yellow We must remember that the 

part of the em on which the sh@ow falls is nog entirely 

dake q little à ust light falls on the retina from the Sates 
. 


| FF Holg@ren, "eu dg the Coloar Blind are thgDifferent Colours ?" 
e. 
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part, so that the getina and vfsıon centre sre shghtly stimulated, 
whereby the image of the shadow 

The experiment, can be rendered still more stfiking, though 
at the same time 2 little more compħcated, by using two oxy- 
hydrogen lamps and throwing their light on the s&me portion of 
the screen If a plate of coloured—say ruby—glass 1s ,held 
before one of the lamps, and an opaque @bject such as the head 
of a T-square 1$ placed in the path of both* lights, the shadow 
cast by the white light falls on a Surface illuminated. by a red 
light, and shows® deep red far more saturated than the sur- 
rounding surface of the screen where tie red and white lights 
fall The shadow cast by the red light shows the comple- 
mentary bluish green , and the contrast < of the two is exceedingly 
strikin 

These experiments we have shown you poms’ to some subtle 
physiological relations between gomplementary colours A 
colour sensation produced in one part of the vision apparatus 
forces, so to speak, the neighbourmg part, which is relatively 
quiescent, to produce the complementary colour subjectively 
I say veston-centre rather than 7e¢zna, because, if one eye is 
illuminated. with coloured light while the other eye 1s feebly 
illuminated with white light, the complementary colour appears 
in the centre belonging to that eye The sense of white appears 
to be a mysterious unity , if you odgectevely call up one part of 
the sensation, you call up its counterpart sadzectevely elf a cqhour 
and its complementary counterpart be both displayed objectively 
at the same time, the action and reaction of effect afford a sensa- 
tion fa1 more agreeable than 1s producible by the objective dis- 
play of only one of them The agreeableness of the contrast 
of complementary coloms, no doubt, springs from the harmony 
of effect There is no harmony of colour effect analogous to 
that of music, but there is harmony of a different kind, and that 
harmony ts formed by the contrast of complementary colours 

Now I imagine many of you have aheady anticipated the 
question, What information can simultaneous contrast give 
regarding the fundamental sensations of the colour-blind ? 
From an extended series of observations Dr Stilling,! of 
Cassel, has gntertamed that if a person cannot distinguish 
between red and green, no complementary colour appears 1n the 
shadow when the inducing light is red or green, but if the 
inducing light is yellow or blue the proper complemen- 
tary appears in the shadow If a person was blind to 
red he never found the complementary green appear, if 
he was blfnd to green, he never found the comple- 
mentary red appear When the inducing light appeared 
colourless, the shadow was also colourless Stilling therefore 
concluded that either the sensations of red and green or of blue 
and yellow were wanting atethe same time or all colour senge 
was absent It is difficult to see how these results are to be 
harmonized with the conclusions arrived at by the Congnittee of 
the Royal Society 

Facts such as these are regarded by some as lending support 
to the theory of colour sense proposed by Prof Hering, of 
Prague? He supposes that tle diversity of our vual percep- 
tiom arises from six fundamental sensations cons&tuting three 
pairs—white and black, red and green, yellow and blue The 
three pairs of sensations are sppposed to arise from chemical 
changes in three visual substang@es not comfined to the retina, but 
contained also 1n the optic nerve and in the vision centre * He 
imagines that a sense of white results from decomposition induced 
in a special visual substance by,all visible rays, and that the 
restetrgron of the same substance produces a sense of black 
The sensations of the red and,green pair arg supposed. to arise, 
the, one from dexompostion, the other from restitution of a 
second substange , while yellow and blue are supposed to result 
from decomposition and restitution of a third substance From 
our knoWledge of photo-chemical processes we can readily sup- 
pose that hght induces chemical change in the visual apparatus , 
but that thegvave-lengths in fhe ref and yellow parts of the- 
spgctyum *induce decomposetzon, while the wave-lengths in the 
green aud*blue induce vestztutzon of substances, 1t 1s difficult to 
believe Jow such a visual mechanism cogld work it would be 
difficul? to comptehend , for example, 1f we look at a bright red 
hght fora few moments and then close our @yes, the sensation 
remaigs for a time, byt changes from red to green and thén 
slowly fades away According to Hermg’s theory, the green 

èJ Stilling, * "Phe Present Aspect ofthe Co]pur Question," Archives o£ 
Ophthalmology, 1879 vix p x64 


2E Hermg, Z2Pr Lehre wom Lichtsznne, 2nd ed Vienna, 1878 
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eafter-sensation results trom the reststution of a substance decom- | nét altogether novel , 1t 1s essentially a return to that long ago 
posed by the red light But if we reverse the experiment by | suggested by Newton The only difference 1s tRat light 1s swp- 
looking at a bright gz2ez light and then closing our eyes, the | posed to induce photo-chemical changes m the retina, as Von 
after-sensation changes to ;/€ The theoryn question would | Helmholz suggested, mstead of mere mechantcal*vibration, as 
require us toesuppose that the green light builds up a visual | Newton supposed But if ın the sense of sm&ll nerve undula- — 4 
substance which spontaneously decomposes when the eyes are | tions are induced by mechanica! vibrations of molecules acting 
closed, gind so produceséhe ied after-image I confess thatsuch | om delicate hairs at the ends of cells, would it, after all, be un- 
a hypothesis seems to me incredible Another remarkable | reasonable to suppose that within each visual cell there are 
feature of Hering’s theory is*that colours termed complementary | different kinds of molecule® that vibrate m different mode, wien 
ought to be termed astagunzstec,! because they are capable of | excited by ethei-waves? Four or five sets of such molecules in 
producing a colourlessesensation when mingled im due pro- | each terminal element in the retina would probably be sufficient 
portions “f the complementary colours yellow and blue | to project successively or simultaneously special forms of un- 
could, when mixed, produce black, they might well be named | dulations through the optic nerve, to induce colour sensations 
‘antagonistic ," “but sifce their combined effect ıs a sense | differing according to the wave form of the incoming nerve un- 
of whiteness, apd sincé the addition of them to white light | dulation It seems to me that the question becomgs narrowed 
increases its luminosity, 1t seems very difficult to comprehend on | down to this Do the nerve impulses arise fiom mere vibration 
what ground the term antagonistic should be substituted for | or from chemical change in the molecules of the nerve terminal ? 
complementary confess I am quite unable to follow Hering | The photo chemical hypothes.s has much in its favour We 
when he supposes that three pairs of mutfally antagonistic | know how rapidly hight can fhduce chemical change in photo- 
chemical processes are produced in the retina when white light | graphic films, and we know that hght induces chemical change 
falls on it, that these processes are all continued on through the | 1n the vision-purple ın the outer segments of the rod cells in the 
optic nerve into the vision centre, and there give 115e to our | retina The fact that the cones contain no vision-purple 1s no 
different light and colour sensations argument against the theory, fcr the inner segment of both rod 
In 188: Prof Preyer? advanced a theory of colour sensation, | and cone is by many regarded as the true nerve terminal, and 
12 which hasupposes that in the retina there fre four sets of | thereis no vision purple ın either ofthem, The visual substances 
cones arranged in pairs—one pair being excitable by the waves | in the cones, at all events, are colourless, and the existence of 
inthe blue and yellow pairts of the spectrum, the other pair | them as substances capable cf producing nerve impulses by 
being excitable by the red and green He supposes that each | chemical decomposition 1s as yet only a speculation awaiting 
pair of cones is connected with a ganglionic cell m the retina, | proof The fatigue of the ietina. produced by bright light 19 
and through that with one fibre in the optic nerve, which trans- | best explained on a chem&a theory, but it could also be ex- 
mits the fipulse to at least two cells in the vision centre, m | plamed on a mechanical thecry, for we must remember that, 
which two different qualities of sensation, red and green, yellow | even if the nerve impulses produced in the visual cells 
and blue, are severally produced I confess, however, that I | weie merely a translation of the energy of hight into vibra- 
am not able to understand how nerve impulses received, say, | tion of nerve molecules, tbe nerve impulse has to pass 
from the 1ed terminal of a pair, can specially affect one of the | through layers of ganglionic cells before reaching the fibres of 
e cells in the nerve centre to produce a red sensation Butif the | the optic nerve, and 1n these cells ıt probably always induces 
e red or green sensation were supposed to arise in the same central | chemical change The phenomena of partial colour-blindness 
cell according to the frequency of the impulses trangmitted from | could be explamed on a photo-chemical theory by supposing 
either terminal of the pai at the periphery, I should feel that | that ıt arises from the absence of the substances required to pro- 
an important difficulty had been removed from Prof Preyer's | duce the wave forms necessary foi the colour sensation which is 
theory defective, but the total colour blindness at the anterior part of 
It must be admitted that the production of nerve impulses | the retina 1s ev.dently a difficulty How could we have a sense 
within the terminals m the retina 15 almost as obscure as ever | of light from that portion of the retina 1f all the visual substances 
It 1s still the old question, Does light stimulate the optic ter- | are absent? That is one of the reasons why Hering supposed 
minals by inducing vibration, or by setting up chemicalchange? | that a special visual substance is present everywhere in the 
Whichever view we adopt, it seems to me necessary to suppose | retina, which by decomposition gives rise to a sense of light as 
that all the processes for the production of nerve impulses «an | distinguished from colour But even on the hypothesis we are 
take place in one and the same visugl cell, and are transmitted | pursuing, 1t 1s not necessary to suppose that all visual substance 
to the brain through the same nerve fibre , because the image | 1s absent, for colour-blindness m the front of the retina could be 
of a cologred star small enough to fall upon only one cone ıs | explained by supposing that colour perception has not been 
seen of a fixed and definite colom which does not alter when developed 1n the correspondirg portion of the vision centre, and. 
the position of the eye 1s changed, It seems to me that if | consequently all nerve impulses coming from that part of the 
there are special cones for red, green, yellow, and blue, the | retina produce scarcely anythmg more than a sense of hght 
colour of thastar should charge when its image falls on differ- If the photo-chemical theory 1s entertained, it seems neces- 
ent termmals, Wut I am assured by Mr Lockyer that sucheis | sary to suppose that there 1s some singular relajion between the 
not the case pairs of substances which respectively give rise to red and green, 
I referred to the sense of smellgbecause it seems to me that we | and yellow and blue, seemg that both rgembers of aspair fre- 
cannot in that case escape from te conclusion that the different quently, if not always, fail together e 
sensatiois anse from different molecular stimulations of the Tt seems to me that the great difficulty arises when we con- | 
same olfactory terminals sider, the puzzling phenomena of contrast If light of a parti- 
From Lippmann’s recent regearches on the photography of | cular wave length decomposes a special substance, and gives*rise 
colour? it appears that all parts of the spectrum can now be | to, say, a sense of red, why does the complementary bluish- 
photographed on films of albumino bromide of silver, to which | green sensation appear in the vision centre around the spot in 
two aniline substances, azaline and’ cyamine, have been added | which the red sensation arises? If the induced colour were a 
It seems, therefore, reasonable to suppose that a rejatively small | pure green, one might attempt to explain it by supposingthat a, 
number” of substances could enable a the rays of the visible | sympathetic cnange had been usduced in a subsitnce closely « 
spectrum to affect the retina Helmnolz belteves thaf three | related to that suffgiing decomposition by the objecyive light, 
visual substanées would suffice, but if the primary sensatidhs | but no such simple explanation is agmussible, the comple- 
are to be regarded as four—red, green, yellow, and blye—at least | meiftary contragt of red is not green, but a mure pf - 
four visual substances appear to be necessary, and I think we | greew and blue The madæıssıbılıty of such*an @xplanation 
must assume that all of them are to be found m the same | becomesstill more apparent if we tåke pure green as the inducing 
visual cell in the reting, and that the nerve impulses which theig | colour—the complementary contgast thaf'appears 1 purple; which 
decompositions give rise to are ail transmitted through the | involves a blue orviolgt, aseell as a red sensation Ipmatter’s not | 
same optic fibres te the brain cells, there to produce a sefise of | what inducing colour sensStion we adopt, tie induced contrast 15 . 
undoloured or coloured light Evidently such a hypothegs 1s always the complementarygrequyed to make a sense & white 
B George W&iscn! long ago suggested that the sifflultaneous. con- 
1E Hering, Zur Lehre vom Lichtsimne, ad ed p wr, e ẹ | trast probably arises rom a €‘ polr ntangfestgtior® of fofce 2 
2 W Preyer, * Uber-flen *Farben und Temperatur Sinn,” &c , Archiv | indeed, he regardegit a: “true, though, unrecogniz@g, manı- 
fur Physiologie, 1881, Band xav, p 31 woe festatfon of polanty " It is erféugh to mention that igteresting 
3 G ‘Lippmann, “On the Photography of CBlour,", Comptes Rendus, e P e N ? P 
1892, tome 114, p. 96t e . e 4 Wien, “Researches on Colour-Bligdness," Edinburgh, B55, p. 179 bd Mn 
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suggestion, but I must not pursue it, for we are dealing witle a 
problem that his as yet baffled the wit of man 

I have endeavoured to place before you a subject that involves 
physical and physiological considerations of extreme difficulty 
I have éndeavoured to show the nature of these difficulties, 
and although I have not attempted to solve them, I have at all 
events tried to show reasons why we should refer our different 
colour sensations to differences in the incoming nerve impulses 
ia@ther than to specifically different activities of cells in the 
visual centre I have not found it an agreeable task to point out 
the shortcomings of theories advanced by those for whom I have 
the deepest regad , but in the progress of scientific thought it 1s 
especially necessary to keep our minds free from the thraldom 
of established theory, for theories are but the leaves of the tree 
of science , they bud and expand, and in trme they fade and fall, 
but they erable the tree to breathe and live If this address 
has been full of speculation, I trust you will allow that the 
scientific use of the imagination 15 a necessary stimulus to thought, 
by which alone we can bieak a path through the dense thicket 
of the unknown 
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AMONGST the many questions upon which of late years light 
has been thrown by deep sea explomtion and geological research 
not the least interesting is that of the geographical development 
of coast-ines How is the existing distribution of land and 
water to be accounted for? Are the 1evolutions in the relative 
position of land and sea, to which the geological record bears 
witness, due to movements of the earth's crust or of the hydro- 
sphere? Why are coast-lines 1n some regions extremely regular, 
while elsewhere they are much indented? About I50 years 
ago the prevalent belief was that ancient sea-margins indicated 
a formerly higher ocean-level Such was the view held by 
Celsius, who, from an examination of the coast-lands of Sweden, 
attributed the retreat of the sea to a giadual drying up of the 
latter But this desiccation hypothesis was not accepted by 
Playfair, who thought ıt much more likely that the land had 
risen It was not, however, until after Von Buch had visited 
Sweden (1806-1808), and published the results of his observa- 
tions, that Playfair’s suggestion received much consideration 
Von Buch concluded that the apparent retreat of the sea was not 
due to a general depression of the ocean-level, but to elevation 
of the land—a conclusion which subsequently obtained the strong 
support of Lyell The authority of these celebrated men gained 
fo. the elevation theory more or less complete assent, and for 
many years 1t has been the orthodox belief of geologi8ts that the 
ancient sea-margins of Sweden and othe: lands have resulted 
from vertical movements of the cryst It has long been ad- 


mitted, however, that highly flexed and disturbed strata requue | 


some other expfination Obviously such structures are the 
result of lateral compression and crumpling Hence geologists 
have i eee that the mysterious subterranean forces have 
affected the crust in different ways Mountatn-ranges, they con- 
*ceive, are ridged up by tangential thrusts and compression, 
whxe vast continental areas slowly rise and fall, with litle“or no 
disturbance of the strata From this point of view it 1s the 
lithosphere that 1s unstable, all changes 1n thé relative level of 
land and sea being due®to crustal movements Of late years, 
howe®er, Trautschold and others have begun to doubt whether 
this theory æ wholly true, andeto maufftun that the sea-level may 
haye changed without reference to movements of the hthosphere 
Thus Hifber has suggegted that sinking of*the sea-level may be 
due, Inepart at least, to absorption, While Schick belteves*that 
the apparet elevation and depression of continental aregs aie 
1eally the 1esults of grand sular movements of the ocean The 
sea, according to him, periodically attdins a*high. level in each 
hemisphere, diternately, the waters being at present heaped up 
in the southern hemgphere Prof Suess, again, believing that 
1n equa@onial regions the sea 1s, upog the whole, gauung on the 
land, while in Ather latitudes the reverse would appr to be the 
ca8e,®points out thag this 18 in darmong with his view of a 
periodtgal flux afid reflux of the oceargbetween the equator and 
the poles, He thinks that we Mave ho evidence of any vertical 
elevatioff agecting wide areas, and that the ofily nfovqpnefits of, 
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elevation that take place arg those by wftich mountains are upe 
heaved The Broad mvasions and transgressions of the con- 
tinental areas by the sea, which we know haves occurred again 
and again, are a@tributed by hime to,secular movements of the 
hydrosphere itself ° 

Apart from all hypothesis and theory, we leain that the surface 
of the sea 1s not exactly spheroidal Itgeachesa higher ¢vel on 
the borders of the continents than in mid ocean, and it varies 
likewise in height at different plates on the same coast The 
attraction of the Himalaya, for example, suffices to cause a 
difference of 300 feet between the levelgof the sea at the delta of 
the Indus and on the coast of Ceylon The recogaition of such 
facts has led Penck to suggest that the submergence of the 
maritime regions of North-west Europe andthe oppo-ite coasts 
of North America, which took place aa recenj geological date, 
and from which the lands in question have only partially 
recovered, may have been brdüght about by the attraction 
exerted by the vast 1ce sheets of the Glacial Period — But, as 
Drygalski, WoodAvard, and others have shown, the heights at 
which recent marine deposits occur 1n the regions refeired to are 
much too gieat to be accounted for by any possible distortion of 
the hydrosphere The late James Croll had previously endea- 
voured to show that the accumulation of ice over northern lands 
during glacial times would suffice to displace the earth's cente 
of gravity, ans. thus cause the sea to rise upon the glagiated 
tracts More recently other views have been advanced to ex- 
plain the apparently causal connection between glaciation and 
submergence, but these need not be considered here 

Whatever degree of importance may attach to the various 
hypotheses of secular movements of the sea, 1t 15 obvious that 
the general trends of the world’s coast-lines are det®rmined in 
the first place by the position of the dominant. wrinkles of the 
lithosphere Even if we concede that all * raised beaches,” so ° 
called, are not necessarily the result of earth-moverments, and 
that the frequent transgressions of the continental areas by 
oceanic waters in geological times may possibly have been due, 
to independent movements of the sea, still we must admit that e 
the solid crust of the globe has always been subject to distortion 
And this being so, we cannot doubt,that the general trends of 
the world’s coast-lines must have been modified from time to ° 
tume by movements of the lithosphere 

As geographers we are not immediately concerned with the 
mode of origin of those vast wrinkles, nor need we speculate on 
the causes which may have determined their direction It seems, 
however, to be the general opinion that the configuration of the 
lithosphere 1s due simply to the sinking ın and crumpling up of 
the crust on the cooling and contracting nucleus But it must 
be admitted that neither physicists nor geologists are prepared 
with a satisfactory hypotes to account for the prommient 
trends of the great world-ridges and troughs — Accogding to the 
late Prof Alexander Winchell, these trends may have been the 
result of primitive tidal action He was of opinion that the 
transmeridional progress 8f the tidal swell ın early incrustive 
times on our planet wouldegive the forming crust structural 
characteristics and aptitudes trending from northfto south The 
earliest wrinkles to come into existence, therefore, would be 
meridional or gubmeridional, and such, certainly, 1s the prevalent 
direction of the most conspgeuous egth features There are 
many terrestrial trends, however, as Prof Winchfll knétv, which 
do not conform to the requirements of his hypothesis, but such 
transmeiidional features, he thought, could generally be shown 
to be of later origin than the otBers This 1s the only specula- 
tion, so far as I know, which attempts, perhaps not altogether 
unsuccessfully, to expjain “the origin of the main trends of 
ttrrestrial features According to other authorities, however, 
the area of the earth’s cgust occupied by the ocean 1s dehser than 
that ove: which the continental regions arespread The depressed: 
denser part balances the lighter elevated portion» But why these 
regions of different densities shouldbe so distributed no one has yet 
told us e Neither does Le Conte’s view, that the continental areas 
Anå the oceanic depressions owe their origin to unequal radial 
contraction of the earth 1n its secular cooling, help us to under- 


"stai wify the larger features of the glob@ should be disposed as 


they®are . 

Geographers must for the present be content to take the world 
as they figd ıt | What we do know ıs that our lands are distri- 
buted aver the surface of a great cbntinental plateau of irregular 

orm, the bounding slopes of which glurbe down more or less 
steeply into®a vast pceanic depression So far as geological 
research had gene, there,is 1eason to believe that these elevated 
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and depressed areas are of plimeval antquity—that they 
antedate the very oldest of the sedimentary formations There 
ig abundant evidence, howgver, to show ghat the relatively 
elevated or cpntinental area has been again and again irregularly 
submeiged under tolerably deep and wide seas But all 
histerical geology assures us that the continental plateau and the 
oceanfc hollows have never changed places, although from time 
to time portions of* the lattgr have been ridged up and added to 
the margins of the former, while ever and anon marginal portions 
of the plateau have sunk down to very considétable depths We 
may thus gpeak of the $reat world-ridges as regions of dominant 
elevation, and of the profound oceanic troughs as areas of more 
or less persistentedepregsion From one point of view, 1t is true, 
no part of the earth’s aurface can be looked upon as a region of 
dominant elevation Our globe ıs a cooling and contracting 
body, and depression must always be the prevailing movement 
ofthe hthosphere The elevation of the continental plateau is 
thus only relative Could we conceive the grust throughout the 
deeper portions of the oceanic depression to subside to still 
greater depths, while at the same time the continental plateau 
remained stationary, or subsided more slowly, the sea would 
necessarily retreat from the land, and the latter would then 
appear to rise It 15 improbable, however, that any extensive 
subsidence of the crust under the ocean could take place without 
ac@mparfing disturbance of the contmental plateau , and in this 
case the latter might experience in places not only negative but 
positive elevation During the evolution of our continent, crustal 
movements have again and again disturbed the relative level of 
land and sea, but since the general result has been to increase 
the land surface and to contract the area occupied by the sea, 
1t 1s convenient to speak of the former as the region of dominant 
elevation, and of the latter as that of prevalent depression 
Properly speaking, both are sinling regions, the rate of subsidence 
within the oceanic trough being in excess of that experienced 
over the continental plateau The question of the geographical 
development of coast-lines 1s therefore only that of the dry lands 
themselves 

The greater land masses are all situated upon, lsat are nowhere 
coextensive with, the arfa of dominant elevation, for very con- 
siderable portions of the continental plateau are still covered by 
the sea — Opinions may differ as to which fathoms line we 
should take as marking approximately the boundary between 
that region and the oceanic depression, and y is obvious, 
indeed, that any lme selected must be arbitrary and more or less 
misleading, for it 15 quite certain that the true boundary of the 
continental plateau cannot lie parellel to the surface of the 
ocean In some regions it approaches within a few hundreds 
of fathoms of the sea level , 1n other places it sinks for consider- 
ably more than 1000 fathoms below that level Thus, whiea 
very mdflerate elevation would 1n certain latitudes cause the land 
to extend to the edge of the plateau, an elevation of at least 
10,000 feet would be required ine some other places to bring 
about a similar 1esult Pod 

Althougi,it 1s true that the land surface 1s nowheie co- 
extensive with the great plateau, yet the existing coast-lines may 
be said to trend in the same general direction as its margins 
So abruptly does the continerfal plateau rise*from the oceanic 
trough, tha®a depres¢fon of th® sea-level, or an elevation of the 
plateau, for 10,000 feet, would add only a narrow belt to the 
Pacific coast between Alaska and Cape Horn, while the gain 
of land on the Atlantic slope of America between 30° N L and 
40° S L would not be much greater In the higher latitudes of 
the Northern €lemispheie, «however, very considerable 
geographical changes would be acc8mplish@d by a muche less 
amownt of elevation of the plateau — Wereethe contimental 
plateau to be upheaved for ®3000 feet, tke major 
portion qf. the Arctic Sea would become gand 
Thus, in general terms, we may say that the coast-lines 
of Arctic and temperate North America and Eurasia are further 
withdrawn from the edge of the continental plateau tham those 
of lower latitudes 

In regions wher@existing coast lines approach thesma: ofthe 
plateau, they arg api to run for long distances 1n one deierminate 
direction, and whether the coastal area be high or not, to show a 
gentle sinuosity Their course 1s sekdom interrupted by bold 
projecting headlands or peninsulas, or by intruding plets, while 
fringing or margimel islands rarely occur othese appearances 
the northern regions, as every one knows, offer ghe strongest con- 


trast Not only do they trend irregulafly, byt their continuity 1s | grobablg, therefore, that similar movgments may have beem 
constantly interrupted by promontBries and peningulas, by miete expdhenced with the oceanic teough ee 
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and fords, while fringing islands abound But an elevation of 
some 400 or 500 fathoms only would revolutionize the geography 
of those regions, and confer upon the northern coast-lines of the 
world the regularity which at present charqctefizes those of 
Western Africa 
It 1s obvious, therefore, that the coast-lines of such lands as 
“Africa owe their regularity primarily to their approximate coin- 
cidence with the steep boundary slopes of the continental plateau, 
while the irregularities chfracteristic of the coast line of North- 
Western Europe and the corresponding latitudes of North 
America are determined. by the superficial configuration of the 
same plateau, which in those regions is relatively more de 
pressed Ihave spoken of the general contrast between high 
and low northern latitudes, but it 1s needless to say that in 
southern regions the coast-lines exhibit similar centrasts The 
regula. coast-lines of Africa and South America have already 
been referred to, but we cannot fail to recognize in the much 
indented sea-board and the npmerous coastal island of Southern 
Chilt a complete analogy to the fiord regtons of high northern 
latitudes Both aie areas of comparatively recent depression 
Again, the manifold irregularities of the coasts of South-eastern 
Asia, and the multitudes of islands thar serve to to link that con- 
tinent to Australia and New Zealand, are all evidence that the 
surface of the continental plateau in those regions is extensively 
invaded by the sea 
A word or two now as to the configuration of the oceanic 
trough There can be no doubt that this differs very considera- 
bly from that of the land surface It 1s, upon the whole, flat or 
gently undulating Here and there it swells gently upwards 
into broad elevated banks? some of which have been traced for 
great distances In other places narrowei ridges and abrupt 
mountam-like elevations diversify its surface, and project again 
and again above the level of the sea, to form the numerous islets 
of Oceania Once more, the sounding-line has made us 
acquainted with the notable fact that numerous deep depressions 
—some long and narrow, others relatively short and broad —stud 
the floor of the great trough I shall have occasion to refer 
“again to these remarkable depressions, and need at present only 
call attention to the fact that they are especially well developed 
' m the region of the Western Pacific, where the floor of the sea, 
at the base of the bounding slopes of the continental plateau, 
sinks 1n places to depths of three and even of five miles below 
the existing coast-lmes One may further note the fact that the 
deepest areas of the Atlantic are met with in like manner close 
, to the walls of the plateau—a long ridge, which rises midway 
between the continents and runs m the same general direction as 
their coast-lines, serving to divide the trough of the Atlantic 
nto two parallel hollows 
But, to return to our coast-lines and the question of then 
development, it 1s obvious that their general trends have been 
determwmed by crustal movements — Their regularity 1s in duect 
proportion to the closeness of their approach to the margin of 
the continental plateau, The more nearly they coincide with 
the edge of that plateau? the fewer irregularities do they present , 
the further they recede from ıt, the more highly are they indented 
| Various other factors, it 1s true, have played a more or less 
important part in their development, bet their dommant trends 
were undoubtedly determined at a very early p@riod in the 
world’s history— their determination necessary dates back, jn 
short, to the time when the great world-ridges and gceanic 
troughs came into existence So far as we can read the story 
' told by the roeks, however, it would seem that in the earliest 
ages of which geology can speak witl any confidence, the coast- 
lines of the world must have been infimtely moregrregular 
than now In Palgaozoic times, relatively small areas of 
the continental plateau appeared above the [vel of the sea 
Insular condr'10ne everywhere prevailed But as ages roHed on 
wider and wider tractwof the ptateu were exposed, and this 
notwithstandPg many oscillations of level So d ha? oneemay 
sÉy there has been upon®the gwholeea general advance from 
insular to conteental conditions Jn other words, the sea has 
continued to retreat from tne surface of the continentalplateau e 
To account for thi$ chage we must suppose tha? depression pf 
the crust has been in excess within thé oceanic areg, and that 
now ang again positive @levation of the congnental plateau has 
taken place, mow especially glong its margins That gnove- 
ments of elevation, positive or negatie, have fgain and again 
affected our lan@ areMecan e’demonsteated, and it Weems highly 
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nized by geologists Sometimes the crust appears to rise, or, 
as the case may be, to sink over wide regions, without much 
disturbance or *tilting of strata, although these are now and 
again more or less extensively fractured and displaced It may 
conduce to clearness if we speak of these movements @ 
regional The other kind of crustal disturbance takes place 
mere markedly im linear directionspand ıs always accompanied 
by abrupt folding and mashing together of strata, along with 
more or less fracturing and displacement The plateau of the 
Colorado has often been cited as a good example of regional 
elevation, where we have a wide area of approximately hori- 
zontal strata apparently uplifted without much 10ck disturbance, 
while the Alps or any other chain of highly flexed and con- 
voluted strafa will serve as an example of what we may term 
axial o1 linea uplifts It must be understood that both regional 
and axial movements result from the same cause—tbe adjust- 
ment of the solid crust to the coatracting nucleus—and that the 
term elevation, therefore, 1s only relative — Sometimes the 
sinking crust gets 1elief from the enormous lateral pressure to 
which it 1s subjected by ridging up along lines of weakness, and | 
then mountams of elevation are formed, at other times, the | 
pressure 1s relieved by the formation of bioader swellings, when | 
wide aieas become uplifted relatively to surrounding regions | 
Geologists, however, are beginning to doubt whether upheaval of | 
the latter kind can affect a broad continental area Probably in 
most cases, the apparent elevation of continental regions is only 
negative The land appears to have i1sen because the floor 
of the oceanic basin has become depressed Even the smaller 
i 


g 
Iwo kinds of crustal movement, as we have seen, are recog- 
i 


plateau like elevations which occur within some continental 
regions may in a similar way owe their dominance to the sinking 
of contiguous regions 

In the geographical development of our land, movements of 
elevation and depression have played an important part But 
we cannot ignore the work done by other agents of change If 
the orogiaphical features of the land everywhere attest the 
potency of plutonic agents, they no less forcibly assure us that 
the inequalities of surface resultmg from such movement are 
universally modified by denudation and sedimentation Elevated 
plains and mountains are gradually demolished, and the hollows 
and depressions of the great continental plateau become slowly 
filled with their detritus Thus inland seas tend to vanish, inlets 
and estuaries are silted up, and the land in places advances sea- 
ward The energies of the sea, again, come in to aid those of 
rain and river, so that under the combined action of all the 
superficial agents of change, the irregularities of coast-lines 
become reduced, and, were no crustal movement to intervene, 
would eventually disappear, The work accomplished by those 
agents upon a coast-hne 1s most conspicuous in regions where 
the suríace of the continental plateau .s occupted by compara- 
tively shallow seas Here full play ıs given to sedifentation 
and marine erosion, while the latter alone comes into promt- 
nence upon shores that are washed by deeper waters When 
the coast lines advance to the edge of the continental plateau, 
they natmally tréhd, as we have seen, for great distances in 
some particular direction Should they preserve that position, 
undisturbeg by crustal oscillation, for a prolonged period of 
time, they will eventually be cut back by the sea Inthis waya 
shelf or teriace will be formed, narrow 1n some places, bioadgr in 
othex, according to the resistance offered by the varying character 
of the rocks But no long inlets or fiords can result from such 
action At most the harder and less readily demolished rocks 
will form headlands, whife shallow bays will be scooped out of 
the mde yielding masses In short, between the narrower and 
broader partseof the eroded shelf or tefàce a certam proportion 
will tend to be preserved As the shelf 1s widened, sedimenta- 
tion will Become more gnd more effective, and in places may 
come toepiotect the land from furthér marine, erosion IS 
actfon is especially conspicuous ip tropical and subtropycal 
regions, which are charáctenzét by well-marked rainy seasons 
In such regions immense quanities of sediment are washed 
down from tle "and to the sea, and tend (o accumulate along 
shore, forming low a[uvial flats A® long established coast- 
lines thus acquire a characteristigally ginuous form, and perhaps 
no better exam@les could be cited than those of@ Western 
Afri@a e e. e? . e . 

To sumep, thet, we may sayethat thegchief agents concerned 
m the devglopment of coast line are ‘crustal movements, fedi- 
mentationfagd marge erosion, All the main*tren@s gig The 
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changes, however, have been brought about by the silting up 
of those shallow and sheltered seas which, in kertan regions, 
overflow wide aré&s of the continfntsl plateau Throughout all 
the ages, indeed, epigene agents have stuven fo reduce the 
superficial znequalitiesQof that plateau, by levelling height and 
filing up depressions, and thus, as it Were, flattening eut. the 
land suface amd causing it to extend The erosive action of the 
sea, from our present point of vid, ıs of comparatively little 
importance It merely adds a few finishing touches to the 
work performed by the othe: agents of ghange 

A glance at the geographical evolution of our own continent 
will render this sufficiently evident — Viewed in detail the 
structure of Europe is exceedingly c phated, but there are 
certain leading featmes in its architecture whieh no profound 
analysis ıs required to detect Wg note, ın the first place, that 
highly disturbed rocks of Archean and Palzmozoic age reach 
their greatest development along the north-western and 
western borders Sf ou contment, as m Scandinavia, the 
British Islands, North-west France, and the Iberian penin- 
sula Another belt of similarly disturbed strata of hke 
age traverses Central Europe from west to east, and 1s 
seen in the South of Ireland, Cornwall, North-west France, the 
Ardennes, the Thuringerwald, the Erzgebirge, the Riesenge- 
birge, the Bofimerwald, and other heights of Middleeand 
Southern Germany Strata of Mesozoic and Cainozoic age 
rest upon the older systems in such a way as to show that the 
latter had been much folded, fractured, and denuded before 
they came to be covered with younger formations North 
and north east of the central belt of ancient rocks just referred 
to, the sedimentary stiata that extend to the shores of the Baltic 
and over a vast region in Russia, 1ange in age fiom Paleozoic 
down to Cainozoic times, and are disposed for the most part 
in gentle undulations—they are either approximately horizontal 
or slightly inclined Unlike the disturbed rocks of the mari- 
time regions and of Central Europe, they have obviously been « 
subjected to comparatively little folding since the time of their 
deposition fo the south of the primitive backbone of Central 
Europe succeeds a region composed superficially of Mesozoic 
and Cainozoic strata fo. the most part, which, along with under- 
lying Palaeozoic and Archean rocks, aie often highly flexed and 
ridged up, as in the chams of the Jura, the Alps, the Car- 
pathians, &c One may say, in general terms, that throughout 
the whole Mediterranean area Archean and Paleozoic rocks 
appear at the surface only when they form the nuclei of moun- 
tains of elevation into the composition of which 10cks of younger 
age largely enter 

From this bald and meagge outline of the general geological 
structure of Europe, we may gather that the leading orographical 
features of our continent began to be developed ata wery early 
period Unquestionably the oldest land areas are represented 
by the disturbed Archzean apd Palzeozoic rocks of the Atlantic 
sea-boaid and Central Europe Examination of those tracts 
shows that they have experiefced excessive denudation The 
Arehzan and Paleozoic masses, distributed along ‘the margin of 
the Atlantic, are the mere wrecks of what, 1n earlier ages, must 
have been lofty wegions, the mowntain-chains of which may well 
have rivalled or even exceedeal m height the Alps of FA day 
They, together with the old disturbed rocks of Central Europe, 
formed for a long time the only land in our area Between the 
ancient Scandinavian tract 1n the porth and a narrow interrupted 
belt 1g Central Europe stretched a shallow sea, which covered 
all the regions that now form our Great Plgin , while immedi- 
ately south of the centra$ belt lay the wide depression of the 
Medgiterranean—for as yet the Pyrenees, the Alps, and the 
Carpathians were not Toth the Mediterranean and the Russo- 
Germanfc sea communicated with the Atlantic As time went 
onland continued to be developed along the same ‘ines, a result 
due partly tg crustal movemerfts, paftly to sedimentation Thus” 
by and by the relatively shallow Russo-Germanic sea became 
sifted up,*while the Mediterranean shore-line advanced south- 
werds Itas interesting to note that the later sea, down to the 
n ertiafy times, seems always to have communicated 
freely With the Atlantic, and to have been rel&tively deep The 
Russg-Germanic sea, qn the contrary, while now and again 
opening widely into the Atlantic, and attaining considerable 
depths infits wastérn reaches, remained, ongthe whole shallow, 
and ever and anon vanished from wide areas to contiact into a 
series of inland®seas and large salt lakes 

Reduced to :t$ simplesteelements, therefore, the structure of 


result of elevation and depression Considerable geographicaf |" Egrope shows two primitive ridges—one extending with some 
e | e 
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interruptions along the Atlantic sea-board, thé other tiaversing 
Central Europe from west to east, and separating the area of the 
Great Plain from the Medxerranean basie The excessive 
denudation wjuch the moie ancient lands have undergone, and 
great uplifts of Mesozoic and of Cainozoic times, together with 
the tqmparatively recgnt submergence bf broad tracts in the 
north and north-west, have not succeeded in ,obscurmg the 
dominant features 1n the a1ahitecture of our continent 

I now proceed to trace, as rapidly as I can, gthe geographical 
development of the coast lines of the Atlantic as a whole, and 
to point ost the chief contrasts between them and those of the 
Pacific The extreme irregularity of the Arctic and Atlantic 
shores of Europ@ at omce suggests to a geologist a partially 
drowned land, the sup@ ficial inequalities of which are account- 
able for the vagaries of the coast-lines The fiords of Norway 
and Scotland occupy what wêre at no distant date land valleys, 
and the numerous marginal islands of those regions are merely 
the projecting portions of a recently sunkef area The conti- 
nental plateau extends up to and a little beyond the one hundred 
fathoms hne, and there are many indications that the land for- 
merly reached as far Thus the surken area is traversed by 
valley-like depressions, which widen as they pass out to the 
edge of the plateau, and have all the appearance of being hol- 
lows of sybaerial erosion Ihave already memtioned the fact 
tha® the Scandinavian uplands and the Scottish Highlands are 
the 1elics of what were at one time true mountains of elevation, 
corresponding in the mode of their formation to those of Swit- 
zerland, and, hhe these, attaming a great elevation During 
subsequent stages of Palaozotc time, that highly elevated region 
was sulfected to long-continued and profound eroston—the 
mountain country was planed down over wide regions to sea- 


level, and broad stretches of the reduced land surface became ' 


submerged Younger Paleozoic formations now accumulated 
upon the drowned land, until eventually renewed crustal dis- 
turbance supeivened, and the marginal areas of the continental 
plateau again appeared as dry land, but not, as before, in the 
form of mountams of elevation Lofty table lands now took 
the place of abrupt and geriated ranges and chanf§—table lands 
which, m their tuin, were destined in the course of long ages to 
be deeply sculptured and furrowed by subaerial agents During 
this process the European coast-hne would seem to have com- 
cided more or less closely with the edge of the continental 
plateau Finally, after many subsequent movements of the 
crust in these latitudes, the land. became partially submerged— 
a condition from which Noith-western and Northern Europe 
would appear m recent times to be slowly recovermg Thus 
the highly mdented coast-line of those regions does not coincide 
with the edge of the plateau, but with those irregularities of its 
upper syrface which are the result of antecedent subaerial 
erosion 

Mention has been made of the Russo-Germanic plain and the 
Mediterranean as representing origfnal depressions in the contt- 
nental plateau, and of the high giounds that extend between 
them as regions of dominant elevation, which, throughous all 
the manifold revolutions of the past, would appear to have per- 
sisted as a more or less well-mgarhed boundary, separating the 
northern from the sogthern bagin During certam periods it 
was n$ doubt in some degree submerged, but never apparently 
to the same eatent as the depressed areas 1t served to separate 
From time to time uplifts continued to take place along this 
cential belt, which thus increhsedain breadth, the younger forma- 
trons, which were accumulated along the margins of the two 
basins, being sucfessively ndgefl up, againsp nuclei of older 
rocks The latest great crustal movements in our continfnt, 
resulting 1n the uplift of the Alps and other east ànd west rfnges 
of similar age, have still further widened that anciemt belt of 
dominant elevation which in our day forms the most masked 
orographical feature of Eusope e 

The Russo-Germanic basin 1s now for the most past land, the 
Baltic and the Noith Sea representing its still submerged Bor- 
tions This basin, as already remarked, was probably never so 
deep as that of thé Mediterranean We gather a? much fim 
the fact that, while mechanical sediments of comp®ratively 
shallow-water ongin predominate in the former area, limestones 
are the characteristic features of the southern regiqn Ifs rela- 
tive shallowness helps us*to understand why the northern de- 
pression should hafe bten silted up more completely than the 
Mediterranean We must remember also that&or long ages it 
received the drainage of a much [nore extensive land surface 
than the latte —the land that sloped towaids the Mediterrangatt 
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in Paleozoic and Mesozoic times being of ielatively little ım- 
portance Thus the crustal movements which ever and ahon 
depressed the Russo-Geimanic area were, in the long run, 
counterbalanced by sedimentation The uplifteof the Alps, the 
Atlas, and other east and west ranges, has greatly contracted 
the area of the Medi'erranean, and sedimentation has also acted 
in the same dnection, but it 15 highly probable that that sea is 
now as deep as, or evengdeepe: than, it has eve: been e Tt 
1 occupies a piimitive depression in which the rate of subsidence 
| has exceeded that of sedimentation In many respects, indeed, 
| this remarkable transmeridional hollow—continued eastward in 
| the Red Sea, the Black Sea, and the A1alo-Caspian depression— 

1s analogous, as we shall see, to the great oceanic trough itself 
In the earlier geological periods linear or axial uplifts and 
volcanic action again and again marked the growfh of the land 
on the Atlantic sea-board But afte: Palceozoic times, no great 
mountains of elevation came into existence in that region, while 
volcanic action almost ceased In Tertiary times, 1t 1s true, 
there was a remarkable iecrudescence of volcanic activity, but 


Faroe Islands and Iceland, must be considered apart from the 
general geology of our continent From Mesozoic times on- 
wads it was along the borders of the Mediterranean depiession 
that great mountain uplifts and volcanoes chiefly presented them- 
selves And asthe land surface extended southwards fiom Cen- 
tral Europe, and the area of the Mediterranean was contracted, 
volcanic action followed the advancing shore Imes The occur- 
rence of numerous extinct. and of still existing volcanoes along 
the borders of this inland) sea, the evidence of recent crustal 
movements so commonly met with upon its margins, the great 
irregularities of 1*s depths, the proximity of vast axial uplifts of 
late geological age, and the frequency of earthquake phenomena, 
all inaicate instability, and remind us strongly of similarly 
' constructed and disturbed regions within the area of the vast 
Pacific 
Let us now look at the Arctic and .Antarctic coast-lines of 
North Amertca From the extreme north down to the latitude 
of New York the shoies are obviously those of a partially sub- 
merged region They aie of the same type as the coasts of 
North-western Ewope We have every reason to believe 
also that the depression of Greenland and North-east America, 
from which these lands have only partially recovered, dates back 
i toa comparatively recent period The fiords, and inlets, hike 
| those of Europe, are merely half-drowned land valleys, and the 
continental shelf ıs crossed by deep hollows which are evidently 
only the seaward continuations of well-marked terrestrial features 
| Such, fo example, 1s the case with the valleys of the Hudson 
| and the St Lawrence, the submerged portions of which can be fol- 
lowed out to the edge of the continental plateau, which is notched 
by them at depths of 474 and 622 fathoms respectively There 
15, in shOrt, a broad resemblance between the coasts of the entire 
Arctic and North Atlantic 1egions down to the latitudes already 
| mentioned Everywherg they are irregular and fringed with 
islands in less or greater abundance—highly denuded and deeply 
incised plateaus being penetrated by fiords, While low-lying and 
undulating lands that shelve gently seaward are mvaded by 
shallow bays and inlets Comparing the Amenicgi with the 
| opposite European coasts, one cannot help being Struck with 
certain other resemblances Thus Hudson Bay at once suggeste 
thé Baltic, and the Gulf of Mexico, with the Caribbean Sea 
recall the Mediterranean But the geological structure of the 
coast lands of Greenland and Noth America betrays a much 
| closer resemblance between these afd the opposite shores of 
| Europe than appears on a glance at the map There @ some- 
thing more than a mer&Superfigal similarity 
America and Greenland, just as in. Western Europe, no grand 
mountain uplifts hive taken place fog a prodigious “ime * The 
1dtest great upheavals, Which were accompanied by much folding 
ang flexing of strata, are thgse of the Appalaghiarechain arfi of 
the coastal ranges extending tho@gh Ndw England, Nova Scotia, 
and Newfoundldhd, all of which areeof Paleozoic age Con 


siderable crustal mpvemgnts Affected the Amertcgn coast-lancs * 


m Mesozoic times, and@during these uplifis the strata suffered 
fracture and displacemeng but were subjected to conpparatively 
httle fol@ng Again, along the maritime byiellers of North east 
America, as in theecorrespending coagt-[inds of guropeaigeeous 
action, more or less agundant yi Palzozoic fnd early Mesozoic 
times, has since been qufesceft, Fiom the mouth of the Hudson 
to®the Steaits df. Florida the coast-lands are compoted of Ter- 


tiary and Quaternary deposits * This shows tha" the land has $ 2y 
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costinued dowr'to recent times to gain upon the sea—a result 
brought about partly by quiet crustal movements, but to a large 
extent by sedtmentation, aided, on the coasts of Florida, by the 
action of reef-bullding corals 
Although volcanic action has long ceased on the American 
sea-board, wenote that in Greenland, asin the West of Scotlanf 
and North of Ireland, there is abundant evidence of volcanic 
activity at so late a peuod as the Tertiary It would appear 
that the great plateau-basalts of those regions, and of Iceland 
and the Feroe Islands, weie contemporaneous, and possibly 
connected with an important crustal movement It has long 
been suggested that at a very early geological period Europe 
and North America may have been united The great thick- 
ness attainedby the Paleozoic rocks 1n the eastern areas of the 
latter implies the existence of a wide land surface from which 
ancient sediments were derived That old land must have 
extended beyond the existing coast-line, but how far we cannot 
tell Similarly in North-west Europe, during early Paleozoic 
times, the land probably stretched further into the Atlantic than 
at present But whether, as some think, an actual land con- 
nection subsisted between the two continents 1t 15 impossible to 
say Some such connection was formerly supposed necessary 
to account for the emigration and immigration of certain marine 
forms of life which are common to the Palzeozoic strata of both 
contments, and which, as they were probably demizens of com- 
paratively shallow watei, could only have crossed from one area 
to another along a shore-line It 1s obvious, indeed, that 1f the 
oceanic troughs in those early days were of an abysmal character, 
a land bridge would be required tf explain the geographical 
distribution of cosmopolitan life-forms But if it be true that 
subsidence of the crust has been going on through all geological 
"me, and that the land areas have notwithstanding continued to 
extend over the continental plateau, then it follows that the 
oceanic trough must be deeper now than it was in Paleozoic 
umes There aie, moreover, certain geological facts which seem 
hardly exphcable on the assumption that the seas of past ages 
attamed abysmal depths over any extensive areas The 
Paleozoic strata which enter so largely into the framework of 
ou: lands have much the same appearance all the world over, and 
were accumulated for the most part 1n comparatively shallow 
water A petrographical description of the Paleozoic me 
chanical sediments of Europe would serve almost equally well 
for those of America, of Asia, o of Australia Take in con- 
nection with this the fact that Paleozoic faunas had a 
very much wider range than those of Mesozoic and later ages, 
and were characterized above all by the presence of many cosmo- 
politan species, and we can hardly resist the conclusion that it 
was the comparative shallowness of the ancient seas that favoured 
that wide dispeisal of species, and enabled currents to distribute 
sediments the same in kind over such vast regions As the 
oceanic area deepened and contracted, and the land surface 
increased, marine faunas were gradually restiicted 1n their range, 
and cosmopolitan marine faunas diminfshed in numbers, while 
sediments, gathering 1n separate regions, became more and more 
differentiated For these and other reasons, which need not be 
Yentered upon here, I «ee no necessity for supposing that a 
Paleozoic Atlantis connected Europe with North America 
The broad ridge upon which the Fzroe Islands and Iceland 
are founded, seems to pertain as truly to the oceanic depressien 
as the"long Dolphin Ridge of the South Atlantic The trend 
of the continental plateau in high latitudes 1s shown, as I think, 
by the general dnection gf the coast-lines of North-Western 
Europe and East Greenland, the cont'nental shelf being sub- 
merged in those regions for a few hundred, fathoms only How 
the Icelandic Adge came into efistence, and what its age may 
be, wecan anly conjecture It may be a wrinkle as old as the 
oceanic trough which it trafferses, or its grigin may date back te 
a mugh mdte recent period We may conceive 1t*to be an area 
which has subSided more slowlyghantthe floor of the ocean $o 
the north and south , or, on the other hand, 1t may be a belt of 
Positive elevation Perhaps the datter 1s the more probable 
Sapposition, for ıt seems very unlikely that cista] disturbances, 
resulting inaxial and regeonal uplifts, should have been confined 
to the contihental plateau oùly Be th& as it may, therg seems 
little doubt that land®tonnection did obtain between Greenland 
and Europe in ®Caigozor tfmes,’alonf this Ifelandic ndge, for 
reles of the@ame Tertiaw flora arè foundgt Scotland, the Feerpe 
Islands, Icelgnd, and Greenland he deposits i whigh these 


@  . plant-remajns @ccur aré’associated with great sheets of vol&atuc 
om  * socks which nthe Faeroe Islands and Iceland reach a thickness of 
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many thousand feet Of the same age are the gnassive basalts 
of Jan Mayen, Spyzbergen, Franz Joseph Land, and Greenland 
These lavas seem seldom to have issued from jgolated foci in 
the manner of modern eruptions, but rather to have welled up 
along the hnes of reotlineal fissures , From the analogy of 
similar phenomena in othe: parts of the world it might be 
inferred that tfe volcanic. action of these northern regions may 
have been connected with a movement of elevation, and that 
the Icelandic ridffe, 1f ıt did not come into existence during the 
"Tertiary period, was at all events gieatlf upheaved ag that time 
It would seem most likely, in short, that the volcanic action 
in question was connected mainly wif) crusgal movements in 
the oceanic trough Similar phenomena, as 1s well known, 
are met with further south 1n the trough of the Atlantic Thus 
the volcanic Azores rise like Iceland from the surface of a bioad 
1idge which 1s separated from the continental plateau by wide 
and deep depressiogs And so again, from the back of the great 
Dolphin Ridge, spring the volcanic islets of St Paul’s, Ascen- 
sion, and Tristan d'Acunba 

I have tieated of the Icelandic bank at some length for the 
purpose of showing that its volcanic phenomena do not really 
form an exception to the rule that such eruptions ceased after 
Palaozoic or eagly Mesozoic times to disturb the Atlantic coast- 
lines of Europe and North Amenca As the bank in question 
extends between Greenland and the British Islands, 1t was only 
natural that both those regions should be affected by its move- 
ments But its history pertains essentially to that of the 
Atlantic trough, and ıt seems to show how tiansmeridional 
movements of the crust, accompanied by vast dischmuges of 
igneous rock, may come in time to form land connections 
between what are now widely sepaiated areas 

Let us next turn our attention to the coast-lines of the Gulf 
of Mexico and the Caribbean Sea These enclosed seas have 
frequently been compaied to the Mediterianean, and the resem- 
blance is self-evident Indeed, it 1s so close that one may say 
the Mexican-Canbbean Sea and the Mediterranean aie rather 
homologous t&an simply analogous The latter, as we have 
seen, occupies a primitive depression, andform®rly covered a much 
widerarea Itextendedat one timeover much of Southern Europe 
and Northern Africa, and appears to have had full communi- 
cation across Asia Minor with the Indian Ocean, and witn the 
Arctic Oceangathwart the low-lying tracts of Noith- Western 
Asia Similarly, ıt would seem, the Mexican Caribbean Sea 1s 
the remaining portion of an ancient inland sea which formerly 
stretched north through the heart of North America to the 
Arctic Ocean Like its European parallel, it has been 
diminished by sedimentatio® and crustal movements It re? 
sembles the latte: also in the greatness and irregularity of its 
depths, and in the evidence which its islands supply of Volcanic 
action as well as of very considerable crustal movements within 
geological times Along the whole northern borders of the 
Gulf of Mexico the coast-landf like those on the Atlantic sea- 
board of the Southern States, ate composed of Tertiary and 
recent accumulations, and the same ıs the case with Yucatan , 
while similar young formations are met with on the borders of 
the Caribbean Sga and the Anffiles he Bahamas and the 
‘Windward Islands mark out for us the margin of th&contifental 
plateau, which here falls away abruptly to profound depths 
One feels assured that this portion of the plateau has been ridged 
up to its present level at no distarft geological date But not- 
withstafiding all the evidence of recent extensive crustal move- 
ments in this region, it 1$ obvtous that the Kexican-Caiibbean 
depression, however much it may have been subsequently modi- 
fied, $ of primiffve origin + * 

Before eve leave the codst-lands of North America, I would 
agai point out their leading geological features «In a word, 
then, they are composed for the mgst part of Archean and 
Paleozoic pofks, no great linear or axial uplifts marked by 
much exuge of strata have taken place in those regions since 
Paleozoic times , while igneous action virtually ceased about 
thevloee,of the Pgleozoic or the commencenfent of the Mesozoic 
period eIt ıs not before we reach the shores of the Southern 
States end the coast-lands of the Mexican-Caribbean Sea that 
we enceunter notable accitmulations of Mesozoic, Tertiary, and 
younger age R These occur in approximately Honrontal positions 

. 


1 Professor Suessgthinks it ıs probable that the Caribbean Sea and the 
Mediterranean are portions of one and the same primitive depression which 
traversed the Atlantic Area in earlysCreticeous times He further suggests 
tHfat jt may have been through the gradual widening of this central Medi- 
terrdhean that the Aplanue in later times came into existence 
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round the Gulf of Mexico, but in the Sieira Nevada or Northein 
Colombia and the Coylileras of Venezwela Tertiuy strata 
are ridged ug into true mountains of elevation Thus the Mexi- 
can Caribbean depression, like that of the Mediterranean, 1s 
chatacterized not only by its 1rregulai *depths and its volcanic 
phenÜmena, but by the propiaquity of recent mountains of up- 
heaval, which bear the sarse relation to the Caribbean Sea that 
the mountains of North Africa do to the Medyerranean 

We may now comgare the Atlantic coasts of South America 
with thos@of Africa The former coincide in general direction 
with the edge of the continental plateau, to which they closely 
approach between Cage St Roque and Cape Frio In the 
north-east, between (ape Paria, opposite Tiinidad, and Cape 
St Roque, thé continental shelf attains a considerably greater 
breadth, while south of Cap® Fuso 1t gradually widens, until, 1n 
the extreme south, ıt runs out towards the east in the form of a 
narrow ridge, upon the top of which rise tle Falkland Islands 
and South Georgia Excluding from consideration for the pre- 
sent all recent alluvial and Tertiary deposits, we may say that 
the coast lands from Venezuela down to the South of Brazil are 
composed principally of Archzean rocks, the eastern borders of 
the continent further south being formed of Quaternary and 
Tertiary gccumulations So far as we know, 1&neous 1ocks are 
of ire occurrence on the Atlantic sea board — Palzozoic strata 
approach the coast-lands at various points between the mouths 
ofthe Amazons and La Plata, and these, with the underlying 
and surrounding Archean rocks, are more or less folded and 
disturbed, while the younger strata of Mesozoic and Camozoic 
age (occapying wide regions m the basin of of the Amazons, and 
here and there fringing the sea-coast), occur in approximately 
horizontal positions It would appeat, therefore, that no great 
axial uplifts have taken place in those regions since Palzozoic 
times The crustal movements of later ages were regional 
rather than axial , the youngei rocks are not ilexed and mashed 
together, and their elevation (negative or positive) does not 
seem to have been accompanied by conspicuous volcanic action 

The varymg width of the contmental shelf 1s Que to several 
capses The Orinóco, the Amazons, and other rivers descend- 
ing to the north-west coast, carry enormous quantities of sedi- 
ment, much of which comes to rest on the submerged slopes 
of the continental plateau, so that the continental shelf tends to 
extend seawards — Thesame process takes place on she south-east 
coast, where the River Plate discharges its muddy wateis South 
of latitude 40° S , however, another cause has come into play 
From the mouth of the Rio Negro to the terminal point of the 
continent the whole character of the coast betokens a geologically 
iécent emergence, accompanied arfü followed by considerable 
marine erosion So that in this region the continental shelf 
increases*in width by the retreat of the coast-line, while in the 
north-east it gains by advancing seawards. It is to be noted, 
however, that even there, in places Where the shores are formed 
of alluvia, the sea tends to encroach upon the land 

The Atlantic coast of Africa 1esembles that of South Amewca 
in certain respects, but it also offers some important contrasts 
As the northern coasts of Vepezuela and Cqlombia must be 
considered in relation igther to fhe Canbbean depression than 
to the Atlantif, so the African sea-board between Cape Spartel 
and Cape Nun pertains structurally to the Mediterranean region 
From the southern limits of Morocco to Cape Colony the coastal 
heights are composed chiefly of Archæan and Paleozoic gocks, 
the low shore-lands showing here and there strata of Mesozoic 
and Tertiary age tofether with still moge recenj deposits The 
existing coast-lines everywhere advance close to the edge of the 
continental plateau, so that the subsarme shelf ıs relatively 
narrower than that ot Eastern South America — The*African 
coast 1s still further distinguished from that of South Amerfca 
by the presence of several gyoups ef volcanic islands— Fernando 
Po and others in the Gulf of Guinea, and Cape" Verde and 
Canary Islands The last named group, however, enotwith- | 
standing its geographical position, 1s probably related rather to 
the Mediterranean débiession than to the Atlantsc tréugh 9 

The geological structure of the Afiican coast-lands show that 
the earliest to come into existence were those that extend be- 
tween Cape Nun and the Cape of Goód Hope The cdastal 
ranges of that section are nfuch denuded, for shgy areof very 
great antiquity, bavifig been ridged up in Paleozoictimes The 
later uplifts (negative or positive) of the game rétion were not 
attended by tilting and folding of strata, for the Mesozoic and 
Tertiary depgsits, lıke those of South America, he en comparag 
tively horizontal positions Between Cape Nen and Cap 
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Spartel the rocks of the maritime tracts range in age fiom 
Paleozoic to Cainozoic, and have been traced aeross Morocco 
into Algeria and Tunis They all belong to the Mediterranean 
region, and were deposited at a time when the southern shores 
ef that inland sea extended from a point opposite the Canary 
Islands along the southern margin of Morocco, Algeria, and 
Tunis Towards the close of the Tertiary period the fina? up- 
heaval of the Atlas took place, and the Mediterianean, retreating 
northwards, became an almost land-locked sea 

I need hardly stop to point out how the African coast-lines 
have been modified by marme erosion and the accumulation of 
sediment upon the contmental shelf The extreme regularity of 
the coasts ıs due partly to the fact that the land.is nearly co- 
extensive with the continental plateau, but it also results in 
large measure from the extieme antiquity of the land itself 
This has allowed of the cutting-back of headlands and the filling- 
up of bays and inlets, a proces$ which has been going on between 
Morocco and Cape Colony with probably httle interruption for 
a very prolonged period of time We may note also the effect 
of the heavy rains of the equatorial region in washing down 
detuitus to the shores, and in this way protecting the land to 
some extent from the erosive action of the sea 

What now, let us ask, are the outstanding features of the 
coast-lines of the Atlantic Ocean? We have seen that along 
the margins of each of the bordering continents the last series of 
great mountain-uplifts took place ın Paleozoic times This 
1s tiue alike for North and South America, for Europe and 
Africa Later movementsewhich have added to the extent of 
land were not marked by the extreme folding of strata which 


attended the early upheavals The Mesozoic and Camo- 
zoic roks, which now and again form the shore- 
lands, occur m more oi less undisturbed condition 


The only great linear uplifts or true mountains of eleva- 
tion which have come into existence in Western Europe 
and Northern Africa since the Palzeozoic period trend approxi- 
mately at 11ght angles to the direction of the Atlantic trough, 
and are obviously related to the primitive depression of the 
Mediterranean The Pyrenees and the Atlas, therefore, although 
their latest elevation took place in Tertiary times, form no ex- 
ceptions to the rule that the extreme flexing and folding of 
strata which 1s so conspicuous a feature in the geological struc- 
tute of the Atlantic sea-board dates back to the Paleozoic eia 
And the same holds true of North and South America There 
all the coastal ranges of highly flexed and folded strata are of 
Paleozoic age The Cordilleras of Venezuela are no doubt a 
Tertiary uplift, but they are as obviously related to the Canib- 
bean depression as the Atlas 1anges are to that of the Mediter- 
ranean Again, we note that volcanicactivity along the bordeis 
of the Atlantic was much less pronounced during the Mesozoic 
penod thn it appears to have been in earlier ages Indeed, if 
we except the great Tertiary basalt-flows of the Icelandic ridge 
and the Arctic regions, we may say that volcanic action almost 
ceased after the Paleozoic era to manifest itself upon the Atlantic 
coast-lands of North America and Europe ut while volcanic 
action has died out upon the Atlantic marggns of both centinents, 
it has continued during a prolonged geological perd within 
the area of the Mediterranean depression And in like manne. 
the corresponding depression between North and South America 
has been the scene of volcanic disturbances from Mesozoic down 
to recent times Along the African coasts the only displays of 
recent volcanic dttion that appertain to the continental margin 
are tho-e of the Gulf of Gumea and thÉ Cape de Verde Islands. 
The Canary Islands and Madeira may come under thé same 
category, but, as we have’seen, they appear to stan in relation- 
ship to the Mediterranean depression and the Tertiary uphé& of 
North Africa of Iceland and thegAzores I have already 
spdken, and of áscension*and the other volcanic isle of the 
Sough Atlantic 1t 1s needlesg to say that they awè related to 
wrinkles in the trough of the oceafl, and therefore have no m- 
mediate connection with the coptinentdl plateau 


Thus in the geographical development of the Athantic ĉoast- : 


Imes we may note thè following steges —/irst, during 
Paleozoic times a series of gregt mountain-uplifts, wifich were 
frequently®accompanied by volcanic actione 9 Second, a ES 


| longed stage of cor@parative coaftal tranguilljty, @uring*which 


the maritime ranggs refeiyed to avere subgect to such *axcessive 
erosi&n that they were planed Gown to low levels, ancggn certain 
areas guen Submerged Thard, ienewed dievation énegative or 
positive) whereby considerable portions of the mee enuded 
Aréhean aml Paleofoic rocks, now largely coverf by younger 
. 
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depasits, were cofiverted into high lands — Durmg this stage not 
much rock folding took place, nor were any true mountains of 
elevation formêd parallel to the Atlantic margins It was other- 
wise, however, in the Mediterranean and Caribbean depressions, 
where coastal movements 1esulted in the formation of enormous 
linear uplifts Moreover, volcanic action ıs nów and has for 
a long time been mote characteristic of these depressions than 
of te Atlantic coast-lands ° 

I must now ask you to take a comprehensive glance at the 
coast-lınes of the Pacific Ocean In some important respects 
these offer a striking contrast to those we have been considering 
Time will not allow me to enter into detailed description, and I 
must therefore confine attention to certam salient features 
Examining figst the shores of the Americas, we find that there 
are two well-marked regions of fiords and fringing islands— 
namely, the coasts of Alaska and British. Columbia, and of 
South America from 40° S L to Cape Horn Although these 
regions may be now extending seawards in places, it 1s obvious 
that they have iecently been subject to submergence When 
the fiords of Alaska and Bntish Columbia existed as land 
valleys 1t 1s probable that a broad land connection obtained 
between North America and Asia The whole Pacific coast is 
margined by mountain ranges, which 1n elevation and boldness 
far exceed those of the Atlantic sea board The rocks entering 
into then formation range in age from Archæan and Paleozoic, 
and they aie almost everywhere highly disturbed and flexed 
It is not necessary, even if it were possible, to consider the 
geological history ofall those uphfted masses Itis enough for my 
purpose to note the fact that the coasf&l ranges of North America 
and the principal cham of the Andes were all elevated in Tertiary 
times It may be remarked further, that from the Mesozoic 
period down to the present the Pacific borders of America have 
been the scene of volcanic activity far 1n excess of what has been 
experienced on the Atlantic sea-board 

Geographically the Asiatic coasts of the Pacific offer a strong 
contrast to those of the American borders The latter, as we have 
seen, are for the most part not far removed from the edge of the 
continental plateau The coasts of the mainland of Asia, on the 
other hand, retire to a gieat distance, the true margin of the 
plateau bemg marked out by that great chain of islands which 
extends from Kamchatka south to the Philippines and New 
Guinea The seas lying between those islands and the mainland 
occupy depressions in the continental plateau Were that pla- 
teau to be lifted up for 6,000 or 7,000 feet the seas referred to 
would be enclosed by continuous land, and all the principal 
islands of the Indian Archipelago—Sumatra, Java, Celebes, and 
New Guinea, would become united to themselves as well as to 
Australia and New Zealand Inshort, it is the 1elatively depressed 


condition of the continental plateau along the western borders of | 


the Pacific basin that caused the Asiatic coast-lmes to giffer so 
strikingly from those of America 

From a geological point of view the differences are less striking 
than the resemblances It 1s true that we have as yet a very 
imperfect knowledge of the geological structure of Eastern Asia, 
but we know enough to justify the conclusion that in its main 
features that region dees not differ essentially from Western 
North America During Mesozoic and Camozoic times the sea 
appears to have overflowed vast tracts of Manchooria and China, 
and even to have penetrated into what 1s now the great Desert 
of Gobi Subsequent crustal movements revolutionised the 
geography of all those regions Great ranges Qf linear uphfts 
came into existence, andgin these the younger formations, to- 
gethergwith the foundations on which they rested, were 
squeezed into folds and nues up,.,agamst the nuclei of 
Paleozoic aft Archean rocks 'which had hitherto formed the 
only*dry wand The latest of these grand upheavals are of 
Tertiary age, and, like t@ose of the Racificslope of Amerniga, 
they werf acgompanied by excessive volcamic acmon The long 
chains of islands that flank theghor@s of Asia we must look upon 
as a series of partially submerged or partially emerged mountan- 
ranges, analogous geographically to the coast ranges of North 
end Central *America, and to the youfgest Cordilleras of South 
America, The presenee ofnumerous active and 1ecently extinct 
volcanoes, taker, in connectionewitlf the occurrence, of many 
greag depressions 8 hich furrow the floor of the sea 1n the East 
Indian Archifelago, Ad" the profofind depths attamed by the 
Pacific tefugh along the bordefs gf Jaan awd the Kurile and 
Aleutian #@lands—all indicate conditions of very considerable 
instability offthe lithosphere eWe are not surprised, therefore, 
to meet with puch apparently conflicting eyidence of elevation 


and depression a the coast-lands of Eastern Asia, where in 
some places the sea would seem to be encroachfhg, while in 
othe: regions ıt is©retreating In’ ale earthquake-nidden and 
volcanic areas such irregular coastal changes may b looked for 
So extreme are the irregularities of the sea-floor in the grea 
lying between Australia, the Solomof Islands, the eNew 
Hebrides, and*New Zealand, and_so great are the depths 
attained by many of the depressionf, that the margins of the 
continental platea& are harder to trace here than anywhere else 
in the world The bottom of the oceans trough throughout a 
portion of the Southern and Western Pacific 1s, 1n fact? traversed 
by many gieat mountain rides, the summits of which approach 
the surface again and again to form tfg numerous islets of 
Polynesia But notwithstanding the considerahle depths that 
separate Australia and New Zealang there 1s geological evidence 
to show that a land connection formerly linked both to Asia 
The continental plateau, therefore, must be held to mclude New 
Caledonia and New Zealand Hence the volcanic islets of the 
Solomon and New Hebrides groups are related to Australia in 
the same way as the Riu-kiu, Japanese, and Kuule Islands are to 
Asia 

Having 1apidly sketched the more prominent features of the 
Pacific coast-lnes, we are in a position to realise the remaik- 
able contrast they present to the coast-lines of theeAtlangic 
The highly folded strata of the Atlantic sea-boaid are the relics 
of great mountains of upheaval, the origin of which cannot be 
assigned to a more recent date than Palaeozoic times During 
subsequent crustal movements no mountains of corrugated strata 
were uplifted along the Atlantic margins, the Mesozoic andi 
Cainozoic strata of the coastal 1egions showing little or no dis- 
turbance It is quite in. keeping with all this that volcanic 
action appears to have been most strongly manifested in 
Paleozoic times So many long ages have passed since the 
upheaval of the Archean and Paleozoic mountains of the 
Atlantic sea board that these heights have everywhere lost the 
character of true mountains of elevation Planed down to low 
levels, partiagy submerged and covered to some extent by 
newer formations, they have in manyeplacgs been again con- 
verted into dry lands, forming plateaus—now sorely denuded 
and cut up into mountams and valleys of erosion Why the 
later movements along the borders of the Atlantic basin 
should not have resulted in the wholesale plication of the 
younger sedifhentary rocks is a question for geologists It 
would seem as if the Atlantic margins had reached a stage of 
comparative stability long before the grand Tertiary uplifts of 
the Pacific borders had taken place, for, as we have seen, the 
Mesozoic and Camozoic straa of the Atlantic coast-lands show 
little or no trace of havmg been subjected to tangentia 
thrusting and crushing Hence one cannot help sgspecting 
that the 1eteat of the sea during Mesozoic and Cainozoic ages 
may have been due rather tq subsidence of the oceamic trough 
and to sedimentation within the continental area than to positive 
elevation of the land . 

Qver the Pacific trough, likewise, depression has probably 
been in progress more or less continuously since Paleozoic 
times, and this movement aloge must have tended to with- 
draw the sea from the surfaceeof the econtinenty plateau m. 
Asiaand Ameiica But by far the most important coastal changes 
m those regions have been brought about by the crumpling 
up of the plateau, and the formgtion of gigantic mountains of 
upheawal along its margins From remotest geological periods. 
down almost to the present the land area $5 been increased 
frqm time to time by tle doubling-up and consequent eleva- 
tion,of coastal gccumulations and by the eruption of vast masses of 
volcanic materials Iteis this long continued activity of 
the plut8nic forces within the Pacific area which has caused 
the*coast-lands of that basin to contrast so strongly with those 
of the Atlangic The latter sre in@omparably older than the- 
foymer—the heights of the Atlantic borders being mountains of 
denudatich of vast geological antiquity, while the coastal ranges 
ogthg aage slope are cieations but of yesterday as ıt were 
It mayewel be that those Cordilleras and mountain chains reach 
a greater height than was eve: attained by ang Paleozoic uplifts 
of the Atlantic borders , But the marked disparity in elevation 
between the coast-lands of the Pagfic and the Atlantic is due 
cluefly to'a proéottnd difference in age | Had the Pacific coast- 
lands existed for as long a period and shffered as much erosion 
as the ancient rocks of¢he Atlantic sea-board, they would now 
jehave little elevation to boasé of 

The coast ines of the Indian Ocean are not, upon the whole, 
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far removed from the maigm of the continental plateau The 
elevation of *East Africa for 6000 feet wogld add only a very 
arrow belt to the land* This would still Rave Madagascar an 
island, but here are geological reasons for concluding that this 
islgnd was at a far distant period uniteg to Africa, and it must 
therefore be consider€d as forming a portion of the continental 
plateau The great depths which now sepafate ıt from the 
mainland are probably du® to local subsidence, connected with 
volcanic action 1n Madagascar itself and in tl Comoro Islands 
The southern coasts of Asia, like those of East Africa, approach 
the edge*of the continental plateau, so that an elevation of 
6000 feet would, make little addition to the land area With 
the same amoufit of yBheaval, however, the Malay Peninsula, 
Sumatra, Jave, and West Australia, would become united, but 
without extending much fyrther seawards Land connection, 
as we know, existed in Mesozoic times between Asia, Australia, 
and New Zealand, but the coast-lines of,that distant period 
must have differed considerably from those that would appear 
were the regions in question to experience now a general eleva- 
tion The Archean and Paleozoic rocks of the Malay Peninsula 
and Sumatra are flanked on the side of the Indian Ocean by great 
volcanic ridges, and by uplifts of Tertiary strata, which continue 
along the line of the Nicobar and Andaman Islands mto Burma 
This theecoast-lines of that section of the Indian Ocean exhibit 
a geographical development simila: to that of the Pacific sea- 
board Elsewhere, as in Hindustan, Arabia, and East Afitca, 
the coast-lines appear to have been determined chiefly by 
regional elevations of the land or subsidence of the oceanic | 
trough in Mesozoic and Camozoic times, accompanied by the 
outwellfng of enormous floods of lava Seeing, then, that the 
Pacific and Indian Oceans are pre-eminently regions which, 
down to a recent date, have been subject to great crustal 
movements and to excessive volcanic action, we may infer 
that in the development of their coast-lines the sea has played a 
very subordinate part The shores, indeed, are laigely pro- 
tected from marine erosion by partially emerged volcanic ridges 
and by coral islands and reefs, and to a considerable extent also 
by the sediment which m tropical regions especially 1s swept 
dewn to the coast ın geat abundance by rains and rivers 
Moreovei, as the geological structure of these regions assures 
us, the land would appear seldom to have remained sufficiently 
long at one level to permit of much destruction by waves and 
tidal currents x 

In fine, then, we arrive at the general conclusion that the 
coast-lines of the globe are of very unequal age Those of the 
Atlantic were determined as far back as Paleozoic times by 
reat mountain uplifts along the gmargin of the continental 
plateau — Since the close of that period many crustal oscilla- 
tions haye taken place, but no grand mountain ranges have 
again been ridged up on the Atlantic sea-board Meanwhile 
the Palzeozoic mountain-chains, as ve have seen, have suffered 
extensive denudation, have been planed down to the sea- 
level, and even submerged Subsequently converted to land, 
wholly or partially as the case may have been, they now pregent 
the appearance of plains and plateaus of erosion, often deeply 
indented by the sea No trueemountains of elevation are met 
with anywhege in the ecoast-lanels of the Atlantic, while vol- 
canic action has well mgh ceased In short, the Atlantic 
margins have reached a stage of comparative stabihty The 
trough itself, however, 1s traversed by at least two well- 
marked banks of upheaval—the great meridional Delphin 
Ridge, and the appgoximately trapsmeridional Feroe-Icelandic 
belt—both of then beating volcanic isM@nds e e 

But while the coast-lands of the Atlantic poper attaued 
relative stability at an early period, these of the Mediterranean 
and Caribbean depressions have up to recent times Seen the 
scenes of great crustal disturbance Gigantic mountain-chains 
‘were uplifted along their wharguf$ at so late a period as the 
Tertiary, and their shores still witness volcanic activity — , 4 

It is upon the margins and within the troughs of the Pacific 
Ocean, however, tha subterranean action 1s now mast rewgark- 
ably developed The coast-lines of that great Basin aregevery- 
where formed of *grand uplifts and volcanic ranges, which, 
broadly speaking, are comparable ingage to those of the 
Mediterranean and Caribbean depressions Alongethe north- 
east margin of the Ipgdian Ocean the coast-linfs «esemble those 
of the Pacific, being of fike recent age, and similarly marked by 
the presence of numerous volcanoes The northern and westein 
shores, however (as in Hindustan, eArabia, and East Africa), 
have been determined rather by regional elevation 01 by sup- 
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sidence of the ocean-floor than by awal uphfts—the chief c&ustal 
disturbances dating back to an earlier period than those of the 
East Indian Archipelago It js in keeping, with this greater 
age of the western and northern coast-lands of the Indian Ocean e 
that volcanic action 1s now less strongly manifested in their 
9 vicinity 
I have spoken of the comparative stability of the earth's grust 
within the Atlantic area fs being evidenced by the greater age 
of 1ts coastal ranges and the declining importance of its volcanic 
phenomena This relative stability 15 further shown by the fact 
that the Atlantic sea-board 1s not much disturbed by earth- 
quakes This, of course, is what might have been expected, for 
earthquakes are most characteristic of volcanic regions and of 
those areas in which mountain-uphfts of recent geological age 
occur Hence the coast-lands of the Pacific and the East 
Indies, the borders of the Caribbean Sea, the volcanic ridges of 
the Atlantic basin, the Iag: of the Mediterranean, the Black 
Sea, and the Aralo Caspian depressions, the skores of the Red 
Sea, and vast tracts of Southern Asia, are the chief earthquake 
regions of the globe It may be noted, further, that shocks are 
not only most frequent but most intense in the neighbourhood 
ofthe sea They appear to originate sometimes m the volcanic 
ridges and coastal ranges, sometimes under the floor of the sea 
itself Now earthquakes, volcanoes, and uplifts are all expres- 
sions of the one great fundamental fact that the earth 1s a cool- 
1ng and contracting body, and tkey 1ndicate the lines of weakness 
along which the enormous pressures and strains induced by the 
subsidence of the crust upon its nucleus find relief We cannot 
tell why the coast-lands offhe Atlantic should. have attained at 
so early a period a stage of relative stability—-why no axial 
uplifts should kave been developed along their maigins since 
Paleozoic times It may be that relief has been found ın the 
wrinkling-up of the floor of the oceanic tiough, and consequent 
formation of the Dolphin Ridge and other great submarine fold- 
ings ofthe crust And it ıs possible that the growth of similar 
great ridges and wrinkles upon the bed of the Pacific may in 
like manne: reseve the coast-lands of that vast ocean, and 
prevent the formation of younger aplifts along their borders 
I nave already remarked that two kinds of elevatory move- 
ments of the crust are recognized by geologists—namely, axial 
and regional uphíts Some, however, axe beginning to doubt, 
with Professor Suess, whether any vast regional uplifts are 
possible Yet the view that would attnbute all such apparent 
elevations of the land to subsidence of the crust under the great 
oceanic troughs is not without its difficulties Former sea- 
margins of very recent geological age occur m all latitudes, and 
if we areto explain these by sub-oceanic depression, this will 
compel us to admit, as Suess has remaiked, a general lowering 
of the sea-level of upwards of 1,000 feet — But it 1s difficult to 
believe that the sea-floor could have subsided to such an eatent 
in recent times Suess thinks it ts much more probable that the 
high-level beaches of tropical regions are not contemporaneous 
with those of higher latitfi'des, and that the phenomena are best 
eaplained by his hypothesis of a secular movement of the ocean 
—the water being, as he contends, alternately heaped up at the 
equator and the poles The stiand lines &n high latitudes, how- 
ever, are ceitainly connected with glaciation in sofhe way not 
yet understood And if it cannot be confidently affirmed thay 
they indicate regional movements of the land, the evidence, 
nevertheless, seems to point in that direction 
In concluding,this imperfect outline-sketch of a large subject, 
I ought perhaps to apologize for having trespassed so much upon 
the domains of geology But in doing so I have only fgllowed 
the example of geologists themselves, whose divagations in 
territories adjommg their own are naturally nêt infiequent 
From much that I have said, it will be gathered that with régard 
to ¿he causes of many coastal changes $e are still groping in the 
dark It seems not unlikely, however, that as light "incresses 
we fhay be compelled to mofify he vieev that all oscillations of 
the sea-level are edue 4o movements of the lithosphere alone 
That 1s a very heretical suggesteon , but that a gieat deal gan be e 
said for it anyone wall aginit after a candid perufal of Suess's, 
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it was pleasant tọ receive the request of the Council to preside 
at the meetings of Section G, even though much of the pleasure 
was due to its unexpectedness J ventmed to believe I might 
accept the honon gratefully, trusting to your kindness to assist 
me in fulfilling its obligations Amongst engineers there aie 
many with greater claims than I have to such a position, and 
who could speak to you from a wider practical experience® 
Heze 1n Section G, I think it may be claimed that the profession 
of engineering owes much to some‘who from circumstances or 
natural bias have concerned themselves more with those scien- 
tific studies and experimental researches which are useful to the 
engineer, than with the actual carrying on of engineering opera- 
tions Here, at so short a distance from the University where 
Rankine and James Thomson laboured, I may ventme to feel 
proud of bemg amongst those whose business it has been rather 
to investigate problems than to execute works 
The year Just passed 1s not one unmemorable ın the annals of 
engineermg By an effort remarkable for its rapidity, and as an 
example of organization of Jabou:, the broad gauge system has 
been extinguished It has disappeared like some prehistoric 
mammoth, a large-limbed organism, perfect for its purpose and 
created in a generous mood, but conqueied in the struggle for 
existence by smaller but more active rivals If we recognize 
that the gieat controversy of fifty years ago has at last been de- 
cided against Biunel, at least we ought to remember that the 
broad gauge system was one only of many original experiments 
due to his genius and courage, experiments ın every field of en- 
gineeiing, 1n bridge building, m locomotive design, ın ship con- 
stiuction, the successes and failures of which have alike enlarged 
the knowledge of engineer» and helped the progress of 
engineermg 
[he past year has seen the completion of the magnificent 
scheme of water supply for Liverpool, iom the Vyrnwy, car- 
ried out from 1879 to 1885 by Mr Hawksley and Mr Deacon, 
and since then completed under the direction cf the latter engm- 
eer This ıs one of the largest and most stiiking of those works 
of municipal engineering rendered necessary by the growth of 
great city communities and made possiblé by their wealth and 
public spnit For the supply of wate: to Liverpool, the largest 
artificial lake in Europe has been created in. mid- Wales, by the 
contruction acioss a mountain valley of a dam of cyclopean 
masonry, itself one of the most 1emarkable masomy works in 
the woild The lake contams an available supply of over 12,000 
million gallons, its size having been determined not only to sup- 
ply forty millon gallons daily for the incieasing demand of 
Liverpool, but also to meet the necessity imposed by Parliament 
that an unprecedentedly large compensation, amounting to ten 
million gallons daily and fifty million gallons additional on 
thirty two days yearly, should be afforded to the Severn The 
masonry dam, though a little less in height than some tof the 
Fiench dams, is of greater length It ıs nearly deuble the 
length of the great dam at Verviers! Athough masonry dams 
were an old expedient of engineers it 1s ın quite recent times, 
and chiefly ın consequence of the Scientific investigations of 
French engmmeersp that they have been revived in engineeiing 
practice Since the completion of the Vyrnwy dam, another 
very large dam, the Tansa dam, has been completed ın Bom- 
bay Thfs dam has a length of two miles and a height of 118 
efeet, and 1t 1s 100 feet thick at the base The reservon will sup- 
plygoo million gallons per day In the United States s still 
greate: work of the same kind has been commenccd on the Cro 
ton river, in connection with the water supply obNew York This 
dam will have a length ef 2000 feet, and. a height of 285 feet 
Its gupatest thickness will be 215 feet It will be very much the 
boldest work of its hind é ee 
Returning to the Liverpool supply, the water taken from the 
lal? at tife most suitable level into a straumng tower provided 
with vey complete hy@raulic machanery, passes through ethe 
inant tugnel,eand thence by an aqueduct, pattly consisting of 
rock tunnels, partly of pipeg39ir to 42in in diameter, Sixty- 
eight miles in length, being the longest aqueduct yet constiuc- 
ted » The cressing of the Mersey by an aqueduct tunnel has 
proved the greatest engineering difgcult$ to be suimounted 
The tumel has been*carued through layers of running sand, 
gravel, and silte ,At fist. slowe probiess was made, but later, 
by&he adogion of the, Giegtheag systerg of shield, with air 


1 The Mfgth of the daf from rock yp rock s irf feet Height from 
lowest pargtof foundation to parapet of carriage way, 16rfeet Heig from 
brd of river t@overflow fil, 84 feet, Thickness of miksonrwat ox 120 
eet 
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lochs and an-compressing machinery, as much as fifty-seven feet 
of tunnel were driven and lined in one week The whole work. 
1s now complete, and Liveipool has available an Éxtra supply of 
very pure water, amounting to forfy nfillion gallons daily * 

A scheme of water supply for Manchester from Lake Thirle- 
mere in Westmoreland,,on an equally laige scheme, 1s apprqach- 
ing completion Birmingham ıs hkely ®to cany out another 
work of the same kind And London, atea greater distance 
from pure water sources and under greate? difficulties from the 
complexity of exsting interests, has come to realize that, within 
fifty years, a population of 124 milhons will probably have to 
be piovided fo. To supply such a population, a volufne of water 
1s required ten times as great as the whole avayable supply fiom 
Lake Vyrnwy y^ 

Here 1n Edinburgh one remembers that the bwth-place of the 
steam engine 1s near at hand A, century and a quarte: ago 
James Watt made an invention which has profoundly influenced 
all the conditions of social, national, commercial, and 1ndustrial 
hfe Itis due to the steam-engine more than to any othe: single 
cause that the population in this country has tripled since the 
beginning of the century, and that we have become dependent 
on steam powei for fuel, for transport, for manufactures, in 
many cases for water supply, for sanitation, and for artificial 
light Fiom some German statistics ıt appears that there are 
probably now in the world, employed ın industiy, steam-engines 
exerting 49 million horse-power, besides locomotives exerting 
si. million horse-power Engines in steam-ships aie not 
included The steam-engine has become a potent factor in 
civilization, because it places at our disposal mechanical energy 
at a sufficiently low cost, and the efforts of engineers have been 
steadily dnected to diminishing the cost at which steam-power 
1s produced Members of one great branch of our profession 
aie much concerned 1n the production of mechanical energy at a 
sufficiently cheap rate They require it ın very large quantity 
for transformation into light and fo: 1e-transformation mto 
mechanical energy under conditions more convenient than the 
direct use of steam-power Perhaps it will not be inappropriate 
if m SectiongG I first discuss briefly some of the causes which 
have made the steam-engine imefficiené and the extent to which 
we are getting to a scientific knowledge of the methods of evad- 
ing them I propose then to consider some of the methods of 
economizing the cost and increasing the convenience of 
mechanical power by generating 1t at central stations and dis- 
tributing it, and lastly, how far means of transporting energy 
are likely to make available cheaper somces of energy than 
steam-power 

Let us ga back for a moment to James Watt The most dis- 
tinct feature about the inveption of the steam-engine is that, 1t 
arose out of studies of such questions as the 1elation of pressure 
and temperature of steam, the heat absorbed in progucing it, 
and its volume at different pressures 

Armed with this knowledge, Watt was able to determine 
that the quantity of steam used in a model atmospheric engine 
was enormously greater than that due to the volume described 
by the piston There was waste or loss To discover the loss- 
was to get on the path of finding a remedy ‘he separate 
condenser, by «diminishing cylnder condensation, annulled a 
great part of the loss So geeat was eWatt’s ingight into the 
action of the engine that he was able to leave 1t so perfect that, 
except in one respect, little remained foi succeeding engine 
builders, except to perfect the machines for its manufacture, to 
impreve its details, and to adapt it to new purposes Now ıt 
very early became clear that there were two girections of advance 
which ought toesecure greater economy Simple mechanical 
indications showed that increased expansion ought tg ensure 
increased economy Tleermodynamic considerations indicated 
that gher pressures, involving a greater temperature range of 
working, ought to secure greater economy But in attempting 
to advancegn either of these@lirectfons, engineers were more or 
Igsy disappointed Some of Watt's engines worked with 5 Ibs 
of coal “per indicated horse-power per hour Many engines 
with gregter pressures and longer expagsions have done but 
littlegbetter ‘The history of steam-engine improvement for a 
quarter of a century has been an attempt t® secure the advan- 
tages of high pressures and high ratios of expansion The 
difficulty to be overcome has proyed to be due to the same 
sause as the inefficiency of Watt’s model engine The separate 
condenser diminished, but it did nof annul, the action of the 
cylinder d Theefirst experments which really startled 





thoughtful steam engineere were those made by Mr Isherwood, 
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between 1860 and 1865 Mr Isherwood showed that in engines 
such as those then ın use m the United Stafes Navy, with the 
large cylinders and low speeds then prevalent, any expansion of 
«the steam beyond threedimes led, not to af@ncreased economy, 
but to an encreased consumption of steam Very little later 
than this M Hirn undertook, 1n 1871-5, his classical researches 
on the action of the steam in an engine of about 150 indicated 
horse-power Experiments of greater accuracy or complete- 
ness, or of greater insighttinto the conditions which were ım- 
portant, have never since heen made, and firn with his assis- 
tants, MM Hallanergand Dwelshauvers Dery, has determined, 
once for 4ll, the whole method of a perfect steam-engine trial 
M Hirn was the first to clearly realize that the indicator gives 
the means of fleterm&ning the steam present in the cylinder 
during every period 8f the cycle of the engine Consequently, 
superheating in ordinary cases being out of the question, we 
have the means of determfhing the heat present and the heat 
already converted into work The heat delivered into the 
engine ıs known from boiler measurem@nts, combined with 
calorimetric tests of the quality of the steam, tests which Hirn 
was the first to undertake The balance or heat unaccounted 
for 1s, then, a waste or loss due to causes which have to be 
investigated Hirn originated a complete method of analy sis 
of an engine test, showing at every stage of the operation the 
heat accgunted for and a balance of heat unactounted for, and 
the latter proved to be a very considerable quantity 

Meanwhile theoretical writers, especially Rankine and Clau- 
sius, had been perfecting a thermodynamic theory of the steam- 
engine, based primanly on the remarkable and irrefragable 
principle of Carnot The result of Hirn’s analysis was to show 
that tiese theories, applied to the actual steam-engine, were 
liable to lead to errors of 50 or 60 per cent, the single false 
assumption made being that the interaction between the walls 
of the cylinder and the steam was an action small enough to be 
neghgeable 

In this country Mr Mair Rumley, following Hirn's method, 
made a series of experiments on actual engines with great care 
and accuracy and completeness All these experiments demon- 
strated the fact of a lagge initial condensation of steam on the 
avalls of the cylinder, alike in jacketed and unjacketed engines 
This condensed steam 1s re-evaporated partially during expan- 
sion, but mainly during exhaust, and serves as a mere carrier of 
heat from boiler to condenser, ın conditions not permitting its 
utilization in producing work * 

It became clear from Huirn’s experiments, if not from the 
earlier experiments of Isherwood, that for each engine there is 
a particular ratio of expansion for which the steam expenditure 
per horse-power 1s least Professor Dery has since deduced 
‘from them that the practical condition of securing the greatest 
efficiengy 1s that the steam at release should be nearly dry In 
producing that dryness the jacket has an important influence 
In spite of much controversy amongst practical engineers about 
the use of the Jacket, it does ngt* appear that any trustworthy 
experiment has yet been adduced in which there was an actual 
loss of efficiency due to the Jacket In the older type of eom 
paratively slow engines it 1s a rule that the greater the Jacket 
condensation the greater the qgonomy of steap, even when the 
jacket condensation approacheg 20 per cent of all the steam 
used? It Sppears, however, that as the speed of the engine 
increases, the influence of the Jacket diminishes, so that for any 
engine there 1s a limit of speed at which the value of the jacket 
becomes insignificant i š 

Among steam engine experiments directed. specially to deter- 
mine the action Sf the cylindét. wagls, those of the late Mr 
Willans should be specially mentioned Mr Willans’ death 
1s to be deplored as a serious loss toghe engineering profession 
His steam-engine experiments, some of them not yet fublished, 
are models of what careful experiments should be The are 
graduated experiments designedeto indicate the effect of changes 
1n each of the practically variable conditions of workang . They 
showed a much greate: variation of steam consumption (fror 46 
to 18 Ibs per indicated horse-power hour) in different çon- 
ditions of working than, I think, most practieal eflgine&ts sus- 
pected, and thisdas been made more significant in lat& experi- 
ments, on engines working with less than full load The first 
series showed that in full load trials the compound,was superior 
to the simple engine in Practically all the eonfitior® tried, but 
that the triple wag superior to the compound only when certain 
limits of pressure and speed were passed * 

As early as 1878 Prof Cotterill had shown that the action of 
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a cylinder wall was essentially equivalent to that of a very thin 
metallic plate, following the temperature of*the steam , The 
exceedingly rapid dissipation of heat from the surface during 
exhaust especially being due to the evaporation of a film of 
water initially condensed on its surface In peffnanent zdezwe the 
heat received 1n admission must be equal to that lost after cut 
off In certam conditions it appeared that a tendency would 
anse to accumulate water on the cylinder surfaces, with the 
effect of increasing ın ce@tain cases the energy of heat difsipa- 
tion Recently Prof Cotterill has been able to carry much 
further the analysis of the complex action of condensation and 
re-evaporation in the cylinder, and to discriminate in some 
degree between the action of the metal and the more ambiguous 
action of the water film By discarding the less important 
actions, Prof Cotterill has found ıt possible tostate a semi- 
empirical formula for cylinder condensation ın certain restricted 
cases which very closely agrees with experiments on a wide 
variety of engines It is to be hoped that, with the data now 
accumulating, a considerabl@ practical advance may be made in 
the clearing up of this complex subject There are, no doubt, 
some people who are 1n the habit of depreciating quantitative 
investigations of this kind They are as wise as 1f they recom 
mended a manufacturer to carry on his business without attend- 
ing to his account books Further, the attempt to obtain any 
clear guidance from experiments on steam-engines has proved 1 
hopeless failure without help from the most careful scientific 
analysis There is not a fundamental practical question about 
the thermal action of the steam engine, neither the action of 
jackets or of expansion or of multiple cylinders, as to which 
contradictory results hae not been arrived at, by persons 
attemp'ing to deduce results from the mass of engine tests with 
out any clear scientific knowledge of the conditions which have 
affected part.cular results In complex questions fundamental 
principles are essential in disentangling the results Jnter- 
preted by what ıs already known of thermodynamic actions, 
there are veiy few trustworthy engine tests which do not fall into 
a perfectly intelligible order There is only one known 
method, not now much used, by which the cylinder condensatton 
can be directly combated Thirty years ago superheating the 
steam was adopted with very considerable increase of economy 
Tt is likely that it was thought by the invento: of superheating 
that an advantage would be gained by increasing the tempera 
ture range Ifso, his theory was probably a mistaken one For 
the cooling action of the cylinder ıs so great that the steam 1s 
reduced to saturation temperature before ıt has time to do work ; 
but the economy due to superheating was unquestionable, and 
was very remarkable considermg how small a quantity of heat 
is involved in superheating The heat appears to diminish the 
cylinder wall action so much as almost to render a jacket un- 
necessary The plan of superheating was abandoned from 
purely oo objections, the superheaters then constructed 
being dangerous — Recently superheating has been tried again 
at Mulhouse by M Meunier, and his experiments are interesting 
because they are at higher pressures than 1n the older trials and 
with a compound engine It appears that eyen when the super- 
heater was heated by a separate fire there was an economy of 
steam of 25 to 30 percent and an econgmy of fuel gf 20 to 25 
per cent , and four boilers with superheating were gs efficient as 
five without 1t 
t may be pointed out as a point of some piactical tmportarfce 
that 1f a trustworthy method of superheating could be found, the 
advantage of the tiple over the compound engine would be 
much dimmisfed For marine purposes the triple engine 1s 
perfectly adapted But for other ulposes it is more costly than 
the compound engine, and it 1s less easily arranged o. work 
efficiently with a varyfilg load e ° $ 
There does not seem much prospect of exceeding ghe effciency 
attained already in the best engines, ghough but few engines are 
feally as efficignt as thy might be, and there are stal plepty of 
eggines so designed thatgthey are exceedufgly “uneconomical 
The very pest engines use only*from I2 to 13 lbs of steam per 
indicated horsé-power houy, having an absolute efficiency, 
reckoned on the mgicated power of 16 per cent’, er reclfoned on 
the effective power, 13 9per cent Thegefficiency, including the 
loss in the boiler, ıs only abqut 9 per cent But tère are m- 
ternal furnace engines of the gas-engine €f oil engine type in 
which the therma® efficienry is ouble tjus e ix 
In his mteiesyng address te this Secjion*in 187894Mr Easton 
expressed the opinion that The question of water-ppwer was one 
desegvinty mofe consideration ghan it hai lately received, and he » 
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pomted to the variation of volume of flow of stieams as the 
principal objectign to their larger utilization — Since that time 
the*progress made in systems of transporting and distributing 
power has given quite a new 1mportence to the question of the 
utilization of watei-power There seems to be a probability 
that in many localities water power will, before long, be used 
on a quite unprecedented scale, and under conditions involving 
so great convenience and economy that it may involve a quite 
senyble movement of manufactuerg towaids districts where 
water power 1s available 

If we go back to a period not very distant in the history of 
the world, to the middle of the last century, we reach the time 
when textile manufactures began to pass from the condition of 
purely domestic industries to that of a factorysystem The fly- 
shuttle was introduced ın 1750, the spinning-jenny was invented 
1n 1767, and Crompton's machine only began to be generally 
used in 1787 It was soon found that the new machines were 
most suitably driven by a 10tary motion, and after some attempts 
to drive them by horses, water power was generally resorted to 
In an interesting pamphlet on the Rise of the Cotton Tiade, by 
John Kenredy, of Ardwick Hall, written m 1815, it 15 pointed 
out that the necessity of locating the mills where water-power 
was available, had the disadvantages of taking them away from 
the places where skilled workmen were found, and from the 
markets for the manufactured goods Nevertheless, Mr 
Kennedy states that for some time after Arkwrights first mill 
was built at Cromford, all the principal mills were erected near 
nivei falls, no other power than water-power having heen found 
practically useful ‘‘ About 1790," says Mr Kennedy, “Mr 
Watt's steam-engine began to be wnderstood, and waterfalls 
became of less value Instead of carrying the workpeople to 
the power, 1t was found preferable to place the power amongst 
the people ” 

The whole tendency of the conditions created by the use of 
steam-power has been to concentrate the industrial population 
in large communities, and to restrict manufacturing operations 
to large factories Economy in the production of power, 
economy 1n superintendence, the convenience of the subdivision 
of labour, and the costhness of the machines employed, all 
favoured the growth of large factories The whole social con- 
ditions of manufacturing centres have been profoundly influenced 
by these two conditions—that coal for raising steam can be easily 
biought to any place where it 1s wanted, and that steam-power 
1s more cheaply produced on a large scale than on a small scale 
It looks rather, just now, as if facilities for distributing power 
will to some extent reverse this tendency 

Let me first point out that water power, where it 1s available, 
1s so much cheaper and mote convenien* than steam-power that 
it has never been quite vanquished by steam-power 

I find, from a report by Mr Werssenbach, that in 1876 
70,000 horse-power derived from waterfalls were used in manu- 
factuing in Switzerland According to a census in *880, it 
appears that the total steam and watei-power employed in 
manufacturing operations in the United States was 3,400,000 
horse-power Of this, 2,185,000 horse power, or 64 per cent , 
was derived from sfeam, and 1,225,000 horse-power, or 36 per 
cent, from water In the manufacture of cotton and woollen 
goods, of Paper and of Bour, 760,000 horse-power were obtamed 
from water, and 515,000 horse-pouer from steam If statistics 
ceuld be obtamed from other countries, I believe it would be 
foundsthat a very large amount of water-power 1s actually made 
available The firm of Escher Wyss and Company, of Zurich, 
have constructed more than 1800 turbines of an dygregate power 
of 111,460 horse-power 9 

With@a very limited exception all the water-power at present 

eused 1s employed in the neighbourhodt? of the fall where ıt 1s 
genergted If means were available for transporting the power 
rom the sif of the fall to,local:ties more convenient for manu- 
factures, there can be no doubt that a*much larger amount bf 
watÉr-power avoudd be used, and [he relative importancegof 
water and steam power*in sdħe countnes would probably be 
reversed It 1s because recent developmefits sm to make such 
* a transport of power possible without excessjve cost and without 
excessive loss, that a most remarkable #nteiest has been excited 
1 the question of the utilization ofgwater power Take the 
case of Switzerlawd,gfor instance ^ At the present time@Switzer- 
landeisesaid $p pay togother euntes £8ap0,000 annually for 
coal  Butethe tofal available svater-pogver gf Switzerland 1s 
estimated “at no less than 582,000 Sorsd'power, of which pfob- 
ably only 86.509 are ak present utilized I foufid a eyes ako 
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that nearly every large indusjnal concent m Switzerland was 
prerarirg to mal use of water-power, transported a greater oi 
less distance Besides the gieat schemes actually carried out 
at Schaffhausen, WM@lJegarde, Geneva, and Zurich, where water 
power is already utilized on a very large ‘cale, tleere 1s a pro- 
ject to develop 10,coo horse power on the Dranse nea 
Martigny i e i 

Hence it is egsy to see that problems of distribution of power 
— that is, tne tiansformation of enesgy into forms easily trans- 
portable and easy utilizable—have now a great interest for 
engineers ° 

Besides the power required for manufacturing @perations, 
there is a steadily incieasing demand for easily available 
mechanical energy in large towns Foretramvays, for lifts, for 
handling goods, foi smal] mdustries, fo? electrig lighting, and 
sometimes for sanitation, power ıs requred Hitherto steam- 
engines, or more lately gas enginfs, have been used, placed 
near the work to be done But this sporadic generation of 
power 1s uneconomKal and costly, especially when the work 1s 
intermittent , the cost of superintendence is large, and the risk 
of accident considerable Hence attention 1s being directed to 
systems in which the mechanical energy of fuel or falling water 
1s first generated in large central stations, tiansformed into 
some form in which it 1s conveniently transportable and capable 
of being rendered available by simpler motors than stegm- 
engines 

Just as ın great towns ıt has become necessary to supeisede 
private means of water supply by a municipal supply , just as 
it has proved convement to distribute coal-gas for lighting 
and heating, and to provide a common system of sewerage, so 
it will probably be found convenient to have ın all larg® towns 
some means of obtaming mechanical power in any desired 
quantity at a price proportionate to the quantity used, and in a 
form 1n which it can be rendered available, either directly or by 
simple motors requiring but httle skilled superintendence 

THodynamic Transmission —First, then, let me say a few 
words as to the modes of distibuting power which it is possible 
toadopt In 1850, at Logelbach in Alsace, M Ferdinand 
Harn used a fiftt steel belt to transmit pgwer directly a distance 
of eighty metres Subsequently a wire rope was used on grooved 
pulleys This worked so well that a second tiansmission to a 
distance of 240 metres was erected The details of the system 
were worked out with great care with a view to securing the least 
cost of construction, the least waste of energy, and the greatest 
durability of the ropes So successful did this system of 
telodynamic transmission prove that within ten years M Martin 
Stein, of Mulhouse, had erected 400 transmissions, conveying 
4200 horse-powei, and covering a distance of 72,000 metres 

Just at this time a very able and far seeing manufacture: at 
Schaffhausen, Herr Moser, had formed a project for geviving 
the failing industries of the town by utihzmg part of the water- 
power of the Rhine  Hirn's system of wire-rope transmission 
rendered this project practicable The works were commenced 
in 1863 Three turbines of 750 horse-power were erected on a 
tall avhich varies from 12 to 16 feet, created by a weir across the 
river From the turbines the power is transmitted by two 
cables, ın one spap of 392 feet, agross the river Similar cables 
distribute the power to factoriesgilong the river bank In 1870 
the transmission extended to a distance of 3400 feet’ Power is 
sold at rates varying from £5 to £6 per horse-power per annum 
In 1887 there were twenty-three consumers of power paying a 
rental of £3500 per annum for power The project has been 
financially successful, and 1s still working t Zurich, Freiberg, 
and Bellegaide thgre aresgmilat installations, and a large scheme 
of fhe same kind has recently been carried out at Gokak in 
Indi Wire ropetransmisgons areofgreat mechanical simplicity, 
and theeloss of power in transmission ıs exceedingly smalf 
Thé, are extremely suitable for certain cases where a moderate 
amount of power has to be transmitted a moderate distance, to 
one or to sa few factories On the other hand, they become 
curibfous af the amount of power transmitted exceeds 600 or 
1090 horse power The wear of the ropes which only last a 
year, fas pibvedegreater than was expected, and is a source of 
conside®able expense D 

The practical introduction of a system of distributing power 
by £7 Ssure water 1s due to Lord Armstrong Such a system ın- 
nue a central pumping station, a séries of distributing mains, 
and suitable working motors From ıt$ first introduction the 
peculiar advantages ofe this system for driving intermittently 


working machines? such as lyfts, dock machinery, railway cranes, 
e 
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* and hauling gear, became obviofs But, with intermittent 
working machines, there rose the need of an appliance for 
storing energy during periods of minimum degand and restoring 
itin periods of maximum emand The invention of the accu- 
mulator by Lord Armstrong made the system of hydraulic 
transmission a success, and at the same «tme fixed its character 
as a sy®tem specially adipted for those cases where intermittent 
work is required tô be dope Lord Armstrofig’s system ot 
hydraulic distribution by water at a pressure of 700 or 800 Ibs 
per square inch, with the use of accumulators for equalizing the 
variations of supply an@ demand, has now been widely adopted 
The most extensive scheme of that kind hitherto executed 1s the 
important schemegcarrieg out by the Hydraulic Power Company 
Ovei fifty miles of pregsure mains have now been laid in the 
streets of Londen The Falcon Whaif pumping station con- 
tains four sets of compound pemping engines, each of 200 horse- 
power Two additional pumping stations have now been 
erected, and 1500 lifts are woiked from the pressure mains 
The minimum charge for water is zs per 1000 gallons This 
rate of charge 1s economical for such machines as lifts, but it 
would be extravagant for machines working continuously It 
would be equivalent to a charge of nearly 450 per horse-power 
per year of 3000 working hours, apart from interest and man- 

enance of machines E 

I shall 1ffdicate later on that ın some cases where local con- 
ditions are favourable, where there ıs cheap water-power, and 
the possibility of constructing high-level storage reservoirs, then 
hydraulic transmission can be adopted with success for distribu- 
ting power foi ordinary manufacturing purposes But neither 
telodynamic transmission nor hydraulic transmission have proved 
suitable as methods for the general distribution of motive powei 
from central stations — Distiibution. by steam and distribution 
by heated water have both been tried in the United States, but 
not with very remarkable success Only two other methods aie 
available—distribution by compressed air and distribution by 

* electricity 

For many years compressed air has been used to distribute 
power 10 tunneling and mining operations to econsiderable 
distances — It 1s only recéntly that ıt has been used as a general 
method of distributing power to many consumers In many 
installations the machinery has been 10ugh and unscientific, and 
the waste of energy very considerable — It 1s through expertence 
gained and impiovements carried out in the remarkable system 
now at work in Paris, and known as the Popp system, that the 
great advantages of compressed air distribution have been proved 
The Paris system has very gradually developed About 1870 a 
small compressing station was erected to actuate public and 
private clocks by intermittent pulsessof air conveyed along pipes 
chiefly laid in the sewers In 1889 about 8000 clochs were 
thus diuvén Meanwhile the compressed air had also been 
applied to drive motors for small industrres The demand for 
power thus supplied grew so rapidlyethat a second compressing 
station was built in the Rue de Sait Fargeau In 1889 steam 
air compressors of 2000 horsé-power were at work, and 
additional compressors were under construction The pressüire 
at that time was five atmospheres, and the largest att mains were 
I21nches m diameter Ingenio&s and simple totaiy machines 
were usgd as eir motors for smallSpowers, and for larger powers 
any oidinary steam engine was converted into an air motor 
Piof Kennedy made tests in 1889, which were communicated 
to this Association He found that a motor four miles from the 
compressing station Indicated ro horse power for 20 indfated 
horse power expendegl at the compressing station, an efficiency 
of 50 per cent only There were then$25 mo®rs worked frosn 
the air mams . . 

Since 1889 more extended invesugatfons have been made by 
Professor Riedler, of Berlin, and the chief part of the wastegof 
work has been traced to inefficiency of the air compressors 
Compound air compressors of mth higher efficienay have now 
been constiucted The plant at the Saint Fargeau statiom has 
been increased to 4000 horse-power A new station has been 
erected on the Quai de la Gare, tended ultimately $0 cogtaim 
compressors of 24,000 horse-power Compres$ors of $,000 
horse-power are already under construction 

ompressed air transmission, whethe» or not it 1s the enost 
economical system, 1s undowbtedly applicable for thè gistribu- 
tion of power on a vary (ange scale and to very considerable die- 
tances. There 1s nothing in any of the applignces which 1s 
novel or imperfectly understood The đir is ysed in the con- 
sumer's premises 1n machinery of well-understood, types, and 
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ofd steam engines can be converted into air motors without 
difficulty and without alteration of existing transmissve 
machinery in the factories Not least important, the air can 
be measured with accuracy enough for practyal*purposes by 
simple meters, and charged for in proportion to the power con- 
sumed Aur compressors and air motors are not as efficient as 
@ynamos and electric motors, but in one respect distribution by 
air and electricity are similar For distances which aie Bot 
more than a few miles the {ss of energy in transmission 1s small 
enough to be insignificant 

There 1s yet one other mode of power cdistiibution which 
promises to become the most important of all, and which, in 
the case of transmission to very great distances, 1f such trans- 
mission becomes necessary, has undoubtedly great advantages 
over every other method e 

About electrical desto bution of power I shall not venture to 
say much, partly because I am not an electiical expert, partly 
because 1t nas been lately pretty fully discussed In the United 
States there has been an enormous development of electric 
tramways, which are essentially cases of electric power distri- 
bution In this country we have the South London and some 
other railways worked electrically There are others also on 
the Continent But electrical power distribution to private 
consumers for industrial purposes has not yet made as much 
progiess as might have been expected Perhaps electrical en- 
gineers have been so busy with problems of electric lighting that 
they have had no time to settle the corresponding problems of 
power distribution 

No doubt continuous current distribution presents at the 
moment the fewest difficultis, or, at any rate, involves the fewest 
comparatively untried expedients Several continuous-current 
plants for distiibuting power aie in operation, of which perhaps 
the most interesting 15 that at Oyonaz, which was described in 
Section G last year by Prof G Forbes There 300 horse- 
power obtained by turbines 1s transmitted 8 kilometres at 1800 
volts — It :s then let down by motor tiansformers to a voltage 
suitable fo- lighting and diving motors A namber of small 
workshops are driven, the power being supplied at a fixed rent 

At the Calumet and Hecla mines on Lake Superior, at the 
Dalmatia mines in California, and some other places, energy 
derived from tuibines 1s transmitted distances of a mile or two 
by continuous electric currents and used in driving mining ma- 
chinery, and some cases of the use of electrical distribution in 
mines 1n this countiy were mentioned by my predecessor 1n his 
addiess last year 

At Bradford a few electric motors are being worked from the 
electric lighting mains The largest of these 1s of twenty horse- 
power ‘The price at which the electricity 1s supplied 1s not 
given, but I believe the cost is high when reckoned for con- 
tinuous working It would seem that it mast be so when the 
electric current 1s generated by steam power 

At Schaffhausen an electric transmission has now been con- 
structed alongside of the wire-rope transmission The power is 
derived from two turbines® and is transmitted across the Rhine, 
a distance of 750 yards, at 624 volts — Theecunent drives a 
spinning-mill, in which the largest motor 1s 380 horse-power 
The power is sold, I believe, at £3 pe9 hoise power of the 
motors per annum e 

Many engineers have now apparently come to the conclusion, 
thatelternating currents will be better for power transmission 
to considerable distances than continuous currents One mter- 
esting alternate qurrent transmission, partly for power, partly for 
lighting purposes, has been for somg time in operation at 
Genoa e 


On the line of the aqueduct bringing water from the Gorzente 4 


rivulet three electric stations are being established * The reser- 
voirs are 2050 feeteabove Genoa, and as this 1s a mieh gréater 
fallethan ıs required for water-supply piftposes, part can be used 
to generate aboift 1600 horse-power ‘+ 
Lif the first of the power s@ationg erected there are turbines of 
450 horse-powei deiving two dynamos , A second larger station 
was completed in November dn this there are aight altepnate 


current dynamos of fo hetse-power each Six alfernators are, 


worked in series, transmitting a current of 6000 vos The 
current isgtransmitted srfeen® miles by bare copper wires, 
85 mm diameter, pjaced overheag The current, 1s useg pth 
for lighting and power purposes | o o. 

Anpther metkod9of ufmg algernating cifrrents was opted in 
the eremarjableeexperiment at ec last year® In that 
osse &frgy obtamed by turbines at Lauffen was trfnsmatted to 


Ve 


p- e. 


; aq? / 
360 œ ° 


NATURE . 


[AUGUST 11, 1892 








e 
Frankfort, a distance of 108 miles, and used for lighting and 
driving a motor ‘The current was obtained at low tension, 
transformed wp to a tension of 18,000 to 27,000 volts for tians- 
mission, and theft transformed down again for distribution The 
loss ın the conducting wires ranged from 5 horse-power when 
the turbines worked at 100 horse-power, to 25 horse-poweg 
when the turbines worked at 200 horse-power The efficiency 
of dynamo, two transformers, and line ranged from 68 to 75 per 
cent , a remarkably satisfactory result, 

There can be httle doubt that 1f efficient and durable trans- 
formers can be constructed, they do give a considerable advan- 
tage to an alternate-current system To an ordinary enginee. 
ıt appears also that the system of producing current at a low 
tension in thg dynamo, and using it at low tension in the motors, 
permits the construction of dynamos and motors more mechani- 
cally unexceptionable than those worked at high voltage 

I have spoken of the growth of a demand for power 
distributed in a convenient fofm in towns The power 
distirbution in London, Manchester, Birmingham, and 
Liverpool by pressure water, and that by compressed air in 
Paris, shows how rapidly, when power 1s available, a demand 
for it arises A striking instance may be found in the small 
town of Geneva 

In 1871, soon after the completion of the earlier system of 
low-pressure water supply, Col Turrettim applied to the muni- 
cipal council to place a pressure engine on the town mains for 
driving the factory of the Society for Manufacturing Physical 
Instruments The plan proved so convenient that nine years 
after, 1n 1880, there were in Geneva@rII water-motors supplied 
from the low-pressure mains, using 34,000,000 cubic feet of water 
annually, and paying to the municipality nearly £2000 a year. 
The cost ofthe powei was not low It was charged at a rate 
equivalent to from £36 to £48 per horse-power per year of 3000 
working hours But even the high price did not prevent the 
use of power so conveniently obtainable 

Since then a high pressure water service has been established, 
the water being pumped by turbines ın the Rhone From this 
high pressure service power 1s supplied more cheaply On the 
high-pressure system the cost of the power ıs about o 7d per 
horse power hour, or £8 per horse-power for 3000 working hours 

In 1889 the annual income from water sold for power pur- 
poses on the low-pressure system was £2085 and on the high- 
pressure system £4500 On the high pressure system the 
receipts 1n 1889 were incieasing at the rate of £880 per year 

In 1889 the motive power distributed, on the high-pressiire 
system alone, amounted to 1,500,000 horse-power hours, there 
being seventy-nine motors of an aggregate working power of 
1279 horses 

In Zurich there 1s quite a similar system and power, amount- 
ing to 9,000,000 horse-power hours 1n the year, distributed hy- 
draulically to various consumers, who pay a 1ental of 21200 per 
annum It will be noted that all this power ın Geneva and 
Zurich 1s obtained from water which has been pumped, and it 1s 
the low cost of he water-power which does the pumping which 
makes this possible 

But, fugther, ın bagh Geneva and Zurich the whole of the 
dynamos sapplying electric light are also driven by turbines 
using pumped water The convenience of this arises 1n this way 
The fall obtainable in the rive in both cases 1s a small one and 
vanés Large turbines are required, and these cannot work at 
a constant speed Further, it is expensive to use these large 
low-pressure turbines to drive directly dynamos*which only work 
with aconsiderable load$for a short portion of the day The 
low-piéssure turbines ın the river aie therefore used to pump 
water to a high-level rese1voire and théy work with a constant 
loads all the twenty-four hours 

From the high-level rgseivoir water 1s taken as power 1s re- 
quyred &o drive the dynamos, and “the turbipes driving ‘the 
dynamos afe small pigh-pressuig turbines, worlufg algvays 
on a constant fall at a regula speed, and easily adjusted by a 
governor to a, varying Wad ‘Phe system seems a roundabout 
one, But ıt 1€ perfectly 1ational, effectaye, and economical 

Few persons can haye seen Niagarf Falls without reflecting 
on the eformous energy whichgs there continuously expended, 
and for any useffllepurpose wasted The exceptional®constancy 
of the%olume of flowgthe invariabel.ty of the levels, the depth 
of the pymge over the escarpment, the soll character of the 
rocks, all mark Niagara as an ideally perfect water-powet sta- 
tion, whila on th other hgnd, the remarkable fac ips of 
transport, both by steam navigation on the lakes and by foffr 
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systems of railway, afford commercial advantages of the lughest 
importance From a catchment basin of 240,006 square miles, 
an area greater that that of France, a,volume of wate: amount- 
ing to 265,000 cubic feet per second descends fiomgLake Erie to 
Lake Ontario, a vertical distance of 326 feet, ın 373 miles 

Supposing the whole? stream could beg utilized, it woujd*sup 
ply 7,000,000 porse-power This ıs more than double the total 
steam and water-power at present employed in manufactuumg 
industry ın the United States 

Immediately below the Falls the riveg bends at right angles, 
and flows through a narrow gorge he town ef Niagara 
Falls on the American side occupies the table-land in this 
angle rJ e 

The earliest traders who settled near the Falls erected stream 
mills in the Upper River m 1725 for preparing timber Later, 
the Porter family erected factories*on the islands ın the rapids 
above the falls. It was not, however, till about thirty years ago 
that any systemat&c attempt was made to utilize part of the 
water-power of the Falls Then a canal was constructed from 
Port Day, about three-quarters of a mile above the Falls, to a 
fore-bay or head-race along the cliff overlooking the lower 11ver 
In 1874 the Cataract Mill was established, taking power from 
this canal, and other mills were gradually erected till about 
6000 horse-power were utilized These mills have bgen exceed- 
ingly prosperous, but since the growth of a feeling agains? the 
disfigurement of the Falls ıt has become impossible to extend 
works of the same kind 

The 1dea of a method of utzhzing the Falls, capable of greater 
development, and free from the objections to the hydraulic canal 
with mills discharging tail water on the face of the cl#ff, 1s due 
to the late Mr Thomas Evershed, Division Engineer of the 
New York State Canals He proposed to construct head-race 
canals on unoccupied land some two miles above the Fails 
From these the water was to fall through vertical turbine pits 
into tail-race tunnels, converging into a great main tunnel, dis- , 
charging into the lower river Apart from an inappieciable 
diminution in the volume of flow over the Falls, this plan avoids 
any disfigmefhent of the scenery nearfhe Falls, and permits a 
head of nearly 200 feet to be made available It 1s, however, 
essential to such a plan that work should be undertaken on a 
very large scale In 1886 the Niagaia Falls Company was ın- 
corporated, and obtained options over a considerable area of 
land, extendeng from Port Day for two miles along the Niagara 
River In 1889 the Cataract Construction Company was formed 
to mature and carry out the constructional works requned 

The present plans contemplate the utilization of 100,000 
effective horse-power The principal work of construction is a 
great tunnel 7260 feet long, which 1s to form a. tail-race to the 
turbines, starting fiom lands belonging to the Company, and 
discharging into the lower river — The tunnel is 19 feet by 21 
feet, or 386 square feet ın area, inside a brickwork lining 16 
inches thick 2y 

The base of the tunnel ıs 2@5 feet below the sill of the head 
gate, and permits a fall of 140 to be rendered available at the 
turbines The brickwork of the tunnel 1s lined for 200 feet from 
the mouth with cast-1ron plates 

The tunnel has been excavaged with yemarkable 
the aid of drills worked by compressed air * 

'The main head-race, about 200 feet wide, will run for about 
5000 feet parallel with the river, having entrances from the river 
at both ends Near the lower re&ch the Soo Paper Company 1s 
already arranging to utilize 6000 horse-power, discharging the 
water from the girbinesghrotgh a lateral funnel into the main 
tfnnel Near this lower reach will also be placed two principal 
poter stations, from wlych power will be distributed? either 
electrically or otherwise in ways not yet fully determmed The 
fit turbines to be erected in these power stations will be twin 
turbines of the outward flow ype af 5000 effective horse-power, 
These turbines have a vertical shaft for driving dynamos or 
othér machinery placed above ground 

According to Mr Evershed’s original plans, ıt was intended 
fo erbte water by surface canals to fhfferent power users, 
each 8f whom would sink his own turbine pigs, connected below 
by lateral tunnels to the main discharge tunnel Some of she 
powtr at Niagara will indoubtedly be used in this way, and in 
the casesof mquséiies requiring a lafge amount of power it will 
be economical to purchase a site and wate? rights 

Such a plaf ıs, hoyever, not adapted to smaller factories 
Obviously for tlem ıt wou]d be more economical to develop the 
Rower 1n one or more central stations by turbines, of large size 
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under common management Further, once given the meansof | to the lamented Prof Silvestri to give us some day a complete 
distributing pewer instead of watei, an important extension of history of the phenomena 
* z 


the project becomes possibles 
Besides sugplying power to industries which may locate them- THE weather during the past week has beén very unsettled, 


ce at Niagara, the power may be transmitted to the existing | although during the first part the disturbances were mostly 
aye m Bufalo, anig Tònawanda ing Satis 3000 hone @onfined to the north The antıcyclone which had for some 
8 ç yP £ Ke time lam to the westward of our islands moved southwagds, 


power to Buffalo, a distance of 18 miles, to work an electric 
lighting station and shallow depressions appeared off Scotland The prevailing 


In 1890, Mr Adams, the President of the Niagara Constiuc- | winds were consequently westerly or south-westerly, and tem- 
tion Company, visited Europe to examine systems of power | perature was rather above the average, except in the north and 
distribution It was in consequence of this visit that the ım- | west, where the daily maxima were frequently below 60°, being 
portant modificatfon ofethe plans of the Company involved ın med 1 th h 
the substitution, to a la®ge extent, of a system of power distribu- e degrees lower than the average On Sunday a rather 
tion, for a system of water distribution came to be adopted | deep depression from the Atlantic became cenffal over our 
The American engineers weré anxious to obtain the best Euro- | islands, accompanied by very heavy rainfall in Ireland and 
pean advice as to the methods best suited to the local conditions | Wales, and rainy weather subsequently spread over the whole 
A commission was formed, consisting of Lord Kelvin, Dr Cole- | of the kingdom , while a considerable fall of temperature and 


4 
man Sellers, Prof Mascart, and Colonel Turrettm, and an | strong northerly winds followed the passage of the depression 
I 
| 
| 





invitation was given to engineers and engineering firms in 
to the eastwards The report issued by the Meteorological 


Europe and America to send in competitive projects for the 
utilization of the power at Niagara and its distribution to different | Council for the week ending the 6th instant shows that the 
rainfall only exceeded the mean 1n the north of Scotland , in 


cousumers at Niagaraand in Buffalo by electrical or other means 
Many of the plans sent in were worked out withegreat care and ' aj) other districts there was a deficit The deficiency was 


completeness As to the hydraulic part of the projects there 
was some approach to general consent as to the arrangements to greatest ın the south-west of England, where it amounted to 
be adopted, but as to the methods of distributing the power eight inches since the beginning of the year 


there was an extraordinary diversity 
Generally the Commission reported in favour of electrical PROF LOEFFLER, of the University, Greifswald, has published 
two articles in the Certs athlatt fur Ba&teriologze, on his disco- 


distributi@n, with perhaps a partial use of compressed air as an 
auxiliary method very of, and experiments with, the Bacillus typhe mus uem, and 


Generally also they reported 1n favour of methods of distribu- | on the result of its application, at the request of the Greek 
tion by continuous currents in preference to alternating curtents | Government, to arrest a plague of field-mice in Thessaly In 
Since the date at which the Commission reported, the Frankfort- | Jew of ther scientific interest, these articles have been trans- 


Lauffen experiment has been made, and 1n the opinion of some 
* electrical engineers a distinct advance has been achieved in the | lated under the dnection of Mr Harting, and will appear in the 
next number of The Zoologist 


use of alternating currents at high potential 
The Company has,not yet decided to adopt any Blan fo: the VoN HELLMUTH PANCKOW contributes an article on the 


cenfral stations except in a tentative way One or more tur- 
bines of 5,000 horse-power are to be erected, and probably at dwarf races 1n Africa and South India to the recent number of 


first this power will be distributed to Buffalo by an alternating | the ZezéscAzz? der Gesellschaft fur Es dkunde 


current system 
The cost of a steam horse-power at Buffalo 1s «eckoned at A MOST important report of the sugar cane borers, which do 
35 dollars perannum [I believe the Company will be able to | so much harm m the West Indies, from the pen of Mr W F H 


deliver power at from 10 dollars for large amounts, and a greater | Blandford (Lecturer on Entomology, Cooper's Hill), appears in 
price for small amounts, this price being reckoned for twenty- | the Kew Bulletin for July and August 


four hour days 
The new industry of electric lightufz has made necessary the THE Monthly Weather Review, of the Dominion of Canada, 


re d large amounts of motive power Electric traction | for April 1892 contains notices of aurora seen on almost every 
similarly depends on the supply of motive power New chemi- day of thg month The most widely-observed display occurred 
cal and metallurgical processes are being introduced which th d. aath. and octh 
entirely depend for their commercia? success on the supply of on the 23rd, 24th, anc. 25 
ME IE Mods " Fe err nerd THE Adhandlungen of the Royal Prussian Meteorological In- 
facturing operations of familiar types, but also the hone of im- stitute (Bd I, No 5) contains a very elabosate investigation, 
portant new industries 154 quarto pages, of the aspiration apparatus invented by Dr R 
s . Assmann, of Berlin, an instrument intended to determine the 
rus hey > His z | true temperature and humidity of the air under any conditions 
NOTES The ĝrst apparatus of this kind was invented by Mr John Welsh 
è | in 1853, and was used by him and also by Mr Glaisher in their 
WE regret to have to announce the death of Sir Damel | balloon ascents, efter which time it appears to have been over- 


l 
Wilson, the Presideng of Toronto University ' looked, or set aside, until ıt was agan? reinvented by Dr Ass- 


ALTHOUGH the sixth International Geographical Congress wjfl | mann, in a modified form, ın 1889 We cannot enter uffo the 
not assemble in London until June, $895, arrangements are construction of the apparatus hefe, further than st&ting that by 
already being made m connection with it The organiztgg | the rotation of discs,sthe continual renewal of the air i conflec- 
committee 15 not quite completed, and the Royal Geographical | tior» with very Sensitive «hermometeif is ensured, by which 
Society is still adding to ıt Among those already‘haminated | means sudden changes of temperature which carmot %e followed 
are the President of the Society (Sir Mountstuart Grant Duff)? | by an ordinary thermometer are Gndicated The apparatus is. 
the honorary Secretarigs of the Society (Messrs Douglgs Fresh., | used at the Prussian Institute sand at* the German colonies ın 
field and Henry Seebohm), Sir George Bowen Sır Chrles Africa as a standard 1@strugient for the determinatiorf of the true e 
Wilgon, General J °T Walker, Major Darwin, MP, Mr J | temperature and humidity ofthe ar Far drdinary statiens how- 
Scott Keltie, Su Frederick Abel, Sir "Henry Barkley, And | ever, or fo» observations at sea, We presume tha it 1s not likely 
General J F D Donnelly *This committee 19 bgsily engaged, | to come into general Ase €t eg . @ °. 
in making its arrangements " Tug report of th@diretwor ofthe Hong Kong Observ&tory for 

THERE has been a recrudescence in fhe emption of Etna | the year 1891 corftains a table of the monthiy and yegrly ramfall 


during the past week We trust that there ıs a local successor ‘v@tue for about forty years °The mean yeally, value 1S 
e 
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90%7 inches, most of which falls between May and Sep- 
tember Dre Doberck states that there 1s apparently a little 
more rain when there are many spots on the sun, but the differ- 
ence 1s too slight to be of any practical importance The east 
wind 1s most prevalent at all seasons, the colony being withm 
the region of the tiade wind , abgut 59 pei cent of all winds 
blow from this quarter, but from June ull September there 1s also a 
southecly maximum, caused by the monsoon. In winte: the 
temperature is highest with south, and lowest with north wind, 
and in summer it 15 highest. with. south. west, and lowest with 
east winds — During the year, 213 ships’ log-books have been 
examined {& data relating to typhoons, and registers have been 
regularly kept at about foity stations 


THE additions to the Zoological Society’s Gardens during the 
past week include two Macaque Monkeys (AZacaczs cynomolgus, 
d 6) from India, presented respectively by Lieutenant H S 
Wilson and Mrs Dunnington Jefferson, a Ring tailed Coat 
(Nasua 1 ufa) from South America, presented by Mr C Carring- 
ton, an Angolan Vulture (Gyfohzerax angolensis, juv ), a 
Buzzard (Buteo ——) from West Africa, presented by Dr 
Ferrier, a Spiny-tailed Mastigure (Usomastex acanthenturus) 
from Algeria, presented by Lady Sebnght, a Black-headed 
Caique (Cara melanocephala) from Demerara, two Spmy- 
taled Mastigures (ÜUzomastix. acanthinurus) from Algeria, de- 
posited , three Short-headed Phalangers (Belzdens breviceps) from 
Australia, a Hairy Armadillo (Dasypus vUlosus, 8) from La 
Plata, a White-throated Capuchin {Celeus hypolencus, 9) from 
Central America, four Scarlet Ibises. (Eudocimus rubei) from 
Para, purchased , a Testaceous Snake (yas testacea) froms 
California, received in exchange 








OUR ASTRONOMICAL COLUMN 


NATAL OBSERVATORY — The superintendent of the Nata 
Observa'ory, m his report fo: the year 1890-91, tenders hi 
obligations to no less than seven ladies, without whose zealou 
assistance, he says, the greater part of the numerous astronomica 
computations, &c , would not have been carried out Although 
lacking such aid as 1s consistent with the proper working of an 
Observatory, a great amount of very useful work has been 
accomplished For instance, the entire mass of meridian obser- 
vations of the moon made at Greenwich during the period 1851- 
1861 have been reduced and compared with the theoretical basis 
of Hansen’s Lunar Tables, thus completing the whéle number 
of lunar observations up to the year 1890 The work with the 
transit, magnetic transit, and equatowal have been continued as 
usual For the gletermination of the latitude of the Observatory 
1022 obsei vations of thirty-five pairs of stars have been obtamed 
Owing bo the close proximity of the equatorial and transit ım- 
strumente, we are informed that it ıs impossible to use them 

a both at the same time, this should be at once remedied, for 
the Observatory does not seem to be supplied with many syrplus 
instruments 

The meteorological observations have been made iegularly 
throughort the year We hope, now that Provision has been 
madg for supplying a rain gauge and set of thermometers for 
each of the coast magistracies, that, the Observatory will still 
continue tofurge the necessitf of maintaining and extending the 
system af weather reports, 1n the interests pf the Colony, for, as 
1s now well known, thagvalue of such observations 1s only maim- 
tained §whgn the stations are numerous and well dest abufed* 


GEODETIC SURVEY OF Sout! AFRICA —Since the is8ue of 
the last (Jan 1891) repqrt by H M Astsonome:, Dr Gill, on the 
Geodetic Sufvey carried on in South Africa, the work has been 


e progressing very successfully and fewifüN, an average of five 


principal stations befng occupied and completed every month by 
a single obseevg. On May®31, 1891, the field work as far as 
Afodaler Riger was gorgpleted, the «te fgr the base line being 
reachedethe foltowing day „Some difficulty was here encoun- 
tered With regard (b the seléct&on of the position for thg base, 
but it Wasgeventualyy fixed near Kimberley, the perpanengcamp 
being fixec about eight milesírom this place The total length 
of the nfes&ured base yas 6000 feet, anl it was divided, into 
e 
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sections of 500 feet, since this seemed “a convenient Jength for 
a forward and bac ward measurement in one day®’ The figures 
given in this i d although uftcofected for sea-level, &e, 
speak well for the accuracy of the undertaking, a$ will be seen 
from the following table Each length of 500 feet was measured 
both forward and backward, and it 1s 9he differences ag these 


measurements*hat are here shown = . 
Section F ~ Bin feet Section F — Bin feet 
*i- o 0025 VII + 0 0014 
Il — 0020 Veil + corr 
II — 0006 IX + oo14 
IV — 0040 X. + 0009 
V +  oor9 el + 0028 
VI — 0019 XII * + OO0I5 


The piobable error of the whole base was + o 028 inches The 


lengths of the two sections came out as— 


* M, = 2999 4445 feet 
M,, = 2999 7545 » 

The differences between the measured and the computed lengths 
of Section II thiough the triangulation were by the eastern 
triangles M — C, + 00035 feet, by the western triangles 
M - C, - 0 9083 feet 

During the tiiangulation work several observation#for latetude 
were made at Tafelberg, Hanover, De Put, and Kimberley 
Camp, the results showing, as Dr Gill points out, ‘‘that the 
abnormal deviation of the plumb line found along the coast in 
the neighbourhood of Port Elizabeth had disappeared " The 
report concludes with the determinations of the obseyyers’ per- 
sonal equations and two diagrams of the triangulation 





THE INTERNATIONAL CONGRESS OF 
EXPERIMENTAL PSYCHOLOGY 


WHEN the first Congress on this subject met in Paris in 1889 

undeg the presidency of Prof Ribot, and with Prof 
Charles Richet for its secretary, it psoved,a vigorous and most 
successful attempt to gather together from all parts of the world 
the students of a difficult branch of learmng in which some 
methods of modern physics are being used in psychology, and 
these methods, or at least their results, are invading the 
province of what our ancestors would have preferred to 
call metaphysics In the opinion of many of the most 
thoughtful students of the subject it has been considered an 
important point to keep up the connection between the physto- 
logical and the psychologigal sides of the questions under dis- 
cussion, and the present Congress under the careful and 
admirable presidency of Prof. Henry Sidgwick, Ms proved 
very successful on this point, and has led to much pleasant 
acquaintanceship between, those whose geneial work hes m 
different branches of learning At Paris the full number at the 
Congress was about 150, an@ very little notice was taken of it 
uf England , but at this recent Congress in London there have 
been nearly twice as many members, and it has received 70 
or 80 visitors érom all parts ef Europe and from the United 
States and Canada The wee-presidents have been Prof A 
Bam, Prof Baldwin, Prof Bernheim, Piof Ebbinghdfis, Prof 
Ferrier, Prof Preyer, Prof Delboeuf, Prof Liégeois, Prof 
Preyer, Prof Richet, and Prof Schafer Among the other 
wellknown names of the visitors there were those of Helmholz, 
Binet, Ribot, Henschen (Upsale), Mugsterburg (Freiburg), 
and among thee£nghshenames Herbert Spencer, Francis Galton, 
Paof OhvereLodge, Prof Victor Horsley, Dr Lauder Brunton, 
and Dr Hughlings Jaskson The honorary secretaries were 
Bof James Sully and Mr F W H Myers ‘The rooms of Uni- 
versity College were kindly lent to the Congress by Mr Enchsen 
for its usesduring the four days of the meeting (Aug 1-4) Prof 
Sidgwidk’s address attracted a largeaudience He expressed hım- 
self as feling it his first duty to apologize for the choice of England 
es the place of meeting, inasmuch as England could not be said 
to $ the couiftry which had done most for experimental psych- 
ology which, in the common meaning of ¢he terms, had been 
mogt advanced ın Ge: man and French laboratories,and was making 
recent ane rapid progress in America However, in a slightly 
alifferertt sense Of the word the English school of psychologists 
from Locke and Hume down to Bain *and Herbert Spencer had 
been for the most part experimentalists oi at least empiricists 
They had befóre them at this Congress a very wide range of 
esubjects, foo extensive he thought on the whole to be covered 
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by the term Á‘ Psychologie Physiologique," which had been 
used at Paris as the name of their first Congiegs, and he thought 
**Expeumental Psychology” more appropriate In laboratory 
work the lefdership was taken by Germany , ın hypnotism 
France was our master and Germany our colleague He was 
glad t® see some of th® leaders of the Nancy School with them 
that day, as he thüught they were taking the bfoader lines in 
the subject, and that Europe was certainly not inclined on the 
whole to narrow the subject He would not attempt to discuss 
the larger guestions at®that time, but would confine himself to 
the harmless task of explaining the arrangements that were pro- 
posed In the mgning meetings the Congress would be divided 
into two sections, of which Section A would be devoted to 
neurology and psycho-physics, and Section B to hypnotism and 
cognate questions, in the afternoon there would be general 
meetings 

The address was very waimly received, ang Piof A Bain, in 
reading the first paper took the opportunity of expressing his 
gratitude to Prof Sidgwick and the secretaries for the energy 
they had shown in bringing together such a large group of men 
who were glad to make each other's acquaintance He went on 
to read an interesting paper on the advantages in psychology of 
introspection on the one side and experiment og the other, and 
the evays @n which one could help the other Prof Charles 
Richet went on to discuss some of the possible prospects of 
psychology, and to express a hope that some of the most diffi- 
cult subjects, such as thought-transference and clairvoyance, 
might be helped by the minute study of the process of develop- 
ment of,the human mind Prof Gruber (of Roumania) then 
gavea very vivid sketch of the remarkable association of colour 
with sound, which he had spent many years m observ- 
ing Toa very small number among his best educated patients 
the sound of the vowel ‘‘e” was accompanied by a sensation of 
yellow colour, of **1" by blue, of '*o" by black, and so on 
through the long list of the Roumanian vowels and diphthongs, 
and also to some extent with number. The same colour was 
not always induced by the same sound m different®patients, but 
the observations ha@ beeh carefully tested Prof Pierre Janet 
rel&ted ın detail a long case of complete loss of memory for pre- 
sent events and complete mecapacity for any decision (ajoute) 
which had been suddenly brought about by the foolish jest (on 
August 28, 1891) of telling her what was not true, viz that her 
husband was dead The most curious points were that the loss 
of memory extended backwards as far as July 14, 1891, 2 e of 
what had happened during the sia weeks before the accident, 
though the natural memory was complete up to July 14, and the 
patient’s sub-conscious memory of all hat had happened after that 
could be easily demonstrated by hei automatic writing and by 
unconscious speech ın a normal or hypnotic sleep Prof Eb- 
binghaus, in criticizing the paper, remarked that the woman's 
state seemed best explained as a eondition of such complete 
distraction by things without that she had no power to attend to 
thmgs within. Mr Myers cited"a. case described by the elder 
Despine 1n 1830, 1n. which there was a description of double 
memory and double personality such that the woman in the 
second state could eat and drÉik like a draytnan, but soon 
reverte@withwio memor to her rst state, and asked pitifully 
for her usual four teaspoonfuls of arrowroot x 

Next day Section A and Section. B went to work separately 
In Section A Prof Henschem (Upsala) read a paper which 
attracted considerable attention and consisted in a very c&reful 
examination of the akact tract of the visual path in man through 
the brain from the eye to the visual cenfre in the cortex of tlee 
calcarme fissure It was admitted that 1t was not €n accordamce 
with the results of physiological expefiments on ammajs , but 
the arguments for its proof in man were considered quate 
sufficient Prof Horsley followed with a paper on the degree 
of Localization of movements and*correlatwe sensattons, which 
roused some discussion , and then Prof Schafer brought forwaud 
careful experiments to show that there was no valid reason to 
attribute any intellecteal powers to the prefrontal lobes pé the 
brain, and Dr Waller ended the work of the morning bypillus- 
tratmg the difficulties of accurately defining the functional attri- 
butes of the cerebral cortex ° . 

In Section B Prof Liégeas read a paper which M “Lgcbeault, 
of Nancy, had writeen along with him descriling a case df 
suicidal monomania, which they had succeededgin curing by 
hypnotic suggestion The President exbressejl himself much 
interested in the paper, and regretted* that they coyld not see 
Liébeault among them, for he was a man who, after twenty-five 
years of contempt, had succeeded 1n qnaking the world realize 
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some new methods Dr Frederic van Eeden (Amsterdam) read 


a careful report of his five years’ experience of the medical cases 
of hypnotism along with Van Renterghem in Amsterdam He 
laid stress on the care which should be taken to avoid the dis- 
trust and prejudice caused by the abnormal facts of hypnotism 
ih public exhibitions With the upper classes he thought 
hypnotism more difficult thgn with the lower, for they objected, 
rightly, to a tone of command Psycho-therapy with them must 
guide and support, but not command, and that it would do so 
even to the extent of curing some organic disease he regarded 
as well proved Vurchow’s cellular pathology had neglected the 
psychical forces of the living cell Now that these were 
acknowledged some principles of the old vitalism must revive 
Prof Bernhe:m read another more technical paper*on hysterical 
amaurosis, explaining ıt asa purely psychical state brought about 
by suggestion, with which Dr Berillon could not agree, bat Prof 
Bernheim rephed that there was nothing abnormal in hypnotism ; 
there was no difference between normal and hypnotic sleep, 
though the two states were produced by different means 
Further, there was not necessarily any sleep in hypnosis It 
was a pity for that reason that the word had been chosen, for 
hypnotism meant simply suggestibility Prof  Delboeuf 
took a similar view, to hypnotize a man was only 
to persuade him that he could do something that 
he thought ne could not do Supposing the man 
thought he had a pain, to hypnotize him was to make him swe 
he had not Dr Bérillon preferred to define hypnotism as the 
psychical state in which thg cerebral control had been taken 
away artificially, and the patient became an automaton for any 
use Such automatism was not in any way necessarily injurious 
to the subject, and was certainly useful in some diseases 
In the general afternoon meeting there were elaborate 
theories of colour perception well explained to the Congress 
both by Prof Ebbinghaus and by Mrs C L Franklin, 
and Prof Lloyd Morgan attempted the difficult task of 
defining the limits of anima! intelligence, chiefly as shown 
by the dog, whom he was sorry not to be able to credit with as 
much power of introspection as many of his friends After sone 
slight discussion on this, Dr Bramwell (of Goole) brought for- 
ward four subjects from Yorkshire, on whom he showed some of 
the common phenomena of hypnotism and related some of his 
experiences in recent medical practice, which he had been able 
to show to doctors in Leeds and elsewhere, e g that he had been 
able 1n a few cases to produce by hypnotism, at a time when the 
patient seemed fully awake and normal, a state of local anzs- 
thesia to allow a dentist to eatract seven double teeth without 
any pain to the patient 
On Wednesday morning, in Section A, Prof Heynaus (of 
Copenhagen) read a paper on the relation of Weber's law to the 
phenome&a of the inhibition of presentations , Dr Mendelssohn 
(St Petersburg) on the parallel law of Fechner, Dr Verricst 
(Louvain) on the physiological basis of rhythmic speech, and 
M Binet (Paris) on the psychology of insects, showing that in 
the Coleoptera the dorsal nervous centres wefe motor and the 
ventral sensory In Section B Prof Delboeuf pointed out the 
remarkable power of the somnambulist 1n Judging of he length 
of passing time without any watch orinstrument He had found 
some simple Belgian countrywomen when hypnotized able te 
carrf out suggestions at any time he liked to name from 390 to 
3000 minutes, and he thought the subject deserved further m- 
qury Prof Fktzg (Berlin) brought forward a minute and 
careful physiological study of some at@cks of sleep which had 
some resemblance to hypnotic conditions —Mr F W H Myers 
showed from the repore* drawngup by Mr. Kenjemans, Mrs 
Venall, and two other experimenters of some experience that in 
some cases, though *probably only in a few, it was possible to 
induce hallucinations by Meh an expefiment as crystaj vision, 
ze the purely ‘empirical process of lookingeste@lily into” a 
crystal or other clear depth ‘or a@a polished surface These 
externalized imagts of quasi-percepis illustrated some little 
known points in conscious and sub-conscious mtrgory Prof 
Pierre Janet conobor@ed Mr 
of his own, in which, gfor instance, dreams which had 
been masifest to the onlddker but wn&nown to the 
sleeper were brought witgin the sjegpers kgowledge 9by 
gaang on a bright surface qr by the esentiali similar 
process of automatic wifting® In the afternoon the President 
presented æverytong teport of careful detaal of a casts of hal- 
I@cinafi8n. which had been agrfed upon at the Congress in 
Paws in 1889, and which had been ogrried. out n®Pngland by 
himself, in America by Professor William Jameg, and in France 
Ld . 
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by M Mauller The question asked in England had been, | 
*' Have you eyer, while in good health, and believing yourself 
to be awake, seer the figure of a person or heard a voice which 
was not in your view referable to any external cause?" In 
England 17,000 answers had been obtaimed, and about rim 10 
persons (taken at random) who had answered had had some* 
such, hallucination m their lives The great majority of these 
hallucinations consisted of realistic appearances of living men, a 
small minority of dead persons, and a still smaller group of gro- 
tesque objects A remarkable class was that of hallucinations 
of sexeral persons at one time—collecttve hallucinations , and a 
still more remarkable class was of those coincidental with some 
distant event unknown to the percipient, such as the death of the 
person whosefiguie appeared The President came to the con- 
clusion that after careful allowance for all sources of eiror, the 
probability against these coincidences being chance was enor- 
mous, and if the hypothesis that {hey were not casual was to be 
accepted, the assumption of the imaccuracy of the infor- 
mants and inquirers must be strained to an extreme pitch 
M Marller explained that ıt had been very difficult to get 
any large numbei of answers in France because of the dislike 
shown by the French to answer any psychological questions 
about themselves 

On Thursday morning, in Section A, Dr Donaldson gave an 
interesting account of the minute investigation of the brain of 
Laura Bridgeman, the well-known blind deaf mute, who died 
in 1889 1n Boston There was depression of the motor speech 
centre, with slender sensory nervegand somewhat thin cortex 
over the areas of thedefectivesenses In Section B Dr. Bérillon 
raised a lively debate by describing the good effects he had 
brought about by hypnotism in the education of about 250 
children, who were suffering from many childish discomforts, 
such as night-terrors, insomnia, somnambulism, o1 faults, such as 
kleptomania, idleness, cowardice, &c After this Mrs H 
Sidgwick gave a summary of some experiments in thought- 
transference she had made, with the help of Miss A Johnson 
and Mr G A Smith as hypnotiser By thought-transference 
she meant the communication from one person whom they called 
the agent to another, whom they called the pe:cipient, otherwise 
than through the recognized channels of sense The successful 
peicipients were seven in number, and had generally been 
hypnotised They had succeeded in transferring numbers, 
mental pictures, ze mental pictures in. the agent’s mind, and 
induced hallucinations given by verbal suggestion to one hypnotic 
subject, and transferred by hım to another Inthe total number 
of experiments the number of failures was much larger than of 
successes, but as the antecedent probability could m most cases 
be accurately determined, the proportion of successes was 
amply sufficient to show that the result was not due to chance 
The many precautions necessary to such experiments were 
described in detail One percipient succeeded in the experi- 
ments with numbers when divided from the agent by a closed 
door at a distance of about 17 feet Attention was called to 
the great variability of results with the same percipients and 
agents for which they had not been able to discover any reason 
An accourft was added®of some experiments ın producing local 
ansssthesia tinder conditions apparently excluding all suggestion 
osher than mental The President wished to remark that he 
thought it important in such experiments that all the failimes 
should be recorded as well as the successes In the afternoon, 
after papers by Dr Lightnar Witmer, Dr Wallaschek, and 
Prof von Tschisch, the Rresident put several questions to the 
vote asto matters of future organization, and it was decided to 
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tained — It fuses at 390°, and does not pass through the pasty 
state In contactgyith water it forms boric acid, sulphuretted 
hydrogen, and a precipitate of sulphur Mercury and silvet 
reduce it to the trisulphide, formmg metallic sulphidés Heated 
to fusion 1n a vacuum et decomposes into sulphur and theetri- 
sulphide Its density ıs 185 It is very%fficult to obtaiff free 
from iodine, buf in all the preparagons the*ratio between the 
boron and the sulphur has indicated the formula B,S; —On the 
stripped plants of &utumn, and their utilization as green manure, 
by M P P Dehéram It has been found, that by 
planting the ground with vetch or mustard, and digging 
it im during the autumn, the amoun of  mtrogen 
retained in the soil was nearly doubled —giemarks on alimenta- 
tion in the Ophidia, by M Léon Vaillant —A*repoit on the 
great anaconda of Central America kept in thereptile menagerie 
Since 1885 the snake has eaten on the average five times pei 
annum, its nourishment consisting of goats, three rabbits, and 
one goose The interval between two meals was 1n one instance 
204 days —On symmetric tetrahedral curves, by M Alphonse 
Dumoulin — On Stekes’ law, 1ts verification, and interpretation, 
by M G Salet —A spectrum, given by a spectroscope with 
quartz prisms, 1s received on the fluorescent substance contained 
in a Soret eye-piece — Tt is then projected transversally on to the 
sht of a second spectroscope Through this the dtagSnal spec- 
trum of Stokes’ classical experiment 1s seen with perfect defini- 
tion, no ray exceeding the theoretical lımıt The law thus 
verified can also be deduced from thermodynamic con- 
siderations According to Stokes’ law, ‘‘the rays emitted 
by a fluorescent substance always have a smaller 1efraggibility 
than the exciting rays,” If it were possible to transform yellow 
into violet light by fluorescence, many chemical reactions 
would become possible which only occur at the higher tem- 
perature at which violet appears in the spectrum This would 
be equivalent to the passage of heat from a colder 
to a hotter body, m contradiction to the second law of thermo- 
dynamics —Constitution of pyrogallol, by M de Forcrand — 
On Cascarinegby M Leprince —Physiological examination of 
four cyclists after a run of 397 km , by MM Chibret et Huguet 
This distance, which was covered by the youngest of the pairt, 
an Englishman of 18, 1n seventeen houis, was that between 
Paris and Clermont-Ferrand It was found that the tempera- 
ture was at thg finish rather below than above the normal , that 
the coefficient of utilization of urinary nitrogen vared inversely 
as the degree of fatigue, and that therefore a decided waste of 
nitrogen is a concomitant of excessive fatigue The nutriment 
taken during the course consisted of much alcohol, champagne, 
beef-tea, and Kola solution m the case of the Englishman He 
and the next in speed both took Kola The winner was 
extremely fatigued at the finish , the next man, a Frenehman of 
28, notatall His pulse was beating at 60, that of the former 
at84 The coefficients of atilization of nitrogen were 76 32 
and 58 27 per cent respectitely —On the properties of the 
Vapqurs of formol or formic aldehyde, by MM F Berlioz and 
A Tnilat —Subcutaneous grafting of the pancreas sts m- 
portance in the study of pancreatic diabetes, by M E 
Hédon —On the*habits of Cun: a2 gentatus Cuv and Val , by 
M Frédéric Guitel —On a Perfhian Algf with its abructige pre- 
served, found in the boghead of Autun Zela Bebractensts, by 
MM C Eg Bertrand and B Renault —The chalk of Chartres, 
by M A de Grossouvre . 
*. 
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°% DEBATABLE LAND—PLANTS OR 
DANIMALS? . 


A Monograph of the Myvogastres By George Massee 


(Londog Methueff and Co, 1892) 


HIS work 1s much in advance of any book in the 
English language treating of the perplexing group 

of organisms fhat forms its subject The author has been 
an peculiarly favourable circumstances for the prepara- 
tion of such a monograph, having enjoyed full access to 
“the splendid collection of Myxogastres in the Royal 
Herbarium, Kew, rich in types, and with numerous annota- 


valuable, and 1n some instances unique, specimens ” from 
other workers in the same field in different countnes 
He has fally acquainted himself with the literature of the 
subject, and has made many personal observations on 
the structure, and, in some cases, on the life-history, of 
various types He ıs thus able to bring to bear on the 
discussibn of the problems that claim consideration 
a wide and varied knowledge, with the result that 
the book ıs indispensable to every student of the 
Myxogastres The introductory portion will be found 
worth perusal by others besides specialists, as ıt dıs- 
cusses the arguments for and against the vegetable 
nature of the group ‘While accepting the Wew that the 
ongin of the Mfxogastres is to be found among the 
Flagellata, he comes to the conclusion that the sum of 
the characters presented by them in the reproductive 
phase manifests a tendency “in the direation of the 
vegetable kingdom, and more especially in the direction 
of the Fungi?" But he ıs unable to establish strict 
homologies with the latter, since the Myxogastres are 
“a terminal group, and permf no comparisons with 
higher forms of the same type” In the discussion of 
this vexed question, Mr Massee shows none of the 
virulence to which it has given Pise in former times , and 
he endeavours to do justice ix his statement to the views 
of De Bary, and of other supporters of the view that the 
organisms in question should be regaided as animals 
After all, to an evolutjonist atleast, the distinction would 
appeaffmo: of verbal than of real importance 

Accepting the view that there are certain forms, of a 


vegetable kingdoms have been developed 1n ever-increas- 
ing specialization, there 1s cause tœ expect the existence 
of moze or less intermediate types, m which the characters 
at one period of their life-histoty are more those of 
animals, and at another period more plant-like ° It 
matters little under whfch kfngdom we agree to place 
them Here, as elsewhere, Nature refuses to he b6éufAd 
down by rigid classification, and we must accept facts gs 
e . 
they are, not as any @ frz0rz system might? wd tdymake 
them That th Myxogastres are not Fungi may be 
admitted , though they show a con$iderable sipilarfty in 
various points in the course of development,—a stmilaráy 
clearly stated by Mr’ Massee in his discyssion of the 
whole question * 4 
The term AZyxogastres 1s employed, we afer, on the” 
ground of priority It possesses, however, the ngidental 
NO.*I 190, VOL. 46] ° 
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tions by Bostafinski," as well as had “the loan or gift of 


very primitive structure, from which the anima] 


ee . . 
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advantage of not implying any positive view on the nature 
of the group, in the same way as do the terms Myro- 
mycetes and Mycetozoa The limits of the group are taken 
an this monograph ın the sense employed by Rostafinski 
It thus does not include the Acraszez and Ceratium, ad- 
mitted as Mycetozoa by De Bary , nor does ıt make any 
reference to the numerous forms of the Afouad:ne@, which 
Zopf discusses in his “ Schleimpilze? ın S .henck's * Hand- 
buch der Botanik" Thus limited, the group 1s more 
homogeneous, though the definition. 1s, perhaps, some- 
* 

what arbitrary, and omits forms that are undoubtedly 
related to the more specialized types, and an English 
work on which would be welcome 

The author enters on somewhat slippery ground in the 
endeavour to explain the line of development of the 
Myxogastres, and also to illustrate his ideas of the 
relationship between the several orders He holds that 
four orders can be distinguished by the presence or 
absence of lume in the sporangial wall, and by the pre- 
sence and nature of the capillitium 


* In each order we fipd the special characteristic 1dea 
evolving through a sequence of genera, the terminal one 
not connected with any higher order, hence the special 
feature terminates abruptly within the order where it 
originated, and it 1s invariably in some comparatively 
undifferentiated genus near the initial point of each 
order, that we meet with the suggestion of a new hne of 
evolution, which, at its maximum of development, con- 
stitutes the characteristic feature of the order immediately 
in advance of the one from which it emanated m an 
incipient condition ” 


Turning now to the systematic portion of the work, we 
find that ıt gives abundant proofs of care and of familiarity 
with the several forms, based on personal examination of 
each The method of description is clear, the more 
important characters bemg printed mitahcs Mr Massee 
recognizes fully the difficulties of determining the limits 
of species and of the larger groups “while the hfe- 
history of the majority of forms 1s still unknown," saying 
plainly that, 


“all attempts at classification, as also the conception 
as to what constitutes a species, must be considered as 
tentative When we are better acquainted with the main 
lines of development and lines of vawiation, alsa the con- 
ditions determining these variations, it 1s certaen that the 
main factor in the discrimination of species will not be a 
one-twelfth oil-immersion objective ” 


Basing his acquaintance with the My»xogastres on per- 
sonal examination of large numbers of examples, fresh 
and dried, many of the latter being authentic@types, 
Mr Massee does not*Mesitate to unite species and genera * 
hitherto kept as distinct, but shown to be connectet by 
fuller material Thus several ffmiliar names, become 
sunk as synonjms,e g Ligea, Schrad ,andLzsalbladia, Fr , 
are ranked under Tubulzna, Pis (émended) Under the 
generally accepted rules of noménclature,this legds to ° 
Massee standing ds th authority for many species, transe 
ferred by him, in reality, to another genus Bug besides 
such casts of apparent novelties, there “fe also 4 good 
many description$ of ney species” uf the ufaj sense of 
thegerm The Synonymstare carefully given unter each 


€ has been’ 
gréup,aned spÉcies A wise geticenc@ has been observed ‘= 


fn the endeavour to recognize the, species mgast by most 
of' the older writers who mentign the Myxogastres The 
. LE * R 
^" . .* . ? 
. . . 
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synonymy previous to Rostafinski’s monograph is bor- 
rowed as a hgle from that work, “ without any attempt 
at corroboration” Mr Massee says -— 





“I feel certain that nearly one-third of Rostafinski'se 
work would not have been sacrificed to synonyms unless 
they mean something more than P have been able to dis- 
cover, hence I have not felt justified in ignoring them 
altogether ” 


The geographical distribution has been woiked out 
from the extensive collections already referred to as at the 
author’s command 

The twelve plates, bearing 313 coloured figures by 
Mr Massee himself, call for special mention as a valuable 
assistance to students of the Myxogastres They deserve 
high praise for their accuracy and execution The 
punting and get-up of the book are very satisfactory A 
review would scarce be complete did it not find fault with 
some point or othei, and we may do that part of our 
duty very briefly by taking exception to the rather in- 
convenient size (large octavo), and to the tendency 1n the 
introductory pages to let the sentences run to an incon- 
venient length One, taken & random, we found to 
occupy twenty-five lines There 1s no giound for this 
charge, however, as regards the descriptive portion of the 
monograph 





LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions ex- 
pressed by hts correspondents Naher can he undertake 
to return, or to correspond with the wrters of, resected 
manuscripts intended for this or any other part of NATURE. 
No notice vs taken of anonymous communications | 


The Apodide—a Reply 


| 
| 

PROF LANKESTER'S review of my book in NATURE (p 
267) contams, as 1s usual with ‘ candid opinions," a consider- 
able number of misstatements These compel me to ask space 
for a reply 

Prof Lankester commences by stating very authguilatively 
that my account of the hermaphroditism of Apus Js erroneous 
This question, being purely a matter of evidence, can wait 
My account of itin. "The Apodidz " 19 ‘‘ meagre” because, as 1s 
clear to any one &rho reads the preface, I was constrained to 
put aside for the present all questions which did not directly 
bear upon the line ofeargument embodied 1n my book 

These Ponts, however, are not serious Let us tuin, then, 
tothe main charges which are intended to deprive my book of 
all qum to be a real contribution to zoological science rof 
Lankester, after himself dethroning my title, ** The Apodide,” 
says that I ** pose as the discoveier of a new and unsuspected 
agreement between the Crustacea and the ÜChztopoda, and 
that @bring forward arguments as new which have ‘long been 
effectively used " for the same purposs , It 1s difficult here not to 
accuse Prof *Lankester of delfoerate misrepresentation If he 
wilfallow me to keep my title and will read my book, he will 
find that I go beyond thes general stapdpornt, and specialize the 
Apodidk agthe, particular Phyllopods which age to be deduced 
from a Chetopod —eWithqjt, Je believe, a single page of 
digression, my book discusses from beginning,to end the relation 
of the Apodigz to the*Annelids, of the Apodide to Limulus, 
to the Trildbites, and so on All thy well-known arguments in 
favour gf the moreegeneral proposition which deduces the 
Phyllopods froga Annelids I gave ®naturally adopted, adding, 
hoieger, many new arguments of more or less weight in favou 
of my speci peint® Not One éf thesefrguments does Prof 
Lankesfe? attempt toemeet Thegonlydhe hg refers to he wishes 
to claim s$ his own, as, indeed, he does everything else*n the 
book ‘gwh%&h will bear examgiation”! This nar ob ov ole- 
sale plagiergm from Prof Lankester's articles on Apus and 
Limulus rg the more remfikable, because My own tevestigations 
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compelled me either to modify or to reject almost every position 
therein adopted jg him This gay account for his ‘candid 
opinion,” but hardly for his charge of plagiansm The only 
evidence he adduces to support this charge can merely be meant 
to throw dust 1n the eyes , 1t is as follows — e 

In describing the absence of articulatidhs in the limbs df Apus 
I admitted thal Prof Lankester had noted the point (which, 
however, 1s not absolutely correct), but I added that he had 
failed to see 1tssifnificance Prof Lankeste resents this state- 
ment, and cites himself to show that hePagreed with Claus in 
holding that the limbs of the Arthropoda were homologous with 
the parapodia of the Cheetopods fhs agquiescence in a 
general proposition does not in any wayeprove that he applied 
1t to explain the special conditions of the limbs of Apus 

While I do not at all share his jealousy in matters of priority, 
and will gladly yield the point to him 1f he can base his claim on 
Something more dafinite than the passage he cites, the fact that 
he wishes to claim this argument for his own 15 specially interest- 
ing There is fa. more meaning m this than in his use of such 
expressions as ‘* fanciful conceptions, crude speculations, and 
dogmatic assertions," because, 1f this particular argument holds 
—and Prof Lankester would not claim it unless he acknowledged 
its validity—it goes far to show that my theory can hardly be 
called a ‘fanciful conception” The reviewer's staf&mentethat 
“there is no evidence " that I ''made use of well-preserved 
material," looks as 1f he had not taken the trouble to read the 
book, and furthe: as if he did not understand the importance of 
the issues at stake , the histological points, which are the only 
ones likely to be affected by the state of preservatign of the 
material, are msignificant as compared with the main argument 

If, 1nstead of indulging in such loose charges, Prof Lankester 
had endeavoured to show where, in his opinion, my argument 
breaks down, and what are some of the more glaring muisstate- 
ments in my book, which cause him to “‘iegret” that he 
cannot recommend it as ‘‘a repository of fact,” he would 
have done science (and perhaps (?) myself personally) much better 
service I sould also personally have been grateful to him had 
he himself set an example to the mofe *' iftexperienced  zoolo 
gist of “how morphological problems should be attacked "* I 
did not, in my speculations as to the relation of Apus to the 
Annelids, feel inclined to follow the example set by Prof Lan- 
kester 1n hisgown speculations as to the relations of Limulus to 
the Aiachnids I was especially recommended to ripen my 
ideas, and to publish them together in book-form Would Prof 
Lankester have advised meto publish my speculations, as he did 
his, m separate articles, occasionally, perhaps, advancing 
theories and arguments ineone aiticle which have to be with- 
drawn in the next? This plan may be convenient for the wniter, 
but 1s most annoying to all who have to work ove® the same 
ground again 

To conclude, my book isan argument from beginning to end, 
the argument may be absurtl, but ıt must be met by argument 
In,the meantime, until Prof Tankester demolishes it, I have the 
good fortune to know that several leading zoologists, among 
whom Prof Haeckel kindly permits me to mention his name, 
think 1t—well, fo say the least--407 absmd 

August 2 . HENRY MeBERQARD 
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Calculation of Trajectories of Elongated Projectiles 


© (Additional Note ) 


Ir has been ayeady pginted out (NATUR®, March 1892, p 474) 
that the range table ofthe 4-1nch B L gun, selected by the autho- 
rittes, afforded a more gatisfactory test of the value of the co- 
efficients of resistance than the results of the special experiments 
cried out with that gun in 1887 Thus range table was based 
on practice of 17/5/83, 7/384, and 21,23/4/84 The muzzle 
velocity «vas 1900f s , the weight of the shot 25lbs , and the 

ametem of the shot 4in But no information 1s given respect- 

g the height of the barometer or thermometer In this table 
the @levatfons ere given at which the gun nust be laid to obtain 
rang& of 100, 200, 300 7600, 7700 yards, and also the 
time of flight for each range, expressed to the 445th of a second 
for fanges below 5000 yards, and to the th of a second for 
xanges $000 tq 7500 yards . 

In calculating the ranges for elevations df 1°, 2°, 3° 20°, 
the tempeiatftre was,supposed to be 62° F , and height of the 
barometer 301n $ at the leyel of the gun The coefficient « was 
supposed te be 097 to adapt the tables to a head struck with 
È radius of two diameters 

e * 
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By the use ef the range table ıt was found what was the ex- 
penmental elevation and tyne of flight fo%geach of the ranges 
obtained by galculation 

The results of calculation and experiment are given in the 
folidvang table In golumn x the cflculated ranges are spe- 
cified' In columns 2 and 3 the calculated apd experimental 
corresponding times of flight are given, and in column 4 the 
differences of these quantities In columns 5 and 6 the calcu- 
lated and the expeiimqntal elevations are givén, and in column 
7 therr differences, which are due to the ** jump" of the gun and 
to the '' vertical drift" of the elongated shot The calculated 
horizontal remaiming vegocity (column 8) ıs given ın each case 
in yards per second # facilitate the expression of the small 
errors in time, iven in column 4, 1n yards of range 

By the use of the general eables the time of flight over each 
range and the horizontal remaining velocity have been calculated 
(see columns Io and 9), supposing the shot m each case to start 
with the horizontal muzzle velocity, and to move through air of 
a density corresponding to the mean height to which the shot 
actually rises 
































D 
Time of flight Elevation | Calcu- |General tables 
es Een -— 
Range ' | ‘tal ree i 
Cale , BY, Dif Cale : BY iff | mamn; Rem | Time 
3 T iRT ee eem vel | 
@ lwo w @' O'M| @ !@ | Ge | 
Yards | Secs Secs Secs 0 "E : ys (ys Secs 
1053 192 1904002 I 052+ 8 479 ,478 1 92 
1831 372 377-005. 2 1564+ 4 391 :390 373 
2433 ' 5 36,5 44-008 3 258+ 2, 343 , 3451 5 38 
2037 686 700—014 4 356+ 4 322 ' 322 689 
3386 830 841—011 5 4 531+ 7 305, 304 833 
3797 964 9 74-03 6 555+ 9 293 1289 973 
4148 10951104 —009! 7 644 +416 278 | 278 1098 
4467 12 211223-002) 8 7 35 +25 265 | 268 1215 
4913 13 46,13 57,-011, 9 8 36 +24, 258 ,.258 13 48 
5110 I466j14 74 -008' 10 9 33'+27' 249 250 14 66 
5384 158415 84! ooo' rr 10 28 +32' 242*.242 158I 
5664 117 01,16 95 +006: 12 II 25:4+35 234 235 1698 
5924 18 14118 I0 -FO O4| I3 12 20 +40 227 ; 228 18 12 
6170 192919 18 +011 14 13 12 +48 220 | 222 19 24 
6398 20 40,2029 +011 I5 14,5 +55 214 ! 217 2030 
6632 |21 53'21 46 +007 16 15°0+60 208 212 ‘21 41 
6821 42 5822 51 +007 17 I5 46 +74 203 207 i22 34 
7003 |23 62 23 52, +O IO 18 16 33 +87 198 1 203 2326 | 
7221 |24 7524 71 +004 19 17.33 4-87. 192 199 2438 | 
7483 25 94 26 1ol—o 16 20 18°47 +73 188 193 2575 . 
. 








The very small differences in column 4 between the calculated 
and experimental times of fliglet for the full extent of the range 
table afford gonclusivetvidence@f the accuracy of the coefficients | 
of resistance derived from my experiments of 1867, 1868, and | 
1878-80 F Bashrorin 





A Plea for ap International Zoological Record 


BEING now for the second year onf of theRecordeis foreour 
English ‘‘ Zoological Record," I should like t@ offer a few re- 
marks upon the disadvantages of tI system of recogding that 
prevails at present in England and abroad * 

The first point to be noticed 1s the number of independent 

"Records that are published Chief among tkese are our 
Zoological Record and the Zoologischer S ahi esbes ic , published 
by the Zoological Station at Naples Besides these there are 
several minor semeprivate records which it doesenot apneern 
us to enumerate i e. 

The disadvantÉge of so many 1ecords is obvious In the 
first place they aie expensive, as the result of competition is to 
decrease the number of purchasers of each record, since com- 
paratively few zoalogists are able to purchage mote than bne 
ofthem Secondly they are all in some way incomplete Thus 
without going into great details it may ‘be pajnted out that the 
Zoological Record specializes upon Systematic zoology, and as@ 
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iesult the portions devoted to animal morphology and embry- 
ology are all but useless, as a rule, to those mteyested in these 
subjects Moreover, the systematic portion, being often under- 
taken by zoologists who are not professed systematists, does 
ot appear always to give satisfaction to those it 1s intended to 
deeft On the other hand the Zoologischer Jahresbericht 
leaves out systematic zoolggy entirely, which in many groups of 
animals cannot well be separated from other branches of study, 
and from the fact that ıt does not record palzeontological papers, 
there are often omitted, at least in my two groups—sponges 
and echinoderms—many works of great morphological 
importance 
Some year$ ago a proposal was made by Dr Dohrn and the 
staff of the Naples Zoological Station to unite th$ two records 
into one The English part was to be entuely systematic, the 
Naples part was to be entirely morphological and physiological, 
and both were to be published together as parts of one recoid 
This most excellent proposal was refused by the British zoolo- 
gists, owing, apparently, to a destre to gain exclusive honour for 
British nationality 
I wish now to propose that this long-delayed project should 
be carried out, and that in future one International Zoological 
Record should be published Such a record should fall into 
two natural parts (1) a morphological and physiological part, 
and (2) a systematic part, each with its own chief editor 
Seeing now that Naples is a recognized centre for zoological 
reseaich, and that a modern zoologist’s education 1s scarcely 
complete until he has stugyed there, the first pait of the Record 
could best be done there much on the lines of the present 
Jahresbericht On the other hand London, with the greatest 
systematic collection in the world and the addition of a perfect 
library, would naturally be the centre for the systematic part 
The total result could be published in one volume, perhaps best 
at Leipzig, and the systematic part would be in Enghsh, while 
the morphological part could be in English, French, German, 
or whatever might be the language of the recorder, as ıt 1s now 
in the Naples Fah esbericht 
I think the advantages of such a scheme are obvious By the 
combination the labour of recording would be enormously 
lessened, and the combined record need not be much more 
expensive than either one of the two now existing At the 
same time authors could be encouraged to send m abstracts of 
their own works to one of the two editors This would be an 
advantage in every way In the first place authors would be 
sure of seeing a proper abstract of their papers published I 
am sure it must be the experience of many who have published 
a memon and afterwaids ead the abstract of it, that the abstract 
often gives & shockingly mutilated account of the results set forth 
in the original paper By the omission of a qualifying phrase 
or senfence, an author's results are often made to appear 
in abstracts as absolute rubbish I speak as one who has 
suffered A 
On the other hand, the work of the recorder would be still 
further lightened by authors sending abstracts of their own 
works It might be left to the editors’ discretion to cut down 
an abstract if it was too long * E 
I feel confident that a scheme of combined records such as 1 
have sketched out would cheapen the production of the Recerd 
tofsuch an extent, that, amongst other things, ıt would be pos- 
sible to pay a special recorder of the hterature, that ıs to say, a 
person whose business it would be to go through all the perto- 
dicals and soit out the papers amorfest the different recorders, 
as 1s actually done by the editor of the Maples fahr@bei echt 
In the present systene*of the, English Zoologeg: Record eacle 
recorder has to go through the whole of the periodicals, sand if 
the group be a stall one, eg sponges, the labour of search- 
img for papers is out of proportion tothe task of recorging them 
Moreover, u necessitates a longer or shorter resid@nce in Lfndon 
néar the British Museum Librfry, which may cost a recorder 
more than he 1s%aid for his share ofghe Record The duties of 
a recorde: of the pd a Would be best undtaken by some 
one residing near fhe ritish Museum, as he could then get all 
the periodicals — During my 1esidence In Naples lasgyear I was 
unable $ obtain all the perictiseals in theeeormous list of the 
Zoological Recordgand thys I was eblged to geave oat ff my 
Sponge and Echinoderm Recg d for 1890 £ great many papers 
ae Iam E ries a for 1891 P . ELA 
eA great need at the present moment isethe intelggént organiza- 
e 
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tor? Of scientific research, and* I venture to suggest" the above $ omg, 
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y $ a vaporo an highly luminous “mass with streamers and “rays, 9 
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scheme as an improvement upon the present organization as fai 
as the recordifig of zoological literature 1s concerned Perhaps 
1n the fai distant future a record of geology and botany might 
further be incorporated in the above scheme, to make an 
** International Record of the Progress of Biological Science 'e 


It 1s scarcely to be hoped, however, that we are within a | 


mefsurable distance of such a conventence Would ıt not be a 
1easonable thing that the Royal Society of London should 
1nitiate such a progress in the recording of scientific literature as 


that here advocated ? 
E A MINCHIN. 





Pilchards and Blue Sharks 


You may like to know that the pilchards in coming in | 


on the Cornish coasts this season are followed by great quanti- 
ties of blue sharks (Sgualus glaucus) from four to nine feet in 
length 

jus now they are hanging about four or five miles from land, 
and evidently are disturbing the pilchards in their feeding very 
much, as they are not scattering and playing on the surface of the 
sea in the evening twilight as they usaally do, but are keeping 
in closely-packed schools throughout the might, hence our 
fishermen are having a very uncertain time of it as the con- 
sequence, some boats having ratherQheavy catches, and others 
only a few hundred of fish And all are complaining of the 
damage done to the nets by the sharp teeth of these monsters, 
as in attacking the pilchards in the fishermen's nets, there 1s no 
hesitancy on the part of the sharks, for the net is bitten through 
and carried off with the pilchards Last Friday morning the 
fishing-boat Wave landed seven of these sharks, and the master 
said, had he desired it, he could have caught a dozen, or 
more 

MATTHIAS DUNN 
Mevagissey, Cornwall, August 16 


Aurora Borealis 


STANDING by the Hampstead Heath flagstaff last Friday 
evening (12th), a few minutes before ten, I witnessed a feeble 
but characteristic display of the Amora Borealis Looking to 
the north-west, and midway between Ursa Major and the 
horizon, was a speck of pale bluish-green luminousness While 
wondering as to the cause, a flickering shaft of crimson-tinted 
light shot upward ın the direction of the ** Pointers” This was 
followed by other streamers and ‘‘ glows,” sometimes white, 
sometimes slightly coloured Occasionally patches of hazy hght 
would be formed, through which the Stars could be seen, and 
once a number of lmrizontal bands or waves passed upward from 
the horizon in quick succession, travelling almost to the star G 
in Ursa Mayor before they faded away At 10 20pm, when I 
left the spof, the streamers had apparently ceased, but the sky 
was still luminous Throughout the display was very faint and 
the cqlours very weak—mere tints . 

A BUTCHER 
is gee * 
. 
ON Siriday evening, August 12th, between the hours of nme 
eand ten p m ythere was visible here se magnificent display of 
the aurora borealis The streamers were very bright at times, 
and those 8n each extreme were more or less*reddish T think 
it worth rgcording becaus®of the unuswal time of year for sush 
adifplay Ie was doubtless seen over a wide rêgion, end the 
telegraph system may have &ad Some experience of edth 
,eurrents : ° 


* 
EDMUND MCCLURE 
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. Mundesley, Norfolk, August 1 
e. ° ë 
e. 
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AN actiyg aurora®of great brillyancy wagvisible here on Friday 
night from nine till ten pm The @vholt real of the sky from 


noith-west fo gorth-easand from horizon to zenith®was falled wRh 


NO. e1190, VOL? 46]. 


| 
| 
University Museum, Oxford, August 2 
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the hght suffcing for reading moderately lage type The 
Streamers and radi were projected from the upper edge of an 
arch of daik-coloured vapours resting on the norghern horizon 
The sky space occupied by the points of the streamers covered 
the constellation Ursa Major on the wesg, Cassiopea on thefeast, 
and the intermediate region Among the brilliant sheaf of white 
streamers an occasional dark-coloused ray shot upwards from 
the generating arch. 

4 Luoyp Bozwarp 
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Worcester, August 13 





Aurora Australis. 


A FRIEND (Mr Hamilton S Dove) who has resided for 
several years in Tasmania havitg sent me a full account 
of an unusually splendid aurora recently observed by him, 
but which met wh little notice even locally, I enclose a 
condensed description of it, thinking 1t worthy of record in your 
columns In previous occurrences of Southern Aurora he had 
observed '*only a greemsh yellow light, and was very much 
surpused at the grand fiery-red cloud-hke patches, which 
formed so striking a feature in this phenomenon ” 

WiLIIAM SVHITE 

The Ruskin Museum, Sheffield s 


** On the night of Wednesday, May 18th, 1892, a grand dis- 
play of aurora was witnessed by us in the Calder district, near 
the township of Wynyard, Table Cape, North-west Tasmania 
The sun had set at about ten minutes to five, and the eight was 
veryclear and cold—no clouds weie to be seen—with a heen frosty 
wind blowing from the south-west. Shortly after seven o'clock 
a bright light was visible above the southern horizon, somewhat 
similar to the light preceding sunrise Then two broad zones of 
greenish light appeared, extending from the south-east to the 


south-west, ın the form of a depressed arch, one zone being * 


a short distance above the other, like the bands of a rainbow 
At times par® of these bands faded, whilst other paits became 
brighter Presently some patches of % dafk-red colou, as of 
illuminated sunset clouds, began to appear above the zones ‘of 
greenish light, spreading along, but with iteivals between, 
the whole expanse of the zones—one specially large and deep 
red patch beg conspicuous im the extreme south-west These 
patches glowed and faded alternately in the same manne: as the 
zones of greenish light 

‘¢ After continuing for the space of about half an hour the 
coloured lights gradually faded, leaving the strong whitish light 
which appeared at first ‘Bowards nine o'clock, however, @ 
further manifestation occurred, beginning with a brilliant red 
light in the south east, and extending from the horfon to a 
considerable distance upward, resembling the glow from a huge 
fire This also paled and brightened, till presently the two 
broad zones of greenish light®again appeared, this time, how- 
ever, confined chiefly to the south and south-east heavens, very 
httle reaching south-west After this 1eappearance of the zones 
some broad white stripes commenced to radiate from the horizon, 
crossing the zorfes more than half the way upwards to the 
zemth The stripes began to Appear n@ar the redelowein the 
south-east, and several others occurred south-east by south, only 
two rather faint ones being to the west of south 

** Almost directly one of the whate stripes appeared one of the 
red clud-like patches came to the east of it, and gradually 
extended towards it, so that the sky above tlee zones of greenish- 
yeKow light was Sventuafly covered with red glowing patches 
and pale vertical stripes, which similarly paled and brightened 

**''hegater appearance§ like the first, lasted for about half 
an kour and then disappeared, the moon rising soon afterwards, 

“H S Dove 


* «G W Easton” 





. 
Units Discussion at British Association 


. 
Refgexive t$ the preliminary memorandum printed in your 
issue of August 4th, page 334, I wish to corfecta slip in the 
statement about the fajl between two surfaces joined by À 
“weber ” P ought to have added, ‘if then area 1s one square 
ceatimetré” Ealfrgement of the area t$ a metre would 
diminish the pul to 40 tons Also I may observe that at the 
meeting I did not, pressall the proposed 1esolutions, but with- 
drew Nos 4, 5, 6, and 8. « 
z OLIVER J* LODGE 
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THE VARLEY TESTIMONIAL. 


‘AN important Commtttee, containnty among others, 

Lord Kelvin, Prof Ayrton, Prof G Forbes, Dr 
Gladstone, Prof D E Hughes, Dy J Hopkinson, Prof 
Kermedy, Prof O Lodge, Prof J Perry, Messrs W H 
Preece, A Sienfens, A Stroh, J W Swah, and Prof S 
Thompson, has been formed, to give effect to the feeling 
amongst some of the older members *of the electrical 
profession that the fife-long labours ın electrical research 
of Mr S A Varley should be recognised by some sub- 
stantial testimenial befitting his reputation as a scientific 
investigator , 9 

A brief sketch of Mr. Varley’s career will serve to show 
what signal services he*has rendered to the cause of 
electrical science and the honour his discoveries have 
conferred upon this country " 

Mr Samuel Alfred Varley was born in London in 1832, 
and was the third son of the late Mr Cornelius Varley, 
an active man ofscience and an artist. In 1858, when the 
Atlantic cable was being constructed, he wrote a paper, 
read before the Institute of Civil Engineers, “On the 
El€ctrical Qualifications requisite in Long Submarine 
Cables,” and was shortly afterwards elected an Associate 
Member of that Institution. 

In the paper referred to above, Mr Varley opposed the 
views of the electiical advisers of the company Fara- 
day, wfo had publicly supported their opinions, endorsed 
Mr Varley's ideas immediately after receiving a copy of 
his paper Mr Varley followed this up by reading a 
second one before the Society of Arts in 1859, “ On the 
Practical Bearing of the Theory of Electricity to Long Sub- 
marine Telegraphy " In this paper he suggested, among 
other things, the use of artificial hnes, which have since 
proved of such value gn connection with dufflex working 
In 1866 Mr Varley discovered for himself the re-action 
or self-exciting principle, and at that early date constructed 
his first machine of the pure dynamo type, which 1s now 
inthe Museum at South Kensington His dynamo of 
1866 was exhibited at the Inventions Exhibition of 1885, 
and forthis he was awarded a gold medal 

The controversy which subsequently arose on this ın- 
vention may be held to have been fitly summed up by 
the late Robert Sabine, CE (on-m-law of Sir Charles 
Wheatstone), in the following words —“ Professor Wheat- 
stone s$ys he was the first to complete and try the re- 
action machine Mr S A Varley was the first to put the 
machine officially on record 1n, & provisional specification, 
dated December 24, 1866, which was, therefore, not pub- 
lished until July, 1867 Dr Werner Siemens was «he 
first to call public attention to the machine ın a paper 
read before the Berlin Aeademy on the 17th January, 
1867 (Seg Engznecring, Nevember, 1877) 

In 1866 he introduced needle-telegraph coils, in which 
soft-iron magnetically-induced needles were sübstituted 
for tempered steel needles These induced and conse- 
quently undemagnetisable needles entirely supefseded 
the old form 1nti$duced by Wheatstone end Cooke, and 
were largely adopted by the Postal Department In fhe 
same'year (1866) he designed a system of “electric train 
inter-communication ° 

In the year 1875 Mr Varley became assist&nt- 
‘manager of the works*of tke late Buitish, Telegraph 
Manufactory, Limited, and as the first Gramme tnachiges 
constructed in England were manufactured by this firm, 
he had ample oppertunities of studying the chagactegstucs 
of both series wound machines and thofe having a se- 
perate armatuie for excitation of the field magnets There 
is scarcely a doubt that Mr Varley's investigations at this 
period led to the inventfon of compound windfng, for in 
1876 he patente@ ae series-shunt or compound-wouhd 
dynamo, and, in three legal suits, the claim that this 


specification first desciibed a system of eompound wind, 


ing has been fully sustained Mr Varley has from time 
. 
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to time contributed papers read at the meetings of the 
British. Association, among which may be mentioned one 
“On the Mode of Action of Lightning 6n Telegraph 
Circuits," wherein he described a lightning bridge de- 
signed by himself, a number of which are now doing duty, 
"although fitted up more than twenty years ago 

But Mr Varley’s magnum opus is the 1mportant,part 
which he took in the invention and perfecting of the 
dynamo, perhaps the most striking. invention of the cen- 
tury, and upon this his fame as a patient, conscientious, 
and earnest scientific investigator of the Faraday school 
wil permanently rest His researches were undertaken 
in the true spirit. of science, and no thought of self-emo- 
lument has ever caused him to deviate from the path which 
he has pursued throughout an eventful, although emi- 
nently simple and blameless hfe, a hfe in which self- 
denial and self-sacrifice Rave had no small share Like 
many men of genius he was far ahead of the times, and 
has lived to see others reap the benefit of his great dis- 
coveries His nervous and retiring disposition has for 
years kept him fro m the busy haunts of men, and to the 
younger generation of electricians he exists only ın name, 
a name, however, that will live as long as the dynamo is 
employed in the service of man 
Subscriptions will be gladly recened by the hon 

treasurer, Mr Stroh, 8 Haverstock Hill 





NOTES 


THE Zictcean fo. August 5 contains an article on Lord 
Rayleigh, which 1s accompanied by a steel portrait 


AT a recent meeting of the Berlin Geographical Society, the 
chairman, Baron von Richthofen, announced that the society 
was about to publish, 1n commemoration of the 400th anniver- 
sary of the discovery of America, a work descriptive of the 
ancient manuscripts and maps in the Italian libraries relating to 
the history of this event The German Emperor has promised 
a contribution of 15,000 marks towards the expense of the under- 
taking, and itis to be edited by Dr. Kretschmer The accom- 
panying atlas will contain thirty-five large maps, of which 
thirty-one are new, and will be published for the first time 


AT the lunch in the Library Hall, St Andrews, on the trth, to 
the party fiom the British Association, Prof McIntosh announced 
that Mf Charles Henry Gatty, of East Grinstead, had pre- 
sented £1,000 for the purpose of establishing a Marine 
Laboratory at St. Andfews, which sum he further increased to 
42,000 before the close of the day The name of Mr Gatty is 
sufficiently familiar to marine zoologists, were 1t only in connec- 
tion with the accomplished lady (Mrs. Alfred Gatty); the favou- 
rite correspondent of Dr George Johnston, of Berwick-on 
Tweed Mr Gatty’s munificent donation will enable St. 
Andrews to have a substantial and comfortable laboratory 1n- 
stead of the weoden building (formerly a fever hospital), which 
has hitherto been used for marine w@rk since the period of the 
Trawling Commission under Lord Dalhousie — 5t. fodrews 
Marine Laboratory 1s the oldest permanent statidh in the coun-* 
try, and, as 1t has pre eminent advantages in regard te varidti and 
vary rich marine fauna and flora, eas$ access to a fing Univer- 
sity Library, “and a Unigersity Museum—e«niqee in cdttain 
departments, a new future 1s opfned tO it through Mr, Gatty's 
handsome gift At the same meeting it was,stated that the, 
Fisheries prize of &20@eiven annually to the best student gf 
Zoology (hitherto from gn anonymous*donor) wasghe giftof ° 
Mr J. Wa Woodall, of Scarforough ^ BetR Mr Gatty and 
Mr Woodall were®resente * 96 e . 


Twrinc the pa% weels the &réather hasbeen fine gentrally over 
thé southein portion of the gs pu bet somewp& unsettled 


*rhe"anticyclomic conditions which prevailed for 
bs e 


[7 Ld 
a diy or two * emg 


u 
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1n the middle of last week gave place on Fiiday, the 12th inst , 


to a south-westerly current, with showery weather, the 1aipfall 
being rather heàvy in the north and west, while the low pressure 
* over the north of Scotland caused rather strong gales aud heavy 
seas on Saturday and Sunday During the early part of the 
present week a depression advanced from the southward, oc- 
casiohing unsettled weather and fogeor must in places, while 
exceptionally heavy rains occurred in parts of Ireland and Scot- 
land, the amount measured at Parsonstown on Monday morning 
being I 24 ınches During the week the maximum temperatures 
have neaily reached 80° ın some parts of England and in the 
east of Scotland For the week ending the 13th mst , tempera- 
ture was below the mean 1n all districts, except the Channel 
Islands, where it just equalled it. The absolute minima, which 
were registered on the 11th, were exceedingly low for the time 
of year, and at many of the more inland stations frost was 
experienced on the grass 
THE fifth annual report of the National Association for the 
Promotion of Technical and Secondary Education has just been 
published, and satisfactory progress isshown During the year 
a bi-monthly journal has been issued under the title of the 
Reco d of Technical and Secondary Education, in which detailed 
accounts of the work done by the County Councils have been 
given from time to tme The Recgrd has to some extent 
reheved the pressure on the space of the report, which is 
shorte: than its predecessors 


THE Ceylon Observer for July 21 has an editorial on ** Marine 
Biological Stations," and while sympathizing with the decision 
of the meeting which was called together a short time ago to 
take steps to establish astation in the island of Jamaica, ventures 
the hope that Ceylon, too, may have its marine biological 
station, and points out how particularly well situated that island 
1s fo. such an undertaking 


WE refer elsewhere to Prof Forel’s report on the present 
extension of the Alpine glacters, to which, whatever the modus 
operandi, the disaster of St Gervais was due A letter in 
Tuesday's Times refers to Mr Douglas Freshfield’s warning 
that there may still be an excess of water ready to discharge 
itself in the neighbourhood of the Aiguille du Gouté, and states 
that the view has received. a remarkable confirmation While 
a party was breakfasting at the Pic. rc P omtue, which overhangs 
the stream that drains the eastern wing of the Gla@ier des 
Boisons, a tremendous noise suddenly brought them all—visitors 
and employés of the chalet—out upone the platform to see the 


violent flood of opaque brown fluid which tore down the bed of 


the stream which had been flowing so quietly before No great 
damage seems to have been done, but certainly the occurrence 
will strengthen the view that careful scientific studies should 
be made so that complete warning may in all cases be given ¢ 


AN address on ‘*Geological Chronology,” which Prof 
Young delivered to the Physical Society of Glasgow University 
m Febgjary last, has been published in pamphlet form by 
eMessrs Carter and Pratt, Glasgow 


A PRELIMINARY draft prospectus of a new physical atlas, 
which Messrs J Bartholpmew and Go, Edinbuigh, have in 
preperatioh, gas reached us The work will be basgd upon 
Berghaus’s ‘‘ Physikalisclfer Atáns," fablished by Justus Perth&s, 
of Gotha, 1889-92, but will, we understand, be*much larger and 
more extensive, ‘and contain a great al gf entirely new and 
original matter — AÁccoading to the present intentions of the 
compilers, the wok will be issued in “five separate sections as 
follows e (1) Ggology ; (^ Oragraphy and giydrography , (3) 
Meteorologg and Magnetism, (4) Botapy and Zoology , (5) 
Ethnography and Geographical Démogtaphy?and when cem- 


> e plete may, be @btained fither in gne complete volfime, ®r 1p, fite 
* smaller volungeg. 


The joint authors will be Mr J G Batholo- 
e . 
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mew and Dr H R Mill, and'the various sections will be 1e- 
vised and edited by, amongst others, Prof Bayley Balfour, 
Dr, A Buchan, Si Archibald Geikee, Prof James Geikie, and, 
Dr john Murray . 

Tue Times of Tuesday states that Lieutenant Bower has dis- 
covered m Chinese Turkestan the remains ofa subterranean city, 
m one of the excavations near which &e found a curious birch- 
bark manuscript, which he took with him back to India for the 
investigation of scholars The manuseripfis described ashaving 
been dug out of the foot of one of the curious old erections just 
outside a subterranean city near Kuchar These erections are 
said to be about 5o feet to 60 feet higtf in shape like a huge 
cottage loaf, built solid with sun dried bricks, with layers of 
beams now crumbling away Dr Hoernle, who undertook the 
examination of the manuscript, thinks that these erections are 
Buddhist stupas, which often contain a chamber enclosing relics 
and other objects. These chambers are generally near the level 
of the ground, and are often excavated by persons in search of 
hidden treasure. There 1s no reason why a birch-bark manu- 
script, thus preserved from the chances of injury, should not last 
for an almost indefinite period, especially if the chambfr 1s Mr- 
tight Dr Hoernle has now communicated to the Asiatic 
Society of Bengal the result of his examination of the manuscript 
It 1s written in Sanscrit of a very aichaic type, not in the Sarada 
character of Cashmere, as was at first surmised, but in thg Gupta 
character, which 1sa much earlier form Separate portions of 
it were written by different scribes and at different dates, and 
the latest portion must, he thinks, be ascribed to a period not 
later than the second half of the fifth century—say 475 A D — 
while the earlier portion must be referred to a date halfa century 
earlier The manuscript 1s therefore the oldest Indian manu- 
script, and one®of the oldest manuscripts, existing in the world. 
The manuscript consists of fifty-five leaves, all of which have 
now been transcribed and the greater part translated by Dr. 
Hoernle, and both will be published m mstalments by the 
Asiatic Society of Bengal 

THE Times India correspondent gives us some important 
intelligence regarding Mr Conway’s exploring party in the 
Hindu-Kush The party has arrived at Askoleya after making 
the first definitely recoidedepassage of the Hispar Pass—the 
longest glacier pass in the world The party left Nagar om 
June 27, spent ten days exploring the vast system of "glaciers 
not marked on any map wlych covers the north slopes of the 
main Hindu-Kush range in that neighbourhood Mr Conway 
ascegded a difficult rock peak “of 17,000 feet, and attempted 
the ascent of the Great Nagar Mountain, but he was driven 
back by a hundred yards of ice fall, that proved to be absolutely 
impassable On July 11, aftew a day'sehalt at Hyspar, Mr. 
Conway started up the great glacier and reached the Bot of 
Nushik in three short marches The next day being cloudy 
he did not go to the top of Nushtk, as he had intended, but 
he sent a party under Mr Rondebush to cross that pass They 
took all the sparetbaggage and conveyed it by the Braldo Valley 
to Askoleya Meanwhile Mr Conway and Mr M’Cormick 
with an eAlpine ‘guide, Yurbuggen, continued three more 
mar@hes up the great Hispar glacier to the pass, which they 
actually crossed on July 18 %%he view from the pass is said to. 
be guperb,*over a vast lake of snow some 300 miles in area, 
quite flat, Surrounded by a ring of giant peaks and with a row 
of Peasy rimng like islands in the midst of it They camped 
just bel@w the pass on the east side and wey overtaken by a 
severe snowstorm They descended two marches down the Biafe 
glacier to the level of grass, whence they sent Zurbuggen to 
Askoleya, which fe reached in one long glay’s march Mr 
Conway spent sex days on the way, chiefly occupied in survey- 
ing, which the comtinued bad weather rendered difficult The 
ii hole party re united at Askoleya on July 26 The length off 

e 
. "T 


AvcusT 18, 1892] 


. NATURE . 371 





ror cg NESTE 
ð 


the pass from the foot of the Hispar Pas®to the foot of the 
Biafo glaciereis about ninety miles The mercury on the pass 
stood at 15 851n Noeort suffered percelmibly from the rare- 
faction of tif air 


TYE latest news om Etna ıs tha? Monte Gemmellaro has 
broken out afreshy and the gieat lava current that has been flow- 
ang from it has now beef divided into two arms, both of which 
are rapidly advancing in the direction of Gerra Pizzuto and 
Pedova, gompletely venae en route the lavas of 1886 The 
deluges of molten rock that have been emitted during the last 
month have de®royed@one of the finest and most fertile districts 
m Sicily . . 


Pror Foret has recently prepared a table (4rch. de 
Se July 15) showing the behaviour of the small lake at the 
Great St Bernard in regard to cold smof 1817 This lake 1s 
at a height of about 8000 feet, 1s about 24 acres in surface, and 
of small depth It appears the mean duration of the frozen 
state 1s about 268 days, for nearly two-thirds of the year the 
lake 1s imprisoned ** under a carapace of ice and snow” This 
jugtifies enly too well the remark of the monk, ** Nine months 
of winter and three months of bad weather" Between the 
earhest date of freezing (September 30) and the latest (Novem- 
ber 6) are 36 days, the mean date being October 20 The 
earhest date of thawing 1s June 12, and the latest September 
15, difference 95 days (the mean date being July 13) By 
grouping the dates in a series of decades (approximately) Prof 
Forel finds maxima of duration of the frozen state 1n 1840-49 
and in 1880-91, and a minimum 1n 1860-69 This corresponds 
fairly, he pomts out, with the phases of Bruckner's cycle, 
according to which a maximum of cold occurred about 1850, a 
maximum of heat about 1860, and a maximum of cold about 
1880 . œ 


By the election of the present holder—Mr A A Kanthack 
-~to the Medical Tutorship of the Liverpool University College 
Medical School, the John Lucas Walker §tudentship in 
Pathology at Cambridge will shortly become vacant The 
studentship is of the annual value of £250, and 1s tenable for 
three years Candidates should send in their applications and 
festimonials by October 25, to Prog Roy, F R S , New Museum, 
Cambridge 


We fearn from the British Medical ou: nat that the Library 
of the British Medical Associatign has been presented with a 
valuable gift of a sertes of impertant works, bearing chiefly on 
hygiene and public medicine, from the library of the latg Dr 
Alfred Carpenter The books number upwards of 250 volumes, 
and are the gift of Mrs Carpgnter b 


Aw int@esting acfount of & visit by Mr E Satow to the 
rums of Sukkhothai and Sawankhalók, Siam, appears in the 
Journal of the Society of Arts, for August 12 


A NEW edition—the sixth—of '* The Electric Light pOpularly | 


explained,” by A9 Bromley Holes, fias juste been brought, out 
by Messrs Bemrose and Sons, Limited e ë 


** PAPERS and Proceedings of the’Royal Sdciety ofeTasmania 
for 1891” has just reached us, and we learn from the repor&that 
during the year six meetutgs wese held and thirteen papers were 
read, the income amounted to £393, and the exBendyuye to 
4235 IS Id 

. 

A CATALOGUE of Standard Englsh and Foreign Rooks on 
Chemistry and the Allied Sciences has just been issued by Mr 
W F Clay, Edinburgh x ) . 

THE Annual Report of the Superintendefit,»Mr P H Hert, 
on the Royal Botanic Gardens, Trinidad, fore1891, has lately 
been published, and much good work seems to have been 

© . 


accomplished during the year . , 
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Wr have received from the Austrahan Museum, Sydney, 
Parts I (Cephalopoda) and II (Pteropoda) of the CataloSue of 
the Marine Shells of Australia and Tasmania, which Mr John 
Brazier is compiling * 


A PAMPHLET on '' The Dairy and its Equipment, with Prac- 
tical Management of Milk and Cream," which has been written 
by Dr H J Webb (theePrmeipal of the Aspatria Agricuftural 
College) in conjunction with. Mrs Edward Moul, and recently 
issued, is full of information likely to be of use to those engaged 
in dau y-work. 


IN the American Naturalist for August, Dr S Lockwood 
gives a geological reason ‘‘ Why the Mocking Birds Left New 
Jersey,” and the report of Prof Osborn’s lectures on ‘‘ Heredity 
and the Germ-Cells " 1s continued 


Naturae Novitates for Jaly has reached us from the pub- 
hshers, R Friedlander & Sohn, Berlin 


THREE new volumes have been added to the excellent series 
entitled ‘Encyclopédie Scientifique des Aide-Mémoire” 
(Gauthier-Villars)—‘‘ Notions de Chimie Agricole,” by J 
Schlesing, Fils, ‘‘Les Divers Types de Moteurs à Vapeur," 
by E Sauvage, ‘La Bière,” by L Lindet 


THE additions to the Zoological Society’s Gardens during the 
past week include a Ma@aque Monkey (Jacacus cynomolgus) 
from India, presented by Mr H D Bowditch , a Puma (Feds 
concolor), a Tayra {Galictis barbara) from Brazil, presented by 
Mr J E Wolfe , three Martmeta Tinamous ( Colodromus elegans) 
from Bahia Blanca, Argentina, presented by Mr F W Horn, 
a Slender-billed Cockatoo (Zzemeetes tenut ostris) from Australia, 
presented by Dr J G Victor Sapp, a Cahformian Sea Lion 
{Otarra stellerz) from the North Pacific, an Indian Chevrotain 
(Tragulus meminna, 9) from India, deposited, an Indian 
Oriole (Orzolus Eundoo), two —— Himalayan Tree Pies (Den- 
dh oculta kemalayenses) from India, five Black-necked Tanagers 
(Zuphonia migi colls), six Thick-billed Tanagers (Zzpxonza 
lani: osti15), a Violet Tanager (Euphonta violacea), a Greenish 
Tanager (Euphonia chlerotica), a Lead-coloured Tanager 
(Aypophea chalybea) from Brazil, purchased , a Magellanic Goose 
(Bersucla magellamca) bred in Holland, six Himalayan 
Tiee Pies (Dendrocitta h:malayensts) from India, received in 
exchange 

. 





OUR ASTRONOMICAL COLUMN 


THE PERsEIDS —Mr Denning, in the August number of 
The Obsercatory, remaiks, with reference to the radiant point of 
the Perseids, that **the agreement of fbservation and theory is 
not perfect, especially as regards the shower at its farlier stages 
and at its termination, when the displacement appears to be 
s@mewhat greater than theory requires " From obsexvations 
made on August 16, 1877 the radiant he deduced was 60° + 
59°, the theowetical position, according to Dr Kleiber, being 
54° + 59° In 1886, on the same dete, from the path of a very 
bight Perseid, Mr Denmng obtained a radiant point ef 53° + 
59°, a value closely approachigg the theoretical one As Mra 
Denning has reason to believe that the Perseids will contjnue to 
fall until the 22n8 of this month, and as the suspétted radiant 
for this date 1s about 477° + 563° our readers wyll have an 
opportenity df either verifying this position, or eobtainin one 

re accurate 9 e >œ 

THE observations ef the August peteors seem to have been 
sadly interfered with by the feather So far we have received" 
no communication esp ing them * 


“ HIMMEL UND ERRE "e The Angust number 8f Hemel 
und Ee contains much that will be readewfth interest Herr 
J Plassmann conftibutes an artfcle, evlgch will e confinffed in 
the next issue, op vasable ang new star, uf whichgafter refer- 
rife to the pecultar feafuresfof the late nova, he éuscusses the 
Hf cumes of many well-known vanailes 
the note on the great February 
e - d 
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showing the movement in the line of sight of the F line caused 
by thé presence a protuberance in the region of the spot 
“The Length pf our Earth days,” ‘A Lost Comet," and 
** Paris Scientific Wndertakings ” are titles of other communi- 
cations, the last of which is a brief general survey of recent 
additions to our knowledge about the construction and move- 
ment of the visible untverse 


ASTRONOMY AT THE COLUMBIAN eEXPOSITION —Arrange- 
ments are about to be made for organizing a series of congresses 
or conventions to be held next year during the progress of the 
World's Exposition The preliminary address of the General 
Committee on Mathematics and Astionomy points out that such 
a congress should take advantage of the presence of the leading 
scholars of the world for the mutual interchange of ideas by 
presenting and considering investigations in special lines of 
research, 

The sections dealing with Astronomy and Astro-Physics are 
eight 1n number and are as follows e— 


Asti onomy 


a History of Astronomy 

ò Astronomical Instruments 

¢ Methods of Observation 

@ Physical Astronomy 

€ Observatory Buildings 
Astio-Physws 

Spectrum Analys.s 

ó Astionomical Photggraphy 

¢ Stellar Photometry 


The address further states that advice and suggestions with 
regard to the general conduct of the convention are earnestly 
invited, while special stress 1s laid on the scientific questions 
fo. future discussion The Chairmen of the Special Com- 
mittees of the several subjects under the charge of the General 
Committee aie as follows — 

Pure Mathematics —Piof E H Moore, Chicago University. 

Astionomy —Prof G W Hough, Dearborn Observatory, 
Noith-western University, Evanston 

Astı 0-Physics —Prof George E Hale, Kenwood Astro 
Physical Observatory, Chicago 

Among the names in the partial lists of the Advisory Councils 
on these two subjects we notice those of Prof A Cayley and 
Prof J J Sylvester for mathematics, and S Copeland (Astio- 
nomer Royal for Scotland), Prof R S Ball, Prof Gill, Mr 
Norman Lockye:, the karl of Rosse, Prof lavemg, Prof 
Dewar, and Dr Huggins 


Lunar EcLIPSE, May 11, 1892 — With reference to the 
lunar eclipse that occured last May, Astronomische Nachrich- 
tex No 3106 contains a series of accounts, which inclade the 
times of immeision and emersion of the objects on the moon’s 
surface, gathered from the following observatories —Bonn, 
Heidelberg, Breslau, Christiania, Prag, Kiel, and Kalocsa 


NUMERATION OF ASTEROIDS —-The Astronomical Journal 
No 271 contains the announcement that an arrangement had 
been agreed upon by which the numeration of asteroids will in 
future be put on a sound basis For the present Prof Kiueger 
wal assign to these bodies the notation 1892 A, B, C ın the 
order en which then announcement is sent to the Telegraphisthe 
Central-Stelle, Prof Tietzen, Director of the Rechen Institute 
in Berlin, in the meantime undertaking their defir&te numeration 
This arrangement will b@ found to avoid all such confusion as 
has bedt experienced with regard to those asteroids about which 
*sufficient inforgiation 1s not available *fer their orbital deter- 
minatgons , Although they will not now receive their numbers, 
they can easily be recognized by their lettefing in the annual 
senes o LI . . 
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the recent advancesmade in that branch of geology in which he 
has himself been most immediately interested — 1t ys not my ın- 

tention upon the peesent occasion, to, depart from this time-, 
honoured custom , forit has both the merit of simplicity and 
the advantage of utility to 1ecommendit In this way each 

branch of our science, as it becomes in turn represented, wot 

only submits tothe workers ın other departments a report df its 

own progress, but presents by implication a broad sketch of the 
entire geological landscape, seen through the coloured glasses, 

it may be, of div&ional prejudice, but at any rate instructive 

and corrective to the workers in other departments, as being 
taken from what 1s to them a novel and an unfamiliar point of 
view é e 

Now every tyro in geology 1s well awase of the fact that the 
very backbone of geological science 1s consutuftd by what 1s 
known as stiatigraphical geology, owthe study of the geological 
formations These formations, stratified and unstratified, build 
up all that part of tke visible earth crust which 1s accessible to 
the investigator Their outcropping edges constitute the visible- 
exterior of our globe, the surface of which forms the physical 
geography of the present day, and their internal characters and 
inter telationships afford us our only clues to the physical 
geographies of bygone ages Within them lies enshiined all 
that we may ever hope to discover of the history and the de- 
velopment of the habitable world of the past © s 

These formations aie to the stratigraphical geologist what 
species are to the biologist, or what the heavenly bodies are to 
the astionome: It was the discovery uf these formations which 
first elevated geology to the rank of a science In the working 
out of their characters, their relationships, their develapment, 
and their origin, geology finds its means, its aims, and its justifi- 
cation Whatever fiesh material our science may yield to man’s 
full conception of nature, organic and inorganic, must of 
necessity be giouped around these special and peculiar objects 
of its contemplation 

When the great Werner first taught that our earth-crust was 
made up of superimposed rock-sheets or formations ananged in 
determinable ©rder, the value of his conclusions from an 
economic point of view soon led to their®enth@stastic and careful 
study , and his crude theory of their successive precipitation 
from a universal chaotic ocean disarmed the suspicions of the 
many until the facts themselves had gained such a wide accept- 
ance that degial was no longer possible But when the 
greater Hutton asserted that each of these rock formations 
was in reality nothing more nor less than the recemented 
ruins of an earlier world, the prejudices of mankind at large 
were loosed at a single stroke Like Galileo's assertion of 
the movement of the globe, ¢this demanded such an apparently 
undignified and improbable mode of creation that there 1s no 
wonder that, even down to the present day, there sftll exist 
some to whom this 1s a had saying, to be taken, if taken at all, 
1n homceopathic doses and wath undisguised reluctance 

Hutton, as regards his phifosophy, was, as we know, far in 
adyqnce of his time With all the boldness of conviction he 
unflinchingly followed out these ideas to their legitimate results 
He claimed that as the stratified formations were composed of 
similar materials *-sands, clays, Émestones, and muds—to those 
now being laid down in the seaS around Sur presenteoases, they 
must, like,them, have been the products of ordinary natural 
agencies—of rain, rivers, and sea waters, internal heat and external, 
cold—acting precisely as they actenow And fuither as these 
formatfons he one below the other, 1n apparently endless down- 
ward succession, and all are farmed more omless of these frag- 
mentary materiall, so th® present order of natural phenomena 
must have exisfd for untold ages Indeed, to the commence- 
ment of this order he fraffhly admits, ‘I see no trace of a be- 
ginying or sign of an end ” 

The history of the slow acceptance of Hutton’s doctrines, 
even among &eologists, 1s, of cOurse, perfectly familiar to us all *' 
Wolliam Smith reduced the disputed formations to ordei, and 
showed that not only was each composed of the ruins of a 
vatmuseegd land, but that each contained 1n &s fossils the proof 
that it was deposited in a vanished sea mhabjted by special life 
creation Cuvier followed, and placed ıt beyond question that 
the fossilized relics of these departed beings were such as made 
1t absolutgly unquestionable that these creatures might well have 
inhabited the edith at the present day, Ieyell completed the 
cycle by demongtrating stage by stage the efficiency of present 
natural agencies te do dil the work required for the degradation 
*ind rebuilding of the formafions Since his day the students of 
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* stratigraphical geology have universally ackrwledged that in 
the study of present geographical causes lies the key to the 
geological formations and the inorganic woil4,of the past 

In this waj the road was paved for Darwin and the doctrine 
of descent he aid which had been so ungrudgingly afforded 
by bhology to geology was repaid by onesof the noblest presents 
ever fhade by one science to another For the pm poses of 
geology, the sciente of bylogy had practically completed a 
double demonstration first, that the extinct life discernible in 
the geological formations was linked inseparably with the o1ganic 
life of the resent , and second, that every fossil recognuzed by 
the geologist was the relic of a creature that might well have 
existed upon the qirface gf the earth at the present time Geology 
repaid its obligation éo biology by the still greater twofold 
demonstration ® fist, that inthe economy of nature the most in- 
significant causes are compegent to the grandest effects, 1f only 
a sufficiency of tme be gianted them , and, second, that in the 
geological formations we have the evidences of the actual 
oes of those mighty eons in which such work might be 

one 

The doctrine of organic evolution would always have re- 
mained a metaphysical dream had geology not given the ume 
in which the evolution could be accomplished The ability of 
present causes to biing about slow and cumulative changes in 
the Speci& is, to all mtents and purposes, a biological applica- 
tion of Hutton’s ideas with respect to the original geological 
formations Dawin was a biological evolutionist, because he 
was first an uniformitarian geologist Biology ıs pre-eminent 
to-day among the natural sciences, because its younger sister, 
Geologyegave ıt the means 

But the inevitable consequence of the work of Darwin and 
his colleagues was that the centre of giavity, so to speak, of 
popular regaid and public controversy was suddenly shifted from 
stratigraphical geology to biology — Since that day stuatigraphi- 
cal geology, to its gieat comfort and advantage, has gone quietly 
on its way unchallenged, and all its more recent results have, at 
least by the majority of the wonder-loving public, been practi- 
cally ignored © 

Indeed, to the dütsidÉ observer it would seem as if strati- 
graphical geology foi the last thirty years had been practically 
at a standsull The sta:tling discoveries and speculations of the 
brilhant stratigraphists of the end of che last century and first 
half of the present forced the geology of their dayeinto the very 
front rank of the natural sciences, and made it perhaps the most 
conspicuous of them all in the eyes of the world at Jaige Since 
that time, however, their successors have been mainly occupied 
in completing the work of the gieat pioneers The stati- 
geaphical geologists themselves hæve been almost wholly occu- 
pied in laying down upon our maps the superficial outlines of 
the great® formations, and working out their inter-relationships 
and subdivisions At the present day the young stiatigraphical 
student soon learns that all the lenits of om great formations 
have been laid down w.th accuragf and clearness, and finds but 
little to add to the accepted nomenclature of the time 

Our paleontologists also have equally busied themselves in 
working out the rich store of the organic remains of the geo- 
logical formations, and the youfhful mvestigatd: soon discovers 
that almost @e1y fossil Åe 1s able %o detect in the field has aheady 
been named, figured, and described, and its plage in the 
geological record moie or less accurately fixed 

In France, in Germany, ineNorway, Sweden and elsewhere, 
in Canada and 1n the United States, work as thorough fnd as 
satisfactory has bed accomplished, and the gel development 
of the great stratified formations and their fossils laid down wth 
detail and cleainess ? $ 

Many an unfledged, but aspning *geologisf, alive go these 
facts, and contiasting the well mapped ground of the pregent 
time with the virgin lands, of the days of the great pioneers, 
finds it hard to stifle a feeling of Keen regiet that thtrg are now- 
adays no new geological worlds to conquer, no new gysteMs¢to 
discover and name, and no strange and unexpected faunas to 
unearth and bring forth to the astomshed light ofeday e The 
youth of stratigiaghical geology, with all its wonder an@ fresh- 
ngss, seems to have departed, and all that remains 1s to accept, 
to commemorate, and to round off the Yloitous victories $f the 
dead heroes of our science e 7 e 

But to the patient st»atigraphical veteran, wHo has kept lis 
eyes open to discoveries new and old, this lullein the war of 
geological controversy presents itself rather ase grateful breath- 
ing time, the more grateful as he Sees looming wapidly up in® 
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front the vague outlines of those oncoming prgblems which it 
will be the duty and the joy of the rising race of young geologists 
to grapple with and to conquer, as their fathers met and 
vanquished the problems of the past He knows perfectly well 
that Geology ıs yet ın her merest youth, and that to justify even 
her very existence there can be no rest until the whole earth- 
rust and all its phenomena, past, present, and to cume, have 
been sub,ected to the domgin of human thought and compre- 
hension There can be no more finality ın Geology than ın any 
othe: science , the discovery of to day 1s merely the stepping- 
stone to the discovery of to-morrow, the living theory of to- 
mortow 1s nourished by the 1elics of its parent theory of to-day 

Now if we ask what are these formations which constitute the 
objects of study of the stratigraphical geologist, I am afraid that, 
as yn the case of the species of the biologist, no tw® authorities 
would agree :n framing precisely the same definition The 
original use of the term fos matzon was of necessity lithological, 
and even now the name 1s mgst naturally applied to any great 
sheet of rock which forms a component member of the earth- 
crust, whether the term be used specifically for a thin 
homogeneous sheet of rock uke the Stonesfield slate, ranging 
over a few square miles , 01 generically, for a compound sheet 
of rock, like the Old Red Sandstone, many thousands of feet m 
thickness, but whose collective lithological characteristics give 
it an individuality recognizable over the breadth of an entire 
continent 

When Werner originally discovered that the “ formations ” of 
Saxony followed each other ın a certain recognizable onder, a 
second characteristic of a gormation became superposed upon 
the original lithological conception—namely, that of determinate 
"relatye position” And when Wham Smith proved that 
each of the formations of the English Midlands was distinguished. 
by an assemblage of oiganic remains peculiar to itself, there 
became added yet a third eriterion—that of the possession of 
** chaiacterisfic fossils ” 

But these late: superposed conceptions of time-succession 
and life-type are fai better expressed by dividing the geological 
formations nto zoological zezes, on the one hand, and grouping 
them togethe, on the othe: hand, into chronological systems 
Fou in the experience of every geologist he finds his mind m- 
stinctively harking back to the bare lithological application of 
the word ‘‘ formation," and I do not see that any real advantage 
1s gamed by departing from the primitive use of the teim 

A zone, which may be iegarded as the uz: of palaonto- 
logical succession, 1s marked by the presence of a special fossil, 
and may include one or many subordinate formations A. 
system, which 1s, broadly spealing, the 272:4 of geological suc- 
cesson, includes many * zones,” and often, but not always, 
many “formations” A for matzon, whicn 1s the uxt of geo- 
logical stratrgi aphy, 1s a rock sheet composed of many strata 
possessutg common lithological characters The formation may 
be simple, like the Chalk, or compound, like the New Red Sand- 
«tone, but, simple o: compound, local or regional, it must 
be always 1ecognizable, geographically and geologically, as a 
lithological individual ° 

As regards the natural gıoupmg of these lithological indi- 
viduals as such, fair progress has been måde of late fears, and 
our infoimation is growing apace We know that there are at 
any rate three main groups Ist The stratified formations dug 
to fhe action of moving Wate: above the eaith-crust, 2nd, The 
igneous formations which are derived from below the eaith-crust , 
3rd The metamorphic formations which have undergone change 
within the earth-crust itself We knoœv also that of these three 
the only group which has hitherto proved itself availe@le for 
the purpose of reading «he pagt history of the globe is that of 
the stiatified formations : 

Studying these stratified formations therefore in grefter détail, 
we find tnat they fall naturally in theft turn into two sets—viz , 
a mechamical sêt of pebble beds, sandstones and clays formel of 
rock fragments washed off the 4&ind mto the waters, and an 
organic set of hofestores, chalk, &c , formed of the shells and 
exuvize of marine Y e Y: e E e 

But when we attempt further division of these ‘two sets ou» 
classification soon begins & lose its definfteness — Waginfer that 
some formations, such as the Otd Red and the &'riassic, were the 
comparatively rapi deposits ofelakes gnd inlagd seas, ethat 
others, like the Coal Measures, ¿London Clays &c , wore the less 


rapxi deposits offlagoofs, rWer valleys? deltas, and “the like ,. 
thet othegs, li our finely lamunated shales and, @mys of the 


Silufifin ana Jurassic, were the Slower deposits of thé broader . 
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seas, and finally, that others, like ow: Chalk and Greensand, 


were possibly the extremely slow deposits of the more oceanic 
deeps . 

Nevertheless, After looking at the formations collectively, there 
remains no doubt whatever in the mind of the geologist that 
their mechanical members are the results of the aqueous degrada 
tion of vanished lands, and that their organic members are the 
acoumulated relics of the stony sections of what once were 
living beings Neither 1s there any possibility of escape from 
the conclusion that they have all been deposited by water ın the 
superficial hollows of the sea-bottoms and ocean floors of the 
earth-crust of their time 

In the life of every individual stratified formation of the 
mechanical type we can always distinguish three stages first, 
the stage of Eom and transportation, in which the rock frag- 
ments were worn off the rocks of the higher ground and washed 
down by ram and rivers to the sea , second, a stage of deposition 
and consohdation below the surface of the quiet waters, and 
third, a final stage in which the completed rock-formation was 
bent and upheaved, ın part at least, into solid land In the 
formations of the organic type three coriesponding stages are 
equally discernible first, the period of mineral secretion by 
organized beings , second, the period of deposition and consoli- 
dation , and third, the final period of local elevation in mass 
But one and all, mechanical and organic alike, they bear in their 
composition, m their arrangement, and in then fossils, abundant 
and irresistible evidences that they weze the products, and that 
now they are the memorials of the physical geography of their 
time . 

Guided by the principles of Hutton and Lyell, geologists 
have worked out with great care and completeness 
the effects of those agencies which rule in the first of 
these three life-stages in the history of a mechanical formation 
No present geological processes are better known to the young 
geologist than those of denudation, erosion, and transportation, 
so familiar to us in the eloquent works of om President 
They form together the subject-matter of that most wonderful 
‘fascinating chapter m geology, which from its modest opening 
among the quiet Norfolk sandhills sweeps upwards and onwards 
without a break to its magnificent close on the brink of the 
gorge of the Colorado Bat our knowledge of the detailed 
‘processes of deposition and consolidation which rule in the 
second stage ıs still exceedingly imperfect, although a flood of 
light has been thrown upon the subject by the brilliant results 
of the Challenger expedition And we are compelled to admit 
‘that our knowledge of the operations of those agencies which 
rule in the processes of upheaval and depression 1s as yet almost 
ml, and what little we have already learnt of the effects of 
those agencies 1s the prey of hosts of conflicting theories that 
merely serve to annoy and bewrlder the working student of the 
Science * 

But not one of the formative trad of detrition, deposition, 
and elevation can exist without the,others No detution is 
possible without the previous upheaval of the rock-sheet, from 
which material cah be removed , no deposition 1s possible with- 
out the previous deprgssion of the rock-sheet, which forms the 
basin in which the fragmentary material can be laid down 

Our knowledge, therefore, of the origin and meaning of any 
geological formation whatever, can at most be only fragmentary 
untibthis third chapter in the life-history of the geological *for- 
mation has been attacked 1n earnest 

Now all the rich store of knowledge that we possess respecting 
the first stage ın the 1fe of a geological formation has been 
denvft from a comparison of certain phenomena which the 
stratigraphicel geologist findsezn the*eock formations of the 
paste with correspondent phenomena which the physical geo 
grapher discovers on the surface of the e&th of the present 
And alb that we know of the sec&nd stage again has béen 
obfained in @recssely the same way e Surely analogy an common 
sense both teach us tha? all vfhich 15 likely to. be of permanent 
"value to us as regards thesfinal stage of dlevatfon and depression 
must first bg sSught for in the sahne dyect n 

* Within the last twegty years or so fhany interesting and vital 
discovers have been made in thestratigraphy of the rock 
formations, whRbe bear largely” upon this obscure ehapter of 
elefitibn andadepressigne Afd I propose @n this occasion that 
we try tqeummarfte afew of these new gacts, and then, reading 
them in cqnjunction with what wé'actifslly know of the physical 
geography qf the present day, try to ascertain Row sech mutual 


agreemént as we can discover rfay serve to aid the stratigraphic |° 


NO 1190, vot, 46] ELS M 


geologist m his ifterpretation. of the true meaning of the geo- 
logical foimations themselves We may not hepe for many 
years to come to meĝd the whole of thgs geological chapter, but 
we may perhaps modestly essay an interpretation ef one or two 
of the opening paragraphs 

In the physical geogrtphy of the presegt day we find tg ex- 
terior of our tgrraqueous globe divided between the two ele- 
ments land and water We know that the solid geological 
formations exist everywhere beneath the visible surface of the 
lands, but of their existence under the present ocean floor we 
have as yet no absolute certainty We know both the«orm of the 
surface and the composition of the outer layers of the continental 
parts of the lithosphere, we only know ss yet ewen ın outline the 
form of the surface of its oceanic portion€ The surface of each 
of our great continental masses of land resembles that of a long 
and broad arch-like form, of which ve see the simplest type in the 
New World The surface of the North American arch 1s sagged 
downwards in the @niddle into a central depression which lies 
between two long maiginal plateaux, and these plateaux are 
finally crowned by the wrinkled ciests which form its modern 
mountain systems The surface of each of our ocean floors 
exactly resembles that of a continent turned upside down 
Taking the Atlantic as our simplest type, we may say 
that the surface of an ocean basin resembles ghat of a 
mighty trough o1 synclme, buckled up more or less centfally 
nto a medial ridge, which 1s bounded by two long and 
deep maigmal hollows, in the cores of which still deeper 
grooves sink to the profoundest depths This complementary 
relationship descends even to the minor featues of the two 
Where the great continental sag sinks below the ocean4evel, we 
have our gulfs and our Mediterraneans, seen in our type conti- 
nent as the Mexican Gulf and Hudson Bay Where the central 
oceanic buckle attains the water-hme, we have our oceanic 
islands, seen in our type ocean as St Helena and the Azores 
Although these apparent crust-waves are neither equal in size 
nor symmetrical an form, this complementary relationship be- 
tween them is always discernible The broad Pacific depres- 
sion seems tó'answer to the broad elevgtion of the Old World— 
the narrow tiough of the Atlantic to the nairow continent, of 
America 

Every primary wave of the eaith’s surface is broken up into 
minor waves, in each of which the ridge and its complementary 
trough are always recognizable The compound ridge of the 
Alps answers to the compound Mediterranean trough , the con- 
tinous western mountain chain of the Americas to the continuous 
hollow of the Eastern Pacific which bounds them , the sweep 
of the crest of the Himalaya to the curve of the Indo-Gangetic 
depression Even where the surface waves of the lithosphete 
he more or less buried beneath the waters of the ocean and the 
seas, the same rule always obtains The island chdins of the 
Antilles answer to the several Caribbean abysses, those of the 
JEgean Archipelago answer*to the Levantine deeps 

Draw a section of the surface of the lithosphere along a great 
cirele in any direction, the rule remains always the same crest 
and trough, height and hollow, succeed each other 1n endless 
sequence, of every gradation of size, of every degree of com- 
plexity Sometimes the iidggs are coptinental, like those of 
the Americas , sometimes orographic, like those éf th® Hima 
laya , soraetimes they are local, like those of the English Weald 
But so long as we do not descend to mmor details we find that 
every dine drawn across the earth’s surface at the present day 
rises and falls like the 1magmary line drawn across the surface 
ofthe waves of tye ocean, No rise of thatflhne occurs without 
t? complementary depression , the two always go together, and 
mut of necessity be consylered together Each pair constitutes 
one of hose geographical units of form of which every con- 
tintious direct hne carried over the surface of the lithosphere of 
our globe ıs made up This ymt isealways made up of an arch; 
lke rise eand a trough-hke depression, which shade into each 
othef alosg a middle line of contiary curvature It resembles 
the letter S or Hogarth’s line of beauty, and ıs clearly similar 
1f fdéra tothe typical wave of the physidíst Here, then, we 
reach @ very simple and natural conclusion, eviz the surface of 
the earth-ciust of the present day resembles that of a series.of 
crust*waveg of different"lengths and different amplitudes, more 
or less rsegu!ar and complex, it 1s true, but everywhere alter- 
nately rising and falling 1n symmetricalthal@es like the waves of 
the sea 

Now this rollitg wave-like earth-surface 1s formed of the out- 
cropping edges of the rock formations which are the special 
. . 
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objects of study of the stratigraphical geologis? If, therefore, 
the physiognomy of the face of our globe is any ieal index of 
the character of the persenasity of the ea tfecrust beneath it, 
these collectiwe geographical features should be precisely those 
which answer to the collective structural characters of the 
geologgcal formations e ° 

In the earlie days of geology one of the first, points 1ecog- 
nized by oui stratigraphists® was the fact that the formations 
were successive lithological sheets, whose truncated outcropping 
edges formed the presapt surface of the land, and that these 
sheets lay 1fchned at an angle one over the other, or as Wiliam 
Smith quaintly expressed it, like a tilted *' pile of slices of 
bread and butter € But@as discovery progressed the explana- 
tion of this arraggemenPsoon became evident The formations 
revealed themselves asa series of what had ouginally been de- 
posited as horizontal sheets, fing 1n 1egular order one over the 
other, but which had been subsequently bent up into alter- 
nating arches and troughs (ze the anticlne& and synclines of 
the geologist) Their visible parts, which now constitute 
the surface of our habitable lands, were simply those parts | 
of the foimations which are cut by the irregular plane of 
the present earth’s surface All those parts of the great arches 
and troughs formerly occurring above that plane have been 
remgyed lay denudation, all those parts below that plane he 
buried still, out of sight within the solid eaith crust 

Although in every geological section of sufficient extent it was 
seen that the anticline or arch never occuiied without the syn- 
cline or trough—in other words, that theie was never a lise 
without a corresponding fall of the stratum, yet it 1s only of 
late year#that the stratigraphical geologist has come clearly to 
recognise the fact that the anticline and syncline must be con- 
sidered together, and must be united as a single crust-wave For 
the arch 15 never present without its complementary trough, and 
the two together constitute the ZecZozte, sł cti: al, or 01 0g7 aphic 
unit, namely, The Fold, the study of which, so brilliantly inaugu- 
rated by Heim in his * Mechanismus der Gebirgsbildung,” 1s 
destined, I believe, in time, to give us the clue to the laws which 
rule 1n the local elevgtiongind depression of the earth-crust, and 
furnish us with the means of discovery of the occult causes 
which le at the source of those superficial irregularities which 
give to the face of our globe its variety, its beauty, and its 
habitability 

We have said already that this wave or fold of the geologist 
resembles that of the wave of the physicist Now we may 
regard such a wave as formed of two parts, the arch-like part 
above and the tiough-like part below The length of the wave 
1s naturally the length of the axial hne jomung the outer 
extremities of the arch and trough, and passing through the 
cente, ngge, or point of ongin of the wave itself, which bisects 
the line of contrary curvature The amplitude of the wave 1s 
the height of the arch added to the depth of the trough The 
arch part of such a wave, if perfegtty symmetrical, may clearly 
be 1egarded as belonging either twa wave tiavelling to the ight, 
in which case the complementary trough is the one in that 
direction, or 1t may be regarded as belonging toa wave travelling 
to the left, in which case 1ts tyugh must be he one in that 
direction ut as in the case of ghe shore wave, the advancing 
slope ofthe wave 1s always the steeper, and the real centre of the 
wave must lie half way down this steeper slope, so there is no 
difficulty in recognizing the centre of a geological fold and 
fixing the real duection of movement . 

The fold of the geglogist diffeis from the ordinary wave of the 
physicist, essentially in the fact that evan in its most elementar 
conception, as that of a plate bent by a pressure,applied from 
opposite sides, 1t necessarily includes the element of thickness 
And this being the case, the rock sheet which 1s being folded 
and curved has different layers of its thickness affected difitr- 
antly In the arch of the fok the eipper layers of the rock sheet 
are extended, while its lower layers are compressed e On, the 
contrary in the trough of the fold the upper layers ere Com- 
pressed and the lower layers are extended But in arch an, 
trough alike there exists a central layer, which,ebey8nd «ting 
up the common wave-like form, remains practically unaffected 

But the geological fold has in addition to length and thick- 
ness, the fuithe: element of breadth, and this fact greatly tom- 
plicates the phenomena ° *. . 

Many of the movements which take place in a rock sheet 
which ıs being. folded, or in other words hose pfoduced by the 
bending of a compound sheet compoged of mafy leaves, can be 
fairly well studied in a very simple experimen Take an 
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ordinary laige note-book, say an inch ın thickness, with flexible 
covers Rule carefully a series of parallel lines across the edges of 
the leaves at the top of the book, about à of an nah apart, and 
exactly at right angles to the plane of the cover® Then, holding 
the front edges loosely, press the book slowly from back and 
fypnt into an S-hhe form until it can be pressed no further As 
the wave grows, it will be noticed that the cross lines which 
have been drawn on the upper edge of the book 1emain faisly 
parallel throughout the whole of the folding process, except in 
the central third of the book, where they arrange themselves 
into a beautiful sheaf-like form, showing how much the leaves 
of the book have sheared or slidden over each other in this 
central portion It will also be seen when the S 15 complete 
that the book has been forced into a third of its former breadth 
It 1s clear that the wave which the book now forms must be 
regarded as made up of three sections viz a section forming 
the outside of the trough on the one side, and a section forming 
the outside of the arch on theeother, and a central or common 
section, which may be 1egarded either as uniting or dividing 
the other tw o 

As this experiment gives us a fair representation of what takes 
place 1n a geological fold, we see at a glance that the geologist 
1s forced to divide his fold into thee parts—an arch hmb, a 
trough limb, and a middle limb—which last we may call the 
copula or the sepium, according as we regard 1t as connecting or 
dividing the othe: two Our note book experiment shows us 
also that in the trough Itmb and the arch limb the leaves or 
layers undergo scarcely any change of relative position bevond 
taking on the giowing curvasure of the wave But the layers in 
the central part, or seglum, undergo sliding and shearing It 
will be found also, by gripping the unbound parts of the book 
firmly and practising the folding in different ways, that this 
sepium 1s also a region of waiping and twisting This simple 
experiment should be practised again and again until all these 
points are apparent, and the various stages of the folding process 
become clear, the suface of the book being forced first into a 
gentle arch-like rise with a corresponding trough-like fall , then 
stage by stage the arch should be pushed ove: on to the trough 
untilthe suitaces of the two are 1n contact and the book can be 
folded no further 

In the structure of our modern mountain ranges we discover 
the most beautiful illustrations of the bending and folding of the 
rocky formations of the earth crust The early results of Rogers 
among the Alleghanies, of Lory and Favre in the Western Alps, 
have been greatly extended of late years by the discoveries of 
Heim and Baltzer in the Central Alps, of Beitrand in Provence, 
of Margerie in Languedoc, of Dutton and his colleagues in the 
western ranges of America, and of Peach and Horne and otheis 
in the older rocks of Britain The light these 1esearches throw 
upon the phenomena of mountain structure will be found admir- 
ably suharzed and discussed in the works of Leconte, of 
Dana, of Daubiée, of Reade, of Heim, and finally in the 
magnificent work of Suesy the '* Antlitz der Erde," of which 
only the fist two volumes have yet appeared 

Looking first at the mountain fold in its simfflest form as that 
ofa bent rock plate, composed of mary layers which have been 
forced into two similar aic-like forms, the convexities of which aie 
turned, the one upwards and the other downwards, we find 1n the 
present mountain 1anges of the globe every kind represented. 
We commence with one in which the arch 1s represented merely 
by a gentle swell of the rock sheet, and the trough by an answer- 
ing shallow depr€sston, the two shading into each other in an 
area of contiary flexure From this t$pe we pass insensibly to 
otheis in which we see that the sides of the common h@b or 
septum are practically P&pendienlar From thesg we pass to 
folds in which the twisted common limb or septum overpangsthe 
vertical, and so on to that final extreme, where the arch limb 
ha? been pushed, completety over on to&he trough limb, and all 
thieg maitre as in our notg-book experiment, are practically 
welded into one conformable solidnass 

Although the mbvemtnts of these mauntain folds are slow and 
insensible and only ¢ffectgd 1n the course of age$, go that little, 
or no evidence of the actul movement of gny single one of them * 
has been detected since thay were first studied, yet 1t is@perfectly 
plain that@vhen we regard them collectively, w@have here crust 
folds in every stage @f theireexisténce e ach exagiple 19 1@elf 
represents some ong single Be the liígturfe of a sangle fold 
Lagare simply crust folfis offdifferent ages — Somg are, as ıt 
we gst @orn P others are 1n their earhest youth ome have 
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aregin the decrepit stages of old age Finally, those ın which 
all three membeis—arch limb, trough limb, and septum—are 
crushed together into a conformable mass, are dead Their life of 
individual movement ıs over If tne earth pressure increases the 
material which they have packed together may of course form a 
passive part of a later fold, but they themselves can move n$ 
more, 

Th many cases, due partly to the a@tion of longitudinal pres- 
sures, the septum becomes reduced to a plane of contrary 
motion, namely—the over-fault, or thrust-plane, and the arch 
lumb and the trough limb slide past each other as two solid 
masses, But here we have no longer a fold, but a fault 

We see that every mountain fold commences first as a gentle 
alternate elegation and depression of one or more of the com- 
ponent sheets of the geological formations which male 
up the earth-crust This movement 1s due apparently to the 
tangential thrusts set up by the creeping together, as 1t were, 
of those neighbour.ng and moré resistant parts of the eaith- 
crust which lie in front of and behind the moving wave — Yield- 
ig slowly to these lateral thrusts the crest of the fold rises 
higher and higher, the trough sinks lower and lower, the central 
common limb or septum grows more and more vertical and be- 
comes more and more strained, sheared, and twisted As this 
middie limb yields, the rising arch part of the fold 1s forced gra- 
dually over on to the sinking trough, until at last all three members 
come into conformable contact and further folding as such 1s 
impossible Movement ceases, the fold 1s dead 

We see also from our note-book experiment that the final result 
of the completion of the fold 1s clearBy to strengthen up and con- 
solidate that part of the crust plate to the local weakness of which 
it actually owed its origin and position The fold has by its 
life action theoretically trebled the thickness of that part of the 
earth-plate in which its dead remains now he If the lateral 
pressure goes on increasing and the layers of the earth-crust 
again begin to fold in the same region, the inert remains of the 
first fold can only move asa passive part of a newerfold either 
as a part of the new arch-ltmb, the new trough-Itmb, or the new 
septum As each younger and younger fold formed m this way 
necessarily includes a more resistant, and therefore a thicker, 
broader, and deeper sheet of the earth-crust, we have here the 
phylogenetic evolution of a whole family of crust folds, each 
successive member of whichis of a higher grade than its im- 
mediate predecessor 

But it very rarely happens that the continuous plate in which 
any fold 1s imbedded 1s able to resist the ciust creep until the 
death of the first fold Usually, long before the first simple 
fold ıs completed, a new and a parallel one 1:ses in front of ıt 
on the side of the trough hmb, and the two grow, as it were, 
henceforward side by side But the younger fold, being due 
to a greater pressure than the older, must of necessity be of a 
higher specific grade, and the two together form a generic fold 
in common 

Our present mountain systems are «ll constituted of several 
families of folds, ajl formed ın this way, of different gradations 
of size, of different dates of origin, and of different stages of life 
evolution, and ın each family group the members are related to 
each othereby this natural genetic affinity 

Sometimes the new folds are formed in successive order on 
dne side of the first fold, and then we have our unilatezal (oieso- 
called unsymmetrical) mountam groups, like those of the Jura 
and the Bavarian Alps Sometimes they aie formed on both 
sides of the original fold, and then we have our bilateral (or 
so-called symmetrical) ranges, like the Central Alps In both 
cases the septa of the aged or dead folds are of necessary all 
directed inwa@ds towards the ptimary fold If, therefore, they 
origifiate only on one side of the fold, our mountain group looks 
unsymmetrical, with a vegy steep side opposed to a gently slop- 
inggide * If they grow on both sides of the ariginal fold, we 
have the welf-kndwn ‘fan stguctung "^ of mountain ranges e In 
this case the whole complex range 1s seen qt a glance to bea 
vast compound,arch of the upper Jayers of the earth-crust, keyed 
pp by fhe material of the dead or dwng éolds, which by the 
necessities of the case apnstitute mighty wedges whose apices are 
directed Mwards towards the cengre of the system But a com- 
pletg arch of this* fad is in reality not a single fold, buf a double 
one, with a S$ptup oa Both “sides®of it , and it requires two 
troughs, efte on each sede of it, @ ys nat@ral qpmplement The 
so-called upsymmetrical ranges, therefore, which are constifyted 
merely gf afth lımb, trough lipb, and septum, are focadly the 
more natura] gnd the more common 
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It ıs clear that‘in the hfetime of any single fold its period of 
greatest energy ang most rapid movement must bethat of middle 
life In early y@uth the lateral *pretsue 1s apphed at a very 
small angle, and the tangential forces act therefore under the 
most disadvantageous cqrcumstances In the middle life of the 
fold the arch limb and the trough limb Stand at right angles to 
the septum, anel the work of deformation 19 then accomplished 
under the most favourable mecharftcal conditions and with the 
greatest rapidity ¢ That ıs to say, the activity of the fold and 
the rate of movement of the septum, like the speed of the storm 
wind, varies directly as the gradient M 

In our note-book experiment we observed chat little or no 
change took place in the arch limb and trough limb, while the 
septum became remarkably sheared and twisted, The same is 
the case 1n nature, but here we have to recollect that these mov- 
ing mountain folds are of enormoug size, indeed actual mountains 
in themselves These great arches, scores of mules in length, 
thousands of feet uf height and thickness, must of necessity be of 
enormous weight, capable of crushing to powder the hardest 
rocks over which they move, while the thrust which drives them 
forward is practically irresistible It ıs plain, therefore, that 
while the great aich limb and the trough limb of one of these 
mighty folds move over and under each other fiom opposite 
directions, they form together an enormous machine, cemposgd of 
two mighty rollers or millstones, which mangle, roll, tear, squeeze, 
and twist the rochy material of the middle limb oi septum, 
which lies jammed in between them, into a laminated mass 
This deformed material, which 1s the characteristic product of 
the mountain making forces, 1s, of course, made up of the stuff 
or the original middle limb of the fold , and whether Wwe call ıt 
breccia, mylonite, phyllite, or schist, although it may be com- 
posed of sedimentary stuff, 1t 1s certainly no longer a st; atzfied 
rock , and though it may have been originally purely igneous 
material, it 15 certainly no longer volcanic It 1s now a manu- 
factured article made in the great eaith mill 

These mountain folds, however, aie merely the types of folds 
and wrinklesgof all dimensions which affect the rock formations 
of the earth-crust Within the mountein chains themselves we 
can follow them fold within fold, first down to formations, then 
to stiata, then to lamine, till they disappear at last in micro- 
scopic minuteness beyond the limits of ordinary vision Leaving 
these, however, for the moment, let us travel rather in the 
opposite direftion, for these mountain folds are by no means the 
largest hnown to the stratigraphical geologist Look at any 
geological section crossing the continent of North America, and 
it will be found that the whole of the Rocky Mountain range 
on its western side and thg Alleghany range on the east are 
realy two mighty compound geological antichnes, while the 
broad sag of the Mississippi. Basin ıs actually a qompound 
geological syncline made up of the whole pile of the geological 
formations That 1s to say, the continent of North America 1s 
composed of a pau of geological folds, the two arches of which are 
represented by the Rockies on*the one side and the Alleghanies 
on the other, while the intermediate Mississippi syncline 1s. the 
common property of both Here, then, we reach a much higher 
grade of fold thaa the orogiaphig o: mountain-making fold, viz 
the plateau making fold or tke semi-aentinental fold, which, 
because of its enormous breadth, must include a very much 
thicker pértion of the earth crust than the ordinary orographic 
fold itself 

Butewh ch must be the real middle limbs of these two American 
folds, those septal areas where most work 1g bemg done and the 
mgtion 1s greatese? . 

Taught by gvhat we have already learned of the mountain 
wave the answergs immedgate and certain They must be on the 
steeper fides of each of the two folds, namely, those which face 
th@ocean How perfectly this agrees with the geological facts 
goes withoy: saying It is en thé steep Pacific side of the 
western feld that the crushing and crumpling of its rocks 1s the 
greatest * It is on the Atlantic side of the eastern fold that the 
contortion and the metamorphism of its roghs are at their maxi- 
mun® While in the common and gently sloping trough of both 
folds, namely, the intermediate Mississippi Walley, the entire 
geological sequence remgins practically unmodified throughottt 

Again, which of these two Amengan folds should be the more 
active at the presént day? Taught by our sgudy of the mountain 
wave the answer again is immediate ahd conclusive It must 
be that fold wfose sepium has the steeper gradient Geology 

eand geography flash at omce into combination The steeper 
Pacific septum of the western fold from Cape Horn almost to 
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Alaska 1s ablaze with volcanoes, while the gently inclined At- 
lantic septunfof the eastern fold from Greenland to Magellan 
Straits shows none, except $n the outer edg of the Antilles, in 
the very regfon where the slope of the surface 1s the steepest 
Wesee at a glance that the vigour of these two great continental 
fold like those of ofr mountain waves, varies directly as the 
surface gradient of the septum ° 

But the geographical surface of North America, considered as 
a whole, 1s in reality that of a double arch, wigh a sag or common 
trough 1n the middle € We have seen already that this double 
arch must"be regarded as the natural complement of the equally 
double Atlantic trough. Here, then, 1f the path of analogy we 
have hitherto. fo tryfinphantly followed up to this point 
is shll to guide us, the basin of the Atlantic must be, 
not only in appearance, but ım actuality, formed 
of two long minor folds of the same grade as the two that form 
the framework of America, but with their members arranged in 
reverse order If so, their submarine septa ought also to be 
lines of movement and of volcanic action. And this 1s again the 
case The volcanic islands of the Azoresand St Helena lie not 
exactly on the longitudinal crests of the mid oceanic Challenger 
ridge, but upon its bounding flanks 

But we have not yet, however, finished with our simple fold 
Ifeve dmw a line completely round the globe, crossing the 
Atlantic basin at its shallowest, between Cape Verde to Cape 
St Roque, and continued in the direction of Japan, where the 
Pacific 1s at its deepest, as the trace of a great circle we find 
that we have before us a crust fold of the very giandest order 
We haye one mighty continental arch stretching from Japan to 
Chili, broken medially by the sag of the Atlantic trough, and 
this great terrestrial arch stands directly opposed to its natural 
complement, the great trough of the Pacific, which ıs bent up 
in the middle by the mightiest of all the submarine buckles of 
the earth-crust, on which stand the oceanic islands of the central 
Pacific 

But if this be true, then the septum of all septa on our present 
earth-crust must cross our grandest earth fold where the very 
steepest gradient eccure along this line, and 1t must constitute 
the centre-point of the moving earth fold, and of greatest present 
volcanic activity And where 1s this most sudden of all depres- 
sions? Taught once more by our geological fold, the answer ts 
instantaneous and incontrovertible It is on the shores of 
Japan, the region of the mightiest and most aétive of all the 
living and moving volcanic localities on the face of our globe 

But the course of the line which we indicated as forming our 
grandest terrestrial fold returns upon itself It 1s an endless fold, 
an endless band, the common possession of two sciences — It is 
geological in origin, geographical in effect It 1s the wedding- 
ving of geology and geography, uniting them at once and for 
ever 1n indissoluble union 

Such an endless fold, again, myst have an endless septum, 
which, in the nature of things, must cross it twice Need I 
point out to the merest tyro in these wedded sciences that if we 
unite the Old and New Worlds and Australia, with their shter- 
mediate sags of the Antarctic and Indian Oceans, as one imperial 
earth arch, and regard the wnbroken watewy expanse of the 
Pacifigas d$ complementary depression, then the circular coastal 
band of contrary surface flexure between them should constitute 
the moving master septum of the earth crust — "Phis ıs the 
** Volcanic girdle of the Pacific,” our *' Terrestrial Ring of 
Fire ” . 

Or, finally, 1f wg rather regard the compact arch of the Old 
World itself as the natural compleneent of @he broken Indo- 
Pacific depression then the most active and centinuous septal 
band of the present day should divmie thema Again our law 
asserts itself triumphantly It ıs the great volcanic fnd earth- 
quake band on which are strung the Festoon Islands of WeStern 

* Asia, the band of Mount St Elis, the Aleutians,eKamtchatka, 
the Kuriles, the band of Fusyama, Krakatoa, and Sfngi, The 
rate of movement of the earth's surface doubtless &verywhere 
varies directly as the gradtent e e?* 

We find, therefore, that even 1f. we restrict our obs vations 
to the most simpfe and elementary conception of the rock fold 
ås being made up of arch-limb, trough-limb, and twistyig but 
still continuous septum, wg are able to connect, in one unbroken 
chain, the minutes wrynkle of the finest lanfina of a*geological 
formation with the grandest geographical phenomena on the face 
of our globe * 


We find, precisely as we anticipated, that the wave-like Sure 
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face of the earth of the present day reflects "in its entirety the 
wave-like arrangement of the geological formations below On 
the land we find that the surface arches and tfoughs answer 
precisely to the grander regional anticlines and synclines of the 
subterranean sedimentary sequence , and it may, I believe, be 
*regarded as certain that the submarine undulations have a 
similar or complementary relationship. We find in the new 
geology, as Hutton foundn the old, that geography and geology 
are one We find, as we suspected, that the physiognomy of 
the face of our globe ıs an unerring index of the solid personality 
beneath It bears in its lneaments the characteristic family 
features and the common traits of its long line of geological 
ancestors 

Such, 1t seems to me, is an imperfect accounteof the intro- 
ductory paragraphs of that great chapter in the New Geology 
now 1n course of interpretation by geologists of the present day , 
and we have translated them exactly in the old way by the aid 
of the only living geological’ language, the language of present 
natural phenomena, and I doubt not that sooner or late: the 
rest of this great chapter w.ll be read by the same simple means 

I have confined myself to day to the discussion of the charac- 
teristics of the simple geological fold as reduced to its most 
elementary terms of arch, trough, and unbioken septum, for 
this being clearly understood, the rest naturally follows. But 
this twisted plate 1s really the key which opens the entire 
treasure house of the New Geology in which lie spread around in 
bewildering confusion facts, problems, and conclusions enough 
to keep the young geolog.st and other scientific men busily at 
work for many a long yea®to come 

Into this treasure house I often wander myself, in the few 
leisure hours that I can steal from a very busy professional life ; 
and out of it I bring now and again heresies that sometimes 
amuse and sometimes horrify my geological frends As you 
have so patiently listened to what I have already said, perhaps 
you will permit me 1n a few final sentences to indicate in brief 
some of those novelties which I see already more or less clearly, 
and a few of those less novel points on which ıt appears to me 
that more light 1s wanted My excuse 1s twofold—first, to 
furnish material for woik and controversy to the young geolo- 


other walks of science 

The account of the simple rock-fold I have already given you 
is of the most elementary kind It piesupposes merely the 
yielding to tangential pressure from front and back, combined 
with effectual resistance to sliding But in the layers of the 
earth crust there is a ways, in addition, a set of tangential 
pressures theoretically at right angles tothis The simple fold 
becomes a folded fold, and the compound septum twists not only 
vertically but laterally On the surface of the globe this double 
set of Iqngitudinal and transverse waves ıs everywhere apparent 
They account for the detailed disposition of our lands and our 
waters, for our present coastal forms, for the direction, length, 
and disposition of our *mountain-ranges, our seas, our plains, 
and lakes The compound arch becomes ae dome, its comple- 
mentary trough becomes a basin ‘Lhe elevations and depres- 
sions, major and minor, are usually twimned, hke the twins of 
the mineralogist, the complementary parts being often inverted, 
and turned through 180° (compare Italy with the Po-Adnatic 
depression) Every upward swirl and eddy has its answering 
downward swirl The whole surface of ourglobeis thus broken 
up into fairly cpntinnous and paired masses, divided from each 
other by moving areas and lines of mountain making and crust 
movement, so that the surface of the earth of the presgnt day 
seems to stand mid-vay gn its structure and appearance between 
those of the sun and th® moon, its e@dies wanting 
the mobility of those of the one and thee synfinetry 
of those of the gther Ingthe geology of the 
eaith-crgst, also, the inter crossing of the two,setf of lds, 
theoretically at right angles to egch ather, gives use to effects 
equally starting, It,lies at the origin of the thrust-plane or 


overfault, where the septal gegion bf contiary motion in thee 


fold becomes reduced tag or is represented by, agane cf con- 
trary motion It allows us to connect tegether undegone set of 
homologies folds and faus fhe downthroy side of the fault 
answers to the tzQugh, the upfhrow side*to tne arc of our 
longitudinal fold, while the fault-pfar® itgelf represents the 
septal area redueed @ezerą *The node of the ídfst, and the 
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different layers of the earth-crust differentially, account also foi 
the formation of Igccolites, of granitic cores, and of petrological 
provinces , and they enable us also to understand many of the 
phenomena of metamorphism 

Of the folds of the third order I shall here say nothing , but 


These transver$e folds of different grades, which d 


I must frankly admit that the primal cause of all this tangential 
movement and folding stress 1s still as *hysterious to me as ever 

Iineline to think that it 1s due to many causes—tidal action, 
sedimenta*ion, and many others I cannot deny, however, that 
it may be mazzly the reswt of the contraction in diameter of 
our earth, due to the loss of its original heat into outer space ? 


differentially, and the outer layers have been folded the most 
We seem to be dealing not so much with a solid globe as with a 
globular shell composed of many layers 

Is it not just possible afte: all that, as others have suggested, 
our earth is such a hollow shell, or series of concentric shells, 
on the surface of which giavity 15 at a maximum, and in whose 
deepest interior itis non existent? May this not be so also in 
the case of the sun, through whose spct eddies we possibly look 
into a hollow interior? If so, perhaps our present nebulae may 
also be hollow shells formed of meteontes , on the surfaces of 
these shells the fiery spirals we see would be the swirls which 
answer to the many twisting ciustal septa of the earth Our 
comets, too, m this case might be elongated ellipsoids, whose 
visible parts would be merely interferfrce phenomena or sheets 
of differential movement 

In this case we have represented before us to day all the past 
of our earth as well as its present 
are one 

Thus fiom the microscopic septa of the laminz of the geolo- 
gical formations we pass outwards zx fact to these moving septa 
of our globe, marked on land by our new mountain-chains, and 
on our shores by our active volcanoes Thence we sweep, zz 
unagination, to the fiery eddies of the sun, and thence to the 
glowing swirls of the nebule , and so outwards and upwards to 
that most glorious septum of all the visible creation, the radiant 
ring of the Milky Way 

Prof George Darwin, in his address to the section of 
mathematical aid physical science at the meeting of the British 
Association at Birmingham in 1886, with all the courage of 
genius, and the authority of one of the sons of the prophets, 
acknowledged that it seems as likely that ‘‘ meteorology and 
geology will pass the word of command to cosmical physics as 
the converse " Behind this generous admission I shelter 
myself But I feel absolutely confident that long after the 
physicists may have swept away these provisional astropomical 
suggestions as ''the baseless fabric of a vision," there will still 
remain 1n the treasure house of the geological fold a wealth of 
abundant material for the use of the m&thematician, the physi- 
cist, the chemist the mineralogist, and the astronomer, of the 
deepest interest and of the highest value. 
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ANTHROPOLOGY 


OPENING ADDRESS BY ALEXANDER MACARISTER, MD, 
FRS, PROFESSOR o» ANATOMY IN THE UNIVERSITY 
OF GAMBRIDGE, PRESIDEN1 OF THE SECTION 


ON an irregiflar and unfenced Patch of Waste land, situated on 
the oifskirte of a small town in which I spent part of my boy- 
hood, there stood 2 noticegboard beargg the inscription, ** A 
Frees2ouf" hich, when translated into the language of the 
Southron, conveyed theintigtione *' Rubbish may be slot 
here” This place, with its ragged moynds pf unconsidered 
«rifles, tbe 1efusesof the surbunding households, was the favourite 
playground ofthe children of the neigleouxhood, who found a 
treasury oftoys in the broken tiles and oyster-shells, the crochery 
and cabbage-stalks, which were lib@ally scattered around 
Manya ;al.e-believé house and,road, and even village, Was con- 
structed” by thÉse gimie builders of: of this varied material, 
which them®busy littie feet had tr8dgen qdWn until its undulated 
surface assumed a fanly coherent consistence » 
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For everywhere we find evidences of symmetrical crushing of 
the earth-crus by tangential stresses Everywhere Wwe find 
proofs that different layers of that crust have been affected 
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had changed , terraces of small houses had sprung up, mush- 
room-like, on the uagavoury foundation of heterogeneous refuse. 
Still more recently@ notice that theseein their turn have beer 
swept away, and now a large factory, wherein someof the most 
ingenious productions of human shill are constructed, occupies 
the site of the original waste . 

This commonplace history 1s, in a sense, a, parable in which 
isset forth the past, present, and possible future of that accu- 
mulation of lore 1n, reference to humanity to which 1s given the 
name Anthropology, and for the study of eyhich this Section of 
our Association is set apart At first nothing better than a 
heap of heterogeneous facts and fancies, the leavings of the his- 
tonan, of the adventurer, of the missionasy, it his been for long, 
and alas is still, the favourite playground &F dz/e¢fgztz of various 
degrees of seriousness But upon this foundation there ts rapidly 
rising a more comely superstructure, furer to see than the original 
chaos, but still bearing marks of transitoriness and imperfection, 
and I dare hazard the prediction that thts 1s destined in the 
course of time to give place to the more solid fabric of a 1eal 
Sc.ence of Anthropology 

We cannot yet claim that our subject 1s a real science in the 
sense in which that name 1s applied to those branches of know- 
leage, founded upon ascertained laws, which form the subjects 
of most of our siste: Sections, but we can justify our gepargte 
existence, in that we are honestly endeavouring to lay a definite 
and stable foundation, upon which in time to come a scientific 
Anthropology may be based : 

The materials with which we have to do are fully as varied as 
were those in my illustration, for we as anthropologists take for 
our motto the sentiment of Chremes, so often quoted“in this 
Section, Aman qnl a nobis ahenum putamus, and they are too 
often fully as fragmentary The bones, weapons, and pottery 
whicn form our only sources of knowledge concerning pre- 
historic races of men, generally come to us as much altered, 
from ther original forms as are the rusty polyhedra 
which once weie the receptacles for biscuits or sardines. 
The traditions, customs, and sciaps of folk lore which are 
treasures to the constructive anthrgpologist, are usually 
discovered as empty shells, in form as much altered from 
them onginal conditions as are those smooth fragments of 
hollow white cylindeis which once held the delicate products 
of the factory of Keiller or Cairns 

I have saic*that Anthropology has not yet made good its 
title to be ranked as an independent science This is indicated 
by the difficulty of frammg a defimtion at the same time com- 
piehensive and distinctive Mr Galton characterizes it as the 
study of what men are 1n body and mind, how they came to be 
what they are, and whither the race is tending, General Pitt- 
Rivers, as the science which ascertains the true causeg for all 
the phenomena of human life — 1 shall not try to improve upon 
these definitions, althoush they both are manifestly defective. 
On the one side our subject 1g branch of biology, but we are 
more than biologists compilingea monograph on the natuial 
history of our species, as M de Quatielages would have it. 
Many of the problems with which we deal are common to us 
and to psychologists, others gre common to us and to 
students of history, of sociglogy, o philolo and of 
religion , and, in addition, we have to treat of a laige number 
of other m@&tteis esthetic, artistic, and technical, which it is 
difficult to range under any subordinate category 

In view of the encyclopedic rahge of knowledge necessary 
for the equipment of an accomplished anthropologist, it 1s little 
wonder that we shuld begas we indeed are, little better than 
smatterers Itẹ many sided affinities, its want of definite 
limitation, and thg 1ecent dgte of its admission to the position of 
an indep@ndent branch of knowledge, have hitherto caused 
Antfropology to fare badly ın om Universities In this respect, 
however, we gre Improving, anë nowein the two great English 
Uniyeysities there are departments for the study ot the natural 
history of man and of his works 

Qut of the gieat assemblage of topics which come within our 
sphere, 2 can only select a few which seem at present to demand 
special consideration The annual growth of eur knowledge is. 
chiefly gn matters of detay which are dull to chronicle, and the 
past year bas not been fertile in discoveries bearing on those 
great quest.ons which are of popular interegt 

On the subject of the antiquity of mhn there are no fresh 
discoveries of s€rious importance to 1ecord My esteemed pre- 


Passing by Shis*plecé ten yeare later I fourd that its aspect Qecessor at the Leeds meetigg two years ago, after reviewing 
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the evidence as to the earliest trates of humamity, concluded his 
survey with tpe judgment, ‘On the whole, therefore, it appears 
to me that the present verdict as to tertiarySpan must be in the 
form of ‘Not Proven" Subsequent research has not con- 
tributed any new facts which lead us to modify that finding 
The nost remarkable of the recent dis@overies under this head 
18 that of the rude implements of the Kentish chalk-plateau de- 
scribed by Professor Prestyich , but while thesare evidently of 
archaic types, ıt must be admitted that there is even yet room 
for difference of opinign as to their exact geological age 

Neitherehas the bas yeap: record shed new hght on the dark- 
ness which enshrouds the origin of man What the future may 
have in store foy us inghe way of discovery we cannot forecast , 
at present we have mothing but hypothesis, and we must still 
wait for furtHtr knowledge with the calmness of philosophic 
expectancy . 

I may, however, ın this connection refer to the singularly ın- 
teresting observations of Dr Louis Robinsgn on the prehensile 
power of the hands of children at buth, and to the graphic 
pictures with which he has illustrated his paper Dr. Robinson” 
has drawn, from the study of the one end of hfe, the same 
conclusion which Mr Robert Lour Stevenson deduced from 
the study of his grandfather, that there stil survive in the 
human structure and habit traces of our piobably arboreal 
an&stry ° 

Turning from these unsolved nddles of the past to the survey 
of mankind as it appears to us in the present, we are con- 
fronted ın that wide range of outlook with many problems well 
mgh as difficult and obscure 

Manland, whenever and however it may have originated, 
appears to us at present as an assemblage of tribes, each not 
necessarily homogeneous, as their component elements may be 
derived from diverse genealogical lines of descent It is much 
to be regretted that there 1s not in our literature a more definite 
nomenclature for these divisions of mankind, and that such 
words as 2ace, people, nationality, tthe, and ¿ype are often used 
indiscriminately as though they were synonyms 

In the great mass of knowledge with which weedeal there ate 
several collateral Series® of facts, the terminologies of which 
should be diseriminated In the first place there are those 
ethnic conditions existing now, or at any other point in time, 
whereby the individuals of mankind are grouped into categories 
of different comprehension, as clans or families, as frióes or 
groups of allied clans, and as «2405s, the inhabitants of re- 
stricted areas under one political organization This side of our 
subject constitutes Ethnology 

In the second place, the individuals of mankind may be re- 
gaided as the descendants of aelmuted number of orginal 
parents, and consequently each peison has his place on the 
genealogical tree of humanity As the successive branches 
‘became in then dispersion subjected to the influences of diverse 
environments, they have eventually differentiated ın character- 
astics To each of these subdiyions of the phylum thus differ- 
entiated the name race may appropriately be restricted, and the 
sum of the peculiarities of each race may be termed 7ace- 
characters This 1$ the phylogenetic side of Anthropology, and 
its nomenclature should be Kept clearly sep&rate from that of 
the etlmol@mical side * The gre$t and growing literature of An- 
thropology consists largely of the records of attempts to discover 
and formulate these distinctive race-characteis ace and ¢ribe 
may be terms of equal extension, but the standpoint from which 
these categories are viewed is essentially different in the twb cases 

There ıs yet aethird series of names in common use in Des- 
criptive Anthiopology The languages in u$% among menare 
unfortunately numerous, and as the componert individuels in 
each community usually speak a comfnon langtiage, thg mistake 
1s often made of confounding the tribal name with that of the 
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* We have an excellent illustration of the confüsion resulting 
from this disregard of precision in the case of fhe word Cec, a 
teim which has sometimes been employed as an ethnic, some- 
times as a phylogenetic, and sometimes as a Jlirfeuistic species 
In the last-named sense, that to which I believe the use of the 
name should be restricted, it 1s the appropriate designation of a 
*group of cognate languages spoken by peoples whose physical 
characters show that they are not the descendants of one 
common phylum in the far past Thereare fair-haired, fong- 
headed families in Scotland and Ireland, fair, broad-headed 
Bretons, dark-haired, round-headed Welshmen, and dark- 
haired, long-headed people m the oute: Hebrides, McLeans, 
*! Sancho Panza type "—men obviously of different races, who 
differ not only in colour, stature, and skull form, but whose 
traditions also point to a composite descent, eand yet all 
originally speaking a Celtic tongue The use of the word 
Celtic as if it were the rame of a phylogenetic species has 
naturally led to hopeless confusion 1n the attempts to formulate 
iace-characters for the Celtic skull—confusions of a kind 
which tend to bring physical anthropology into discredit 
Thus Retzius characterizes the Celtic crama as being 
dolchocephali, and compares them with those of the 
modern Scandinavians Sir Daniel. Wilson considers the true 
Celtic type of skull as intermediate between the dolichocephalic 
and the brachycephal:, and Topinard figures as the typical 
Celtic skull that of an Auvergnat, extremely brach} cephalic, 
with an index of 85! 
Our traditional history tells that we, the Celtic-speaking races 
of Britain, are not of one common ancestry, but are the 
descendants of two distinc? series of immigrants, a British. and 
a Gaelic Whatever may have been the origin of the former, 
we know that the latter are not homogeneous, but are the 
mixed descendants of the sevetal Fomorian, Nemedian, Firbolg, 
Tuatha de Danaan, and Milesian immigrations, with which 
has been combined ın later times a strong admixture of Scan- 
dinavian blood It is now scarcely possible to asceitain to 
which of these component strains in our ancestry we owe the 
Celtic tongue which overmastered and supplanted the languages 
of the other tribes, but it 1s strictly m accordance with what we 
know of the history of mankind that this change should have 
taken place We have instances in modern times of the adop- 
tion by conquered tribes of the language of a dominant invading 
people For example, Mr Hale has lately told us that the 
speech of the Hupas has superseded the languages of those 
Californian Indians whom they have subdued In hke manner, 
nearer home, the Englisn language is slowly but surely suv- 
planting the Celtic tongaes themselves 
We may here parenthetically note that what has been ob- 
served 1n the case of language has also taken place in reference 
to ritual and custom Observances which have a history and a 
meaning for one race have, ın not a few instances, been adopted 
by o1 imposed upon other races to whom they have no such 
significance, and who 1n incorporating them give to them a new 
local colour These psSudomoiphs of the earher cultures are 
among the most perplexing of the problemse which the student 
of comparative religion or folk-lore has to resolve 
But we want more than a perfect noneenclature to bring An- 
thropology into range with the true sciences — eWe need a 
broader basis of ascertained fact for inductive ieasoning in 
almost all pats of ou? subject, we want men trained 1n exact 
method who will work patiently at the accumulation, veiifiéation, 
and sorting of facts, and who will not prematurely 1ush into 
theory We have had erough of theguntrained writer of papers, 
the jerry-builder of unfounded hypotheses whose ruins gumber 
our field of work à : 
The present position of out subject 1s criticaf and peculiar , 


while on the one hand the facilities for anthropologreal refearch 
directions the material 1s 


: museums treasures oth oé the siructure an 


„tribal language Sometimes these categories are co extensive, | age daily growing greateg, yet m so N 
but it 1s not always so, for it%s a matter of histery that com- | diminisging in*quantity and accessibility We argacdumuleting 
munities have been led to adopt new languages from, considera- the works of 
tions quite independent of phylogenetic or ethnic Conditions | man, classified according to his distribution in time and space , 
These linguistic terfas should not be confounded with thegames | but at the same time some ofethe mbst mteiesiing tribes havee 
1n either of the ojher series, for, as my learned ‘predecesgor once | vanished, and othefs ar€rapidly disappearing or b&comung fuse 
gaid 1n a presidential address, 1t 1s as absurd to speak of an Aryan | with their neighbours As these pass out of existengs we, with e 
skull as ıt would be to say that a family spoke a brachycephalic | them, hage lost their thouvfhts,etherr tongues agd their traditions, 
language e A b for even when they survive; blegded with other races, that gu 
In the one clan thera may be, by intermarriage, the repiesen- | was a religion has become a fragnierftary sup&stitio® then a 
tatives of different races , ın the one nation these may be dis- | nugery tale or € chiig’s ggnfe, and 19 destined ffmally to be 
similar tribes, each derived by composife lines of ancestry from | buried impoblrgon The unifying influegces of com@erce, aided 
divergent phyla, yet all speaking te same language € eby #@am and electricity, are effectually effacing he landmarks es «c 
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between people and people, so tnat if we are to preserve in 2 
forme fit for futur@ use the shreds which remain of the myths, 
folk-lore, and linguistic usages of many of the tribes of humanity, 
we must be uf and doing without delay It ıs on this account 
that systematic research such as that which Mr Risley has 
advocated with regard to the different races of India 1s of such 
pressing and urgent importance It ıs for this reason likewise 
that we hail with pleasure the gathering of folk-lore while yet 
it sifrvives, and welcome such societi@s for the purpose as the 
Folk-lore Congress recently inaugurated 

I have said that in the department of Physical Anthropology 
our facilities for research are increasing The newly-founded 
anthropometric laboratories are beginning to bring forth results 
in the form of carefully compiled statistical tables, embodying 
the fruits of agcurate observations, which are useful as far as they 
go Were these extended in their scope the same machinery 
might easily gather particulars as to the physical characters of 


the inhabitants of different districts, which would enable the | 


anthropologist to complete in a Systematic manner the work 
which Dr Beddoe had so well begun I would commend this 
work to the consideration of the provincial university colleges, 
especially those in outlying districts 

Ofall the parts of the human frame, the skull 1s that upon 
which anthropologists have in the past expended the most of 
their time and thought We have now, in Great Britain alone, 
at least four collections of skulls, each of which includes more 
than a thousand specimens, and in. the other great national and 
university museums of Europe there are large collections avail- 
able for study and comparison 

Despite all the labour that has bedh bestowed on the subject, 
craniometric literature 1$ at present as unsatisfactory as 1t 15 dull 
Hitherto observations have been concentrated on cranial 
measurements as methods for the discrimination. of the skulls of 
different races Scores of lines, arcs, chords, and indexes have 
been devised for this purpose, and the diagnosis of skulls has been 
attempted by a process as mechanical as that whereby we identify 
certain issues of postage stamps by counting the nicks in the 
margin But theres underlying ali these no unifying hypothesis, 
so that when we, in our sesquipedalian jargon describe an 
Australian skull as microcephalic, phenozygous, tapeino-doli- 
chocephahec, prognathic, platyrhme, hypselopalatine, leptosta- 
phyline, dohchuranic, chamzprosopic, and microseme, we are 
no nearer to the formulation of any philosophic concept of the 
general principles which have led to the assumption of these 
characters by the cranium in question, and we aie forced to 
echo the apostrophe of Von Torok, ‘‘ Vanity, thy name is 
Cianiology " 

It was perhaps needful in the early days of the subject that it 
should pass through the merely descriptive stage, but the time 
has come when we should seek for something better, when we 
should regard the skull not as a whole complete 1n itself, nor as 
2 crystalline geometrical solid, nor as an invariable structure, 
but as a marvellously plastic part of the human frame, whose 
form depends on the co-operation of fhfluences, the respective 
shares of which 1ngmoulding the head are capable of qualitative 
1f not of quanitative analysis Could measurements be devised 
which would indicateethe nature and amounts of these several 
influences, ethen, indeed, would craniometry pass from its pre- 
sent empirical condition, and become a genume scientific 
method We are yet far from the prospect of such an 14eal 
systefn, and all practical men will reahze the immense, but not 
msuperable, difficulties in the way of its formulation 

In illustration. of the profound complexity of the problem 
whichgjhe crantologist has to face, I would ask your indulgence 


» while I set out a few details to show the several factors whose 


influence shofld be numerically indicated by such a mode of 
rc ice . 

e parts composinge the skull be resolved into foyr 
Sety thete 15, first, the baise Re idly. the pags Sith 
subserve mastication amd the préparation of the food efor 
digestion , thirdly, the cavities contamipg tke organs of the 
senses of heaying, sight, and esmell, and fourthly, those 
gonnected with the production of @ocukte speech If our 
Hug. gum are to mean anything, they should give us a series 
of definit numbers indicating éhe férms, modifications, and 
relative size of thfse parts, apd their settngs with regard to 
each ofher ang to the r@sf’of the body 

To take%he last pomt first, 1t*ngeds ift a small consideration 
to show thgt the parts of the skull are arranged above and belpw 


NO? fI 90, VOR. 46] . : . 
e. é . e. : Xu 





ascertained) in every skull, hunan or anımal, This ıs the plane 


of vision The familiar lines of Ovid— " 


Pronaqst cum spectent annal cetera terram, . 
Os homini sublime dedit , ccelumque tueri Pe 
Jussit, et erectos ad sidera tollere vultus— 


° . 
are anatomically untrue, for the norma’ quadruped and aman 
ahke, in their most natural position, have their axis of vision 
directed to the horizon Systems df measurement based upon 
any plane other than this are essentially artificial There are 
at the outset difficulties m marking the piane accurately on the 
skull, and it ıs to be deplored that the anthropSlogists of 
different nations should have allowed themselves to be affected 
by extraneous influences, which have hifdeied*their unanimous 
agreement upon some one definite hongontal plane in cranio- 
metry. 

The Frankfort plane drawn throfgh the upper margins of the 
auditory foramina and the lowest ports of the orbital borders 
has the advantage f being easily traced and differs so little 
efrom the plane of vision that we may without substantial error 
adopt 1t 

The largest part of the skull ıs that which is at once the re- 
ceptacle and the protector of the brain, a part which, when 
unmodified by external pressure, premature synostosis, or other 
adventitious conditions, owes its form to that of the cerebral 
hemispheres which ıt contains Speaking in this city of George 
and Andrew Combe, I need not do more than indicate in this 
matter that observation and experiment have established on 2 
firm basis certain fundamental pomts regarding the growth of 
the brain The study of its development shows that the con- 
volutioning of the cerebral hemisphere is primarily dife to the 
connection, and different rate of growth, of the superficial layer 
of cells with the underlying layers of white nerve fibres , and 
that so far from the shape being seriously modified by the con- 
staining influence of the surrounding embryonic skull, the form 
of the soft membranous brain case 1s primarily moulded upor 
the brain within it, whose shape it may however be, to some 
extent, a secgndary agent in modifying m later growth We 
have also learned that, although in agotheg sense from that of 
the crude phrenology of Aristotle, Porta, or Gall, the cerebrum 
1s not a single organ acting as a functional unit, but consists of 
parts, each of which has tts specific province , that the increase 
in the number of cells ın any area 1s correlated with an increase 
1n the size an& complexity of pattern of the convolutions of that 
area , and that this in turn influences the shape of the enclosing 
shell of membrane and subsequently of bone 

The anatomist and the physiologist have worked hand in 
hand in the delimitation of these several functional areas, and 
pathology and surgery have confirmed what expermentdl 
physiology has taught The topography of each pagt of the 
cerebrum, so important to the operating surgeon, should be 
pressed into the service of the anthropologist, whose measuie- 
ments of the brain-case shoujd have definite. relation to these 
several areas In the discussion which ıs to take place on this 
subfect, I hope that some such relationships will be taken 
account of, This 1s not the place to work out in detail how 
this may be done, I only desirg to emphasize the fundamental 
principle of the method e . á 

The second factor which determines the shape of Me indi- 
vidual skull is the size of the teeth That these diffe. among 
different races 1s a matter of common observation , thus the 
average area of the crowns of thé upper-jaw teeth in the male 
Australian 1s 1,536 sq. mm , while in the qyerage Englishman 
it os, only 1,286 sq mm, less than 84 per cent of that 
size, è 

It'us easy to ginderstagd how natural selection will tend to 
increase the size of the teeth among those races whose modes of 
feefing are not aided by the cook or the cutler, and how, on 
the other hagd, the progress af civiksed habits, assisted by the 
craft gf the dentist, interferes with the action of selection in this 
matter among the more cultured races 

dor larger teeth a more extensive alveolgr arch of 1mplanta- 
tion Ts*necessas; , and as the two jaws are commensurate ly 
developed, the lower jaw of the macrodontal races exceeds. 
that of the meso- or miggodontal races in weight Thus that of 
a male Australian exceeds that of the average Englishman in 
the propdttion of 200 91. Š 

To work this heavier jaw more powerful muscles are needed, 


X These and the gucceeding averages are from my own measurem ents, 


which 1s definite (although "notesasily, | «aken from never less than ten in@ividual cases 
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“In the average well developed Enflishman with perfect teeth 
the weight of the fleshy portion of the great jaw-muscles, 
masseters and femporals, 1s 60 grammes, wijle the weight of 
those as ascertamed in two" Adstrahans was 74 grammes 

Correlated With this greater musculature a sharper definition 
of thesareas for the attachments of the jasv-muscles 1s required 
The rfuscular fasciclef are approximately of uniform size 
in both microdonts ahd macrgdonts, as the rang? of motion of 
the jaw differs little ın different races, but when the skull 1s 
smaller on account of the smaller size of the brain which it 
contains, the temporal cfest ascends bigher on the side-wall In 
the average Englishman the temporal crests at their points of 
greatest approximafion apteriorly across the brows are 112 mm 
apart, but in the Australgan they are only separated by 103 mm 
the interstephansc distances in these two are respectively 132 
and II4 mm 

The more powerful stroke Of the mandibular teeth upon the 
anvil of the upper-jaw teeth in macrodonts renylers necessarily a 
proportionally stionger construction of the bases of support for 
the upper alveolar arch In any skull this arch 1equues to be 
solidly connected to the wall of the brain-case to which the shock 
of the impact 1s ultimately transmitted, and in order to protect 
from pressure the delicate intervening organs of sight and smell, 
the connection 1s accomplished by the reversed arches of the 1n- 
fraorittal Margins with the.r piers, malar and maxillary, founded 
on the frontal angular piocesses These foundations are tied 
together by the strong supraorbital 1idge, so that the whole 
orbital edge is a ring, , made up of the haidest and toughest bone 
in the skeleton 

A twofgld modification of this arrangement is required in. the 
macrcdont skull The bony circum-orbital ring becomes 


. Stronger, especially along its lateral piers, and also as the 


alveolar arch 1s longer, and consequently projects farther foi- 
ward, its basis of support must be extended to meet and bear the 
malar and maxillary piers But macrodonts are often micro- 
* cephalic, and therefore the frontal region of the skull must be 
In the average 
English male skull, held with its visual axes horizantal, a per- 
pendicular dropped from the anterior-surface of the fionto nasal 
sutüre will cut the plane of the alveolar arch betw een the premolar 
teeth or through the first premolar In an Australian skull the 
perpendicular cuts the horizontal plane at the anterior border 
of the first molar teeth 
It 1s obvious, therefore, that to ensme firmness, "the pies of 
the aiches must he obliquely set, hence the jaw 1s prognathous, 
but it ıs also needful that the supra orbital arcade should be 
advanced to meet and bear these piers, as the mandibular stroke 
1s always vertical 
But the inner layer of the skull 1s moulde on the small frontal 
lobes of tlæ brain, so this forward extension must affect only the 
much thicker and tougl er outer table of the skull, which, at the 
period of the second dentition, here separates from the mner 
table, the interval becoming lined By an extension of the mucosa 
of the anterior ethmoidal cell În this way an air space, the 
frontal sinus, 1s formed, whose development 1s thus directly 
correlated to the two factors of brain development and size of 
the teeth Ifthe frontal lobes ste narrow 1n a fhacrodont skull, 
then thasfoumdations of the outei*or mala: piers of the orbital 
arch must be extended outwards as well as forwards, the ex- 
ternal angular process becoming a prominent abutmént at the 
end of a strong low-biowed, supraorbital arch, whose over- 
hanging edge gives E the orbital apertae a diminished vertical 
height 
The crania of the two most macioflont rafes of manking, 
Australian and Afiican, differ ın the relation of ¢he jaw tohe 
frontal bone In the microcephalic A@stralian,*the maxillee qs 
founded upon the under side of the shelf-lhe projection of 
outer table of the frontal, which juts out as a buttress to bear it 
On the other hand the nasal procefses of the mesocephalic negro 
ascend with greater obliquity to abut on the frontal, dnd have, 
by their convergence, crushed the nasal bones together, = 
caused their coalesceace and diminution 
The crania of the two most microcephalic rates presei fas- 
tigctive features of contrast along the same lines The Bush- 
man’s skull 1s usually orthognathous, weth a straight forehead 
and a shallow frontonasal recess, while the Australian, skull 1s 
prognathous with henvy,overhangmg brows These conditions 
are correlated to the mesodontism of the Busgman and the 
macrodontism of the Australian respectivtly. , 
In the course of the exammnatiorf of the relatigns of brain 
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development to s«ull growth, some interesting collateral points 
are elicited The frontal bone grows fron® lateral sym- 
metrical centres, which medially coalesce, union taking place 
usually between the second and sixth years of agg, "Ithas been 
noticed by anthropologists that metopism, as the anomalous 
non-union of the halves of this bone has been termed, 1s rare 
atong microcephalic races, occurring only in about 7 per cent 
among Australian shulls Increased growth of the frontal lobes 
as the physical accompanim@nt of increased intellectual activity 
interposes an obstacle to the easy closure of this median suture, 
and so 1n such races as the ancient Egyptian, with a broader 
forehead, metopism becomes commoner, rising to 7 per cent 
In modern civilised races the percentage ranges from 5 to IO 
In following ou: the details of this enumeration, I have spoken 
as if the microdontal condition had been the peimary one, 
whereas all theavailable evidence leads to show that the contrary 
was the case The characters of all the early ciania, Neander- 
thal Engis, and Cromagnon, are those of macrodonts The 
,Progress has been from the macrodont to the microdont, as 
*it probably was from the microcephalic to the macrocephalic 

The effects of the variations in size of the teeth are nume- 
rous and far-reaching The fluctuation in the weight of the 
jaw depending on these variations has an important influence 
on the centre of gravity of the head, and affects the set of 
the skull on the vertebral coiumn This leads to a conse- 
quent change in the axes of the occipital condyles, and it 1s 
one of the factors which determines the size of the neck- 
muscles, and therefore the degree of prominence of the nuchal 
crests and mastoid process 

As the teeth and alveolar Érches constitute a part of the appa- 
ratus for articulate speech, so these varieties 1n dental develop- 
ment are not without considerable influence on the nature of the 
sound produced The necessarily larger alveolar arch of the 
macrodont 1s hypseloid or elliptical, more especially when it has 
to be supported on a nanow frontal region, and this 1s asso- 
ciated with a more extensive and flatter palatine suiface This, 
1n tuin, alters the shape of the mouth cavity, and is associated 
with a wide flat tongue, whose shape participates 1n. the change 
of form of the cavity of which it 1s the floo. The musculature 
of the tongue varies with tts shape and its motions, upon which 
articular speech depends, become coriespondingly modified 
For example, the production of the sharp sibilant S requires the 
approximation of the raised flexible edge of the tongue to the 
inner margins of the teeth behind the canines, and to the pala- 
tine margin close behind the roots of the canine and lateral 
inciso: teeth Thus closes the vocal tube laterally, and leaves a 
small lacuna about 5 mm wide anterially, through which the 
vibrating current of air 1s forced A nairow strip of the palate 
behind the medial halves of the median incisors bounds this 
lacuna above, and the sligntly concave raised tongue-tip limits 
it below e 

With the macrodont a.veolar arch, and the correspondingly 
modified tongue, sibilation 1s a difficult feat to accomplish, and 
hence the sibilant sounds* are practically unknown ın all the 
Austialtan dialects 

It 1s worthy of note that the five sets of sndsculde fibres, whose 
function 1t ıs to close laterally the flask-le&.e air-space between 
the tongue and the palate, are much less distinct and&mallei in 
the tongues of the Australians which I have examined than i 
the songues of ordinary Europeans 

There is a wide field open to the anatomical anthropologist in 
this investigatiog of the physical basis of dialect It 1s one 
which requires minute and careful wor, but ıt will repay any 
student who can obtain the material, and who takes timg and 
opportunity to follow it pyt The anatomical side of phonology 
1s yet an imperfectly known subject, if one may fudge by the 
crudeness of the descriptions of the mechanism of the several 
sounds to be found even 1g the most scent text books. As a 
preliminagy stein this direction we are in urgent, netd ofean 
appfopriate nomenclature zd aw accurate description of the 
muscular fibres ofthe tongue The importance of such a work 
can be estimated when we remember that there i$ not one,of the 
260 possible consonaftal @unds known to the phoncfogist "which, 
is not capable of expression in terms ef lingual, lagial, and 
palatine musculature . 

The acquisition 3 articulate speech, became "possible o pan 
only when his alveolar “arch and” falatjne Grea Became 
shortened and widenel andewhen his fongue, by Me accom- 
mogation to the modified mouth, became shorter@:nd more 
EUM flattened, and the hueher refinements @ prenunc.a- 
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tion depend for their production upon more extensive modififa- 
tiqns in the sarte directions 

I can only allude now very briefly to the effects of the third 
set of factors) the sizes of the sense organs, on the conformation 
of the skull “We have already noted that the shape and the 
size of the orbital opening depend on the jaw as much as on the 
eye <A careful set of measurements has convinced me that the 
relative or absolute capacity of the orbital cavity is of very little 
significance as a characteristic of rae The microseme Austra- 
han orbit and the megaseme Kanaka are practically of the same 
capacity, and the eyeballs of the two Austialians that I have 
had the opportunity of examining are a little larger than those 
of the average of mesoseme Englishmen 

The nasal fossze are more variable in size than the orbits, but 
the superficyal area of their lining and their capacity are harder 
to measure, and bear no constant proportion to the size of their | 
apertures, because it 15 impossible without destroying the skull 
to shut off the large air sinuses from the nasal fossæ proper for 
purposes of measurement — Thu the most leptorhime of races, 
the Esquimaux, with an average nasal index of 437 has a nasal*| 
capacity of 55 c c m , equal to that of the platyrhine Austrahan, 
whose average 1s 54 5, and both exceed the capacity of the 
leptorhine English, which average about 50 cem There is 
an intimate and easily proved connection between dental size 
and the extent of the nasal floor and of the pyriform aperture 

These are but a few of the points which a scientific cranio- 
metry should take into consideration There are many others 
to which I cannot now refer, but which will naturally occur to 
the thoughtful anatomist 

In this rapid review of the phyfical side of our subject the 
study of these race characters naturally suggests the vexed 
question as to the hereditary transmission of acquired pecu- 
harities This 15 too large a controversy for us now to engage 
in, but in the special instances before us there are grounds for 
the piesmption that these characters of microdontism and mega- 
cephaly have been acquired at some stage in the ancestral 
history of humanity, and that they are respectively coirelated, 
with dimmution of use in the one case, and merease of activity 
inthe other  Itis a matter of observation that these qualities 
have become hereditary, and the point at issue 1s not the fact, 
but the mechanism, of the transmission We know that use or 
disuse affects the development of structure m the individual, 
and it 1s hard to believe that the persistent disuse of a part 
through successive generations does not exercise a cumulative 
influence on its ultimate condition 

There is a statement in reference to one of these characters 
which has gained an entrance into the text-books, to the effect 
that the human alveolar aich 1s shortening, and that the last 
molar tooth 1s being crowded out of existence I have ex- 
amined 400 crania of men of the long, and round-barrow races, 
Romano-British and early Saxon, and have not found among all 
these a single instance of absence of the third molar or of over- 
crowded teeth On the other hand, out of 200 ancient Egyp- 
tian skulls, 9. per cent showed displacement or disease, and 
14 per cent shoy the want of one molar tooth Out of 200 
modern English skulls there was no third molar tooth in I per 
cent Sọ far this seqms to confirm the current opmion 

Yet theswhole history of the organism bears testimony to the 
marvellous persistence of parts in spite of contumely and dis- 
tse Take, for example, the present position of the little toe 
ın ntan We know not the condition of this digit in prehistoric 
man, and have but little information as to its state among savage 
tubes at the present day, but we do know that in civilised 
peoples, whose feet are trom infancy subjected to conditions of 
restraint, itis an imperfect organ— , 

e ° > 
Of every function shorn 

Except to act as basis for a corn 

In 1 per cent of a@ults the second and third Joints have 
anbylos€d, yi 3 per cent the joint between thet is rugimentary, 
with scarcely a trace eof a @avity§ in 20 per cent of fed? the 
organ has lost one or moie of its normalecompleraent of muscles 
But though shorn of some of ite elements, and with others as 


«mere shred, the toe persists, and h@wofld be a bold prophet 


who wogjd venture td forecast how pany generations of booted 
ancestry wouldesyffice to elimmate it from the organization of 
thengrmal man . e 

Neverthel€ss, althdugh it 15 difficult, to demonstrate, in the 
present perfect stafe of knowlesige, dhe m@hod whereby,race- 
characterf have origigated, I think that the mast of gur anthro- 
pologisis a9 least covertly adept the philosophy of thefnciemt 
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proverb, ** The fathers have gaten sour grapes and the children’s? 


teeth are set on edge ” : 

But there are pther branches of anthropology of far greater 
interest than these simple problems upon which we have tarried 
so long The study of man’s mtellectual natufe 1s equally a 
part of our subject, and the outcomes of that nature are&o be 
traced in the tripartite record of humaf progress which ®ve call 
the history of tultme — It is ours tg trace tlle progress of man's 
inventions, and their fiuits in language and the arts, the direct 
products of thee human mind It 1s also ours to follow the 
history of man's discovery of those secMts of natuye to the un- 
folding of which we give the name of science The task 1s also 
ours to inquire into that largest and mgst 1mgoitant of all sec- 
tions of the history of culture which deals with the relation of 
human hfe to the unseen world, and to disentangle out of the 
complex network of religion, myghology, and ritual those ele- 
ments which are real tiuths, either discovered by the exercise of 
man’s reason, or |parned by him ın ways whereof science takes 
no account, from those adventitious and invented products of 
human fear and fancy which obscure the view of the central 
reahties In this country ıt matters less that our time forbids 
us to wander 1n these fascinating fields wherein the anthropo- 
logist loves to hnger, as the munificent benefaction of Lord 
Gifford has ensured that there shall he an annual fourfold pre- 
sentation of the subject before the students of ofr Sc@ttish 
univeisities There 1s no fear that interest ın these questions 
will flag fo. want of diversity 1n the method of treatment or of 
varieties 1n the standpoints of the successive Gifford lecturers 

From the ground of our present knowledge we can but faintly 
forecast the futue of Anthropology, when its range im@e\tended 
by further research, and when it 1s purged of fancies, false 
analogies, and imperfect observations It may be that there 1s 
in store for us a clearer view of the past history of man, of 
the place and time of his first appearance, of his primitive 
character, and of his progress But has this knowledge, mte- 
resting aS it may be for its own sake, any bearing on the future 
of mankind? Hitherto growth in knowledge has not been ac- 
companied with a commensurate increase in the sum of human 
happiness, but this 1s probably due tb thé imperfection which 
characterises even our most advanced attamments For 'ex- 
ample, while the medical and sanitary sciences, by their pro- 
gress, are diminishing the dangers which beset humanity, they 
have also been the means of preserving and permitting the per- 
petuation of the weakhngs of the race, which, had natural 
selection exercised its unhindered sway, would have been 
crashed out of existence in the struggle for life 

It 1s, however, of the essence of true scientific knowledge, 
when perfected, that ıt ewables us to predict, and if we ever 
rise to the possession of a true appreciation of the influences 
which have affected mankind in the past, we shouldsendeavour 
to learn how to direct these influences in the future that they 
shall work for the progiess of the race — With such a know- 
Jedge we shall be able to @dvance in that practical branch of 
Anthropology, the science of education , and so to guide and 
fo&ter the physical, intellectual, and moral growth of the mdi- 
vidual that he will be enabled to exercise all his powers in the 
best possible duections An@ lastly, we shall make progress 
in that kindred department, Sociology? the study ef wdaich does 
for the community what the science of education does for the 
individu] Is it a dream that the future has in store for us 
such an An‘hropological Utopia? 

e 
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PHYSICS AT THE BRITISH ASSOCIATION 


THR matherfiaticians ‘ind physicists of the British Association 

e Could not have had better accommodation than that which 
was placed at then disposal yn Edyaburgh The physics lecturg- 
100m of a® University, with its appropriate fittings and appli- 
ances, 1s,their ideal environment Almost all the leading British 
physicists were present, the chief absentee of note being Lord 
Rayweagh,end foreign men of science were Well 1epresented by such 
men es Profs von Helmholz, Wiedemang, Ostwald, and Du 
Bors, from Germany, M Guillaume, from France, Schoute, 
frone Holland , and M$chelson, from America 

The D&cusstog on a Natronal Physical Laboratory was one of 
the most important e. 9 

The speakers were Ohver Lodge, Glazebrook, von Helm- 
holz, Lord Kelvin, Rucker, Dr John Ince, Fitzgerald, Stokes, 
Carey Fostgr, Ayrton, and the President 
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* Prof Lodge opened the discussio by giving ag outline of the 
work which might be done in such a laboratory The work 
should include the accurate determination of ppystcal constants, 
the’ maintenance of standaids® and the issue Ó* verification of 
certified copie& the continuous recording of certain special 
phenomena, the conduction of certain especial experimental 
inquiiés more paiticuldtly such as might have to be carried on 
years o1 even centuriés , the taking up and completing of lines 
of research already develop@d by amateurs (or even in well- 
equipped laboratories) to that point at which itgvas impossible 
for them, unaided, to pr@ceed farther 

Mr Glazebrook described the work done at the Cavendish 
Laboratory A part of this work consists in the testing of 
units of electrical fesistagfte and electromotive force In many 
cases it 18 quite 1epossibie (1n view of the more proper work of 
the laboratory) to give the necessary time for the proper carry- 
ing out of this work —which should be undertaken by a National 
Laboratory 

Prof von Helmholz stated that one of the hief causes for the 
setting up of the National Physical Laboratory at Berlin was 
the desire of the Government that mechanicians should be 
assisted 1n their work by means of properly conducted scientific 
research and superintendence It was necessary also that 
proper headquarters should exist for the construction and control 
of stendarés The directors are entirely free from any duties 
of teaching, no systematic instruction being given in the 
laboratory , A large part of the work done consists in standard- 
izing of thermometers In the first year of the institution 90,000 
weie tested Electrical apparatus, steam engine indicators, and 
standard \ghts for gas and electric companies, are also tested , 
and a considerable amount of thermodynamical work is under- 
tahen with a view to practical improvements £2500 are 
spent annually upon apparatus and work alone, exclusive of 
salaries 

Lord Kelvin said that ıt was a matter of great importance to 


*the nation that its artizans should have as good scientific direc 


tion for their work as the artizans of Germany have for theirs 

Prof Rucker said that it was by no means gratifying that it 
was necessary to sen@ thermometers to Parts in order that they 
shotild be compared with the air thermometer It would be of 
great advantage to have a national institution worked largely in 
connection with the Royal Society 

Prof Fitzgerald, among other things, said that he doubted 
if the House of Commons was sufficiently educatefl to under- 
stand that the advance of scientific work was of national 
value 

The Discussion on Nomenclature of Units was opened by 
Prof Oliver Lodge on lines recently indicated ın NATURE 

Dr Hopkinson and Dr Preece criticized the proposed 
changes, neaintaining that the tıme had not yet arrived when 
they could be advantageously introduced, even if they were 
satisfactory, which was very questiopable except in one or two 
cases . 

Dr du Bois also spoke in 8pposition to the proposed 
changes, remarking that, even if accepted in Britain, they 
certainly would not be favoured in Germany The discussion 
then dropped ° . 

The Lepore on Uudefnound Temperature dealt with obser- 
vations made in a boring at Wheeling, West Virginia The 
well had been sunk by a company to a depth of 4500 fet The 
company decided to abandon jt at this stage, but on request 
the boring was continued to a much greater depth for the epur- 
pose of the scientificgbservations , During last summer obser- 
vations of temperature were made at euccessi®e depths of 125 
feet down to the bottom The surface temperatu:@ being 51°, at 
a little more than 1000 feet below the surface, 68¢ 75 were regis- 
tered At 3000 feet and 4000 feet respectively, 87" and 105 were 
observed , and at the bottom of the well the temperature w&s 
ilo! r5 The rate of increa8e gróivs with the aepth, Between 
1590 feet and 1835 feet, the average rate was I^ per 92 fget,, 
between 1835 feet and 2486 feet 1t was 1° per 84 5 feft This 
increased until at the foot the rate was I^ per 58 fget abe 
average rate was I° per 72 feet ° = 

Report on the Discharge of Electricity from Points —Ks the 
result of the experiments made ıt was fognd that disturbing in- 
fluences, which had little ay no effect at the cathode, had a 
powerful effect wheneapplied to the anode, s8 as evef to pre- 
vent the passage of sparks — Experiments were abo made with 
the view of determining the quantity of tras concerned in the 
passage of a given quantity of electriaty 
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Repost on Electricel Standards —The committee which sub- 
mitted this report had a meetmg at Edinburgh, which was 
attended by a number of foreigners As a 1esult of this meeting 
they agreed to the following resolutions —(r) That the resist- 
ance of a specified column of mercury be aflopted as the 
practical unit of resistance, (2) That 144521 grammes of 
mercury in the form of a column of uniform cross-section, 
106 3 cm in height, at o” C , be the specified column, (3) 
That standards in mercury or solid metal having the sante 
resistance as this column, be made and deposited as standards 
of resistance for industrial purposes , (4) That such standards be 
periodically compared with each other, and also that their values 
be redetermined at intervals in terms of that of a. freshly set up 
mercury column It was further agreed that these resolutions 
be communicated to the Electrical Standards Commyttee of the 
Board of Trade It was agreed that the number o ooT118 should 
be adopted 3s the number of grammes of silver deposited per 
second from a neutral solution of nitrate of silver by a current 
of one ampere, and that the elettromotive force of a Clark cell 
«t 15°C should be taken as 1 434 volts 
Prof von Helmholz remarked that a column of mercury was 
much preferable to alloys, in which small fissures might exist or 
come into existence He alluded also to the manner in which 
the difficulties of setting up such a mercury column, arising 
from the want of proper contact between the mercury and the 
glass, may be overcome The British and German tests agreed 
so closely as to show that the results might be used for com- 
mercial purposes, possibly for centuries , though, for scientific 
purposes, some change might be needed He and others had 
been sent here by their Goveenment with the object of coming 
to an agreement on this subject with Great Britain, and it was 
hoped that Amenca and France would also adopt the 
resolutions 
Wire Standards of Electric Resistance, by Dr Lindeck, of 
Berlin —The author described experiments on this subject 
Alloys containing manganese seem to be the best for the purpose 
Those containing zinc are the most objectionable because of 1m- 
purities Changes of resistance depending on the piocess of 
winding the cous were also investigated The best results were 
got with the alloy manganin Changes of resistance, apparently 
due to oxidation from contact with the air, take place , but these 
can be avoided by varnishing the wire lne resistance rises 
slowly with temperature, reaches a maximum, and then decreases 
rapidly 
Prot Sylvanus Thomson said that, 1n working with manganın, 
he had found that ıt could not be relied upon if too strong a 
current were sent through it He agreed that no alloy contain- 
ing zinc shoula be used 
On the Clark Cel, by Dr Kahle, Berlin —Dr Kahle gave 
details of experiments made on Clark cells He found that they 
furnished a very trustworthy standard of electromotive force, and 
that they Were very suitable for practical work 
Prof Carhart said that he had found cells, made by different 
persons at different times, gave practically the same result when 
used under the same conaitions 
Mr Glazebrook said that he had come to the conclusion that 
differences amongst the results given by different cells were due 
to the fact that the time taken to reach the equilibrium gondition 
differed in different cells 
Prgfiminary Account of Oceanic Circulation, based on the Chal-» 
lenger Observations, by Dr A Buchan —In communicating 
this account, Dr Buchan remarked that the enquiry had so far 
advanced that thé chief results could be stated The Challenger 
observations have been supplemented by*hose of Mohn, Agassiz, 
T Buchanan, Belknapp, and Capt Wharton The siffface 
winds of the globe have £ Special &earing on the sulyect of ocean 
temperature The syrface winds of the Atlantic gengate eui- 
rents which have the effect of raising the temperature on the 
west side Qf the sAtlantic, At depths irdin 100 to 500 fethoms, 
abots 10 degrees above the temperature at these d&pths on the 
east side At 500 fathoms the temperature 1s nearly the same at 
both sides of the Atlantic, but at lower depths ther effects are re- 
versed At these depihs ae west side 1s more under theenflu 
east side ıs more under the@influgnce of the under eurr&ts from 
the Medit@rranean and the equatorial regios $f the Atlantic 
This high temperat€ire disttibutin. ettands north aids eten 
beyond the Wyvillg Thémson ridge betwegn Shetlandegnd Ice- 
land," At 700 fathoms the temperature jus” south of ts n.dge 1 
fige o wx Gegrees higher than it js over th® Pacific, g ndian, and 
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South Atlantic Dceans at that depth At 200 fathoms the tem- 
pefature of the Mediterranean 1s about 56^, and 15 practically 
constant down to the bottom (1500 fathoms in some places) 
Similar conditiens hold in the Galf of Mexico, where the tem- 
perature at 700 fathoms 1s 25°5, with no change at lower 
depths On the other hand, north of the Wyville Thomson ridge 
1n the North Atlantic, there ıs a uniform temperature of abolt 
2g 5 at all depths below 700 fathqms—that temperature being 
about two or three degrees higher than the freezing point of the 
water This undercuirent of warm salt water from the Medi- 
terranean, extending even beyond the North Cape of Norway, 
seems to explam why there 1s no instance of an iceberg appear- 
ing off the west coast of Europe 

Physical Condition of the Waters of the English Channel, by 
Mr. H.V Dickson —The constitution of the samples of water 
agreed, on the whole, with that of the Challenger samples, 
coinciding entirely with that of the Atlantic water The tidal 
currents are sufficiently strong go keep the water thoroughly 
mixed from the top to the bottom, except off Start Bay, where a 
vortex 1s formed—the water being colder in summer, and 
warmer 1n winter, than the surrounding water, and this spot 1s 
one of the best fishing giounds 1n the Channel 

On Primary and Secondary Cells in which the Electrolyte ts 
a Gas, by Prof Schuster —When an electric discharge passes 
through a part of the gas filing a tube, all the gas 1s brought 
into a state in which it readily conducts electricity Prof 
Schuster has studied the laws of this conduction If we assume 
that the primary phenomena of discharge depend on dissoci- 
ation of the molecules, he remarkgd that it must often have 
appeared peculiar to experimenters that no phenomena of 
polarization appear When an elementary gas 1s used no such 
phenomena appear When compound gases are used only 
shght polarization appears , but Prof Schuster has found that 
the phenomena become very marked when hydrocarbons are 
used The law of decrease of polarization 1n this case resembles 
that which 1s observed when liquid electrolytes are used This 
points to the peiformance of work of the nature of electrolysis 
The magnitude of the effect depends on the nature of the 
electrodes It 1s small when copper and iron are used, but is 
very large when aluminium or magnesium are used When a 
latter metal was employed, a direct current being passed for a 
long time, a reverse electromotive force of 35 volts was 
got from a single cell This shows that the action ıs similar to 
that of a secondary cell Prof. Reinold has already described 
cases in which gases act as an electrolyte in a primary circuit 
when under the influence of a discharge Prof Schuster has 
found that, in such cases, the employment of aluminium 
electrodes gives very strong effects 

On Leaky Magnetic Circuits, by Dr. du Bois.—It appears 
from the experiments described that the leakage decreases when 
the magnetization 1s increased . 

Experiments on the Electric Resistance of Metalle Powders, by 
Dr. Dawson Turner —It is well known that metallic powders 
have very great electric resistance his can be 1educed to an 
extraordinary degree by the passage of an electric spark ın their 
neighbourhood Amongst other substances Dr Turner has 
tried potvdered alurfinium, copper, annealed selenium, iron 
filings, snfall shot, mixtures of aluminium and resin fused into 
& solid mass, etc The best results were obtained with the first 
two, A short glass tube, filled with powdered aluminiufh, ıs 
placed in circuit with one or two cells and a galvanometer 
No current passes until a spark discharge occurs in the neigh- 
bourhood, when a fairly large effect becomes visible The 
powder continues to conduct for a short time unless it be shaken 
or disturbed, when the effect cgases [in the case of the rod of 
aluginium and resin, mere shaking does not destroy the effect, 
though tH’ application of heat does Whén the resistance has 
once been lowered in thy way, the powder becomes very seası- 
tive, a Spark at a great distance produces the effect, and a very 
shght jardestroysit « e © . 

On the Stability of Periodic Motionsby Iend Kelvin —The 


* mathgmatical snvestigation of this subject was illustrated by 


ean experiment in which a simple SMarnfonic vertical motion 
was give to the point ®f support of a pendulum When the period 
of the superpoged motion waste half of that of tge natural 
mogog of the, pen ulum,the equiliprium hgcame unstable, and 
the slightgst 1stucbarfce caused the Mi ges motion of the bob 
to be ch&inged into trSnsverse mowon «ef indteasing amplyude 
Ifthe supă gored pexgod were now lessened, the vertycal magion 
again became 
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stable equilıbrnem could beĉome stable by having its point of? 

support moved with simple harmonic motion, of proper period, 
in a vertical line, * . 

Prof Osborne Reynolds remarked that it was well known'to 
practical engineers that a revolving shaft, when driven at a 
certain speed, began te bend, and might even break, though at 
higher speeds ıt would again become straight Lord Kel®in had 
now explained this effect e d 

On the Specifice Conductivity of Thin Films, by Profs 
Reinold and Rueker —When the film, was an aqueous soap 
solution containing a considerable portion of glycerine and a 
small proportion of a metallic salt, the specific conductivity was 
the same, whether the liquid was in mgss or yas drawn out into 
a film not exceeding 1-200,000 in inethickness When the 
liquid consisted of an aqueous soap solution abne, the specific 
conductivity increased when the éhickness became small, until, 
in the thinnest film observed, ıt was seven times as great as at 
first The effecteseemed to be due to a breakmg down of 
equilibrium when the tenuity was extreme 

A Contribution to the Theory of the pei fect Lnfinence Machines, 
by J Gray, B Sc — The theory of the perfect influence machine 
has been shown by Clerk Maxwell to be analogous to Carnot’s 
theory of the perfect heat-engine Maxwell pornts out that there 
is a loss of energy in the oidinary influence machine through 
sparking at the contacts, which would render the Machi® ın- 
efficient, even though losses from leakage and the like were done 
away with Mawwell has described a machine in which spark- 
ing end the loss due to itis eliminated. This 15 done by causing 
the carner of electricity always to make contact with charging 
and discharging conductors when the former 1s at dhe same 
potential as the latter In the case of the discharging con- 
ductor, this 1s done by prolonging the contact springs to meet 
the carrier, in. the case of the charging conductors this is not 
sufficient , 1t 1s necessary to surround the ends of their contact 
springs by two additional conductors charged to an equal and 


opposite potential, and of such capacity as will just reduce to * 


zero the potential of the small quantity of electricity left from 
the previous®lischarge These additional conductors were called 
by Maxwell regenerators, as bemg andlogoifs to regenerators in 
the heat-engine. À 
The object of the author is to investigate the efficiency of an 
influence machine constructed according to Maxwell's design, 
and other designs less perfect This ıs done by drawing a QV 
(quantity-potential) energy diagram for one revolution of the 


carrier ‘The results obtained are as follows — 
Theoretical 
efficiency 
Maxwell’s machine " E. 
without regeneratois AE 
35 3 g e Q E Jav 
a 25 without long contacts on re- 
ceiveis $ 
j 55 withouf zegenerators and with- 
bd out long contacts on chargers - es 
where Q = quantity received og discharged by a carrier in each 


revolution, e . e 6 

V = the potential (numerical value) of the positive or 

. negative receiver, 
v = the potential of the residual charge to be reduced to 
s zero by the regenefator, 

a = the part of the carrier’s capacity due to its not 

being congpletély surrounded" by the discharging 
econductor. 


. 

The gonclusidn ıs thatthe regenerators are of much less m- 
pa than the long contacts in adding to the efficiency of an 
influence machine 

Experiments with a Rulinko f Coil, by Messrs Magnus 
Madean and A Galt —The quantity of electricity induced in a 
secondary circuit by a make in a primary circuit 1s equal to the 
quagtty widuced in the same secondary &y a break 1n the pri- 
mary. If, hofever, there 1s a non-metallic gap 1n the circuit, 
the dveak impulse causes a flow 1n one direction, and the make 
causes either no flow, or a much less flow in the opposite direc- 
tion, becuse the short mtense umpulse of the former breaks 
down the resistance, while the comparatwely long and less in- 
tense impulse, of the make either does not break down the re- 
sistance at all ,or offly does so to a slight extent, so that the 


stable. Similaby a rod poised verticali $n uw P effective registance 1s mudh greater ın one direction than in the 
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othe: To olgtain the average difference of the quantity of elec- 
tricity set in motion in ong dgrection ove: thfá in the other, an 
electrolytic cgll and a vacuum tube were placed in the secondary 
circuit of a small Ruhmkorff col The solution 1n the cell was 
sulphate of copper of density 1 7 with 4%per cent of commercial 
sulphuric acid added The mean of seven expeyiments, lasting 
from two to four "hours, geve the average electrolytic current, 
calculated from the gain of the cathode, as 4 ofa milliampere A 
similar experiment, ingwhich the vacuum tub® was replaced by 
a very large liquid 1esistance, led to no result 

The Application of Interference Methods to Spectsoscoptc 
Measusement, by Prof. A Michelson —Prof | Michelson's 
‘*wave-compuler " con@sts essentially of a small plane sheet of 
glass with paraflel surfaces and two mirrors The mirrors are 
set at right angles to each other and the central plane of the 
glass passes through their line of intersection, making an angle 
of 45° with each of them Rays of light fram the source under 
examination fall upon the glass surface at an angle of 45°, and 
are partly reflected, partly transmitted, so as to suffer normal 
reflection at the mirrors, and finally proceed from the other 
surface of the glass, at an angle of 45°, tothe eye Normal dis- 
placement of one of the miriors parallel to itself causes a differ- 
ence of path which produces interference If the source of light 
emiff iadiation of two wave-lengths (as in the case of incan- 
descent sodium), or of more, the brightness of the interference 
bands—regarded from the centre outwards—exhibis periodic 
variation, which can be accurately observed The law of varia- 
tion can be calculated when the distribution of light in the 
source, @ regards wave-length and intensity, 1s known Con- 
versely, the method can be used to determine the nature of this 
distribution Mr Michelson has examined various sources of 
light—oxygen, hydrogen, zinc, cadmium, mercury &c —and 
has found that lines which ım the most powerful spectroscope 
, Appear single, are really double, triple, or even more complex 

In examining hydrogen at different pressures and temperatures 
the results indicated that the widths of the component lines 
decreased as the pressure decreased, but not withow hmit In- 
vestigations made of a large number of substances give strong 
confirmation of the kinetic theory of gases 

On a Periodic Effect which the Size of Bubbles has on their 
Speed of Ascent ın Vertical Tubes containing Ligind, by Dr E 
T Trouton —The chief peculiarity observed when a bubble of 
air ascends in water 1s that the speed of ascent 1s a periodic 
function of the size of a bubble The form of the curve ob- 
tained by plotting the volumes of the bubbles as abscissz and 
the corresponding speeds as ordinates showed that at first, as 
would be expected, increase 1n size Uimimshes the speed , but 
afterwards the speed increases in value, then reaches a maximum 
at about tice the minimum speed , and so on two or three 
times, depending on the diameter of the tube employed — The 
oscillations in the curve die out in much the same fashion as 
those of a pendulum in a viscoug "medium The form of the 
bubbles was almost spherical at the first minimum, after tpis 
the bubble ıs pointed at the top until the second minimum is 
reached, when it 15 again rounded at the top, but has a dumb- 
bell shape, and so on, presenting 1n this way sifilarities to the 
breakingfhp ff a liquid column thr8ugh surface tension Liquids 
which do not mix with water were used instead of air, and air 
bubbles in other liquids were also used 

On a Method of Determining Thei mal Conductvouties, by Mr 
C H Lees—the method has more direct application t$ the 
determination of th@ conductivity of a liquid, than previous 
methods have It consists in measurifig the amount of heat 
conducted, under given conditions, through a flm of liqmd 
placed between two copper cylinders *It was found mqst con- 
venient to keep the upper cylinder at the temperature of the 
sprroundmg air, while the Jower one was kept cool by water 
from the mains Precautions were taken against €rxors from 
radiation, &c e *? 

A Magnetic Curve Ti acer, by Prof Ewing —The apparatus is 
designed to plot mech&nically the ordinary magnetizateon gusve® 
The curve 1s tracedgon a screen by a spot of light reflecte@ from 
a mirror, which 1s subjected to two motions—one proportional 
to the magnetizing force, the other to the*magnetization These 
motions are communicated by means of the gaggin§ gf wires 
placed in air-gaps in fhagnetic circuits In the one case, the wire 
carnes a steady current m a varying field , 1n the ether the wire 
carries the varying current in a steady field The curves may 
be traced on sensitized paper , and the instrument should be of 
much use to engineers for testing purposes In gjroiking with 


NO à160, VOL. 46) ° : 


a So 
M —— 


. 

the instrument Prof Ewing has observed true effects of magrfetic 
time-lag in the inward penetration of magnetization 

On a Magnetic Balance, and ats Practical Use, by Piof du 
Bois —A test bar of standard size is placed within a magnetizing 

ol Over this 1s placed an iron yoke, balanced ona knife edge, 

and having attached to it a graduated scale with sliding weights 
When a current passes through tne coil the equilibrium 1s eis- 
turbed, and it 1s restored by sliding the weight along the scale. 
The position of the weight then gives the magnetization 1n abso- 
lute measures in c gs units The position of the yoke 1s one of 
unstable magnetic and mechanical equilibrium 

On Earth Cus rent Storms ın 1892, by Mr W H Preece — 
In communicating this paper, Mr Preece spoke of the great ım- 
portance of observers at all parts of the globe contri ¥ing to collect 
data regarding electric storms 

On the Dielectric of Condensers, by Mr W H Preece —The 
author pointed out that in theecondensers used by him there was 
evidence of work done upon the insulating materal, which 
necessarily retarded the rate of propagation of signals 

On Polarizing Gratings, by Prof du Bois —The author has 
constructed minute gratings with silver wire scarcely visible to 
the naked eye — Radiant heat and long light waves are polarized 
by these gratings in the same way as electromagnetic radiations 
are polarized by larger wire gratings 

The Volume Effects of Magnetism, by Dr. C G Knott —The 
results for tron tubes have been already described in NATURE 
In one case a steel tube, of given bore and thickness of wall, 
gave increase of internal vajume in all fields used Usually the 
volume diminishes in low fields and increases in high The 
effects were shown to the audience by projection upon a screen 

An Estimate of the Rate of Propagation of Magnetizatzon os 
Jon, by Prof Fitzgerald —Assuming that the iron 1s constituted 
of a system of little magnets, and with possible assumptions as 
to the size of these magnets and their stiength, ıt 1s found that 
their natural iate of vibration may be one hundred millions per 
second Unless the period of the vibtation propagated through 
the xon approximates to this the wave lengths would be very 
small , while quicker vibrations, with periods Itke those of light, 
would not be propagated at all 

Experimental Proof that the Coeficient of Absor phon rs not 
affected by Density of Illumination, by Dr W Peddie —When 
parallel rays of light pass through a uniform absorbing medium, 
the intensity of the light diminishes according to a certain law 
The assumption which, on this point, 1s made the basis of the 
theory of radiation 1s that the fractional dimunition of intensity, 
at any stage, per unit of thickness traversed (called the coefficient 
of absorption), 1s independent of the intensity of the light. Sir 
G Stokes has indicated a method of testing the point 
by the reflection of light, at nearly perpendicular incidence, 
from the* surface of glass—part of the absorbing medium 
being placed in the path of half of the light before 
reflection, and a similar part being placed in the path of the 
other half after reflection Both portions, being then projected 
on a screen, could be directly compared 1n resflect of colour and 
intensity. No test seems to have been made by this or any 
other method In Dr Peddie's method liht is passed through 
two double image prisms and a plate of quartz Fou? rays are 
thus produced, coloured alike ın pairs, the colour of one pans 
beinf complementary to that of the other The colour ofsone 
pair can be made to match as nearly as possible the colow most 
readily absorbed eby the medium, similar portions of which are 
placed at different distances from the epoints from which these 
rays are made to diverge by means of a lens The light #ing 
projected on a screen, a direct q@mparison is obtained The 
media used were preces of surface-coloured glass In no qase 
was any difference ofserved, although the intensity vatied from 
Ite 1000, and the eye could have oWserved the diffegence of 
one per cent in*the brightness of the two discs threwn on fhe 
scredh, without the additionad help®f chfinge of colour 

On Dispersion m Double Refractiog due to Rlectrec Stress, 
by Dr John Kerr —The Ex ofdispersion has been established, 


and it 1s found that tffe optical effect depends upon the wave- 
length, being the inverse gatio of the square root of tl wave- 
length e * ee 
Ona Delicate Calowtmeter by MesstseJ eA Harker andgPeJ 

Hartog This 15 essentiglly a Bugsen 1ce-calorsmeter, with solid 
acetice acid instead® of ict, so being much more delckte, and 
capable of being &sed at ordinary temperatgres " 

902 "raphi Solutions of Dyn&mucal Problem?, by Lord Kel- 
vin e~The method ofelrawing meridiongl curves of Safhillary sur- 

. . . 
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faces of revolution, described in ‘‘ Popular Lectures and Ad- 
dresses," vol": , 2nd edition, pp 31-42, suggests a correspond- 
ing method for the solution of dynamical problems 

Reduction of every problem of Tivo Freedoms in Conservative 
Dynanues, to the drawing of Geodetic Lines on a Surface of giu 
Spgcrfic Curvatie, by Lord Kelvin 

I Any conservative case of two-ffeedom motion 1s proved to 
be reducible to a corresponcing case of the motion of a mateiial 
point m a plane 

2 In plane conservative dynamics, with any given value for 
the energy-constant, E, the resultant velocity, 7, at any point 
(x, y) 18 a known function of (+, y}, being given oy the equation 


° gp-xE-V) (1) 
where V denotes the potential at (x, y), and every problem de- 
pends on drawing lines for which fans (the Maupertius **action ”) 


1s a minimum 

3 Considering any part, S, of the mfinite plane, find a sur- 
face, S’, such that any infinitesimal triangle. A'B'C' drawn on it 
has its sides g/g, of those of a corresponding triangle ABC in the 
field, S, of our plane problem , go denoting the value of g at any 
particulai point (39, Yo) ın the plane By the principle of least 
action we see instantly that the lines on S’ corresponding to 
paths on S, are geodetic Thus the edynxamzc case of motion of 
a particle on S', is found as a perfect and complete representative 
of the motion on the plane surface S, under force with any 
arbitrarily given function V, for its Potential, and any particular 
given value, E, for the total energy of the moving particle 

4 Itis easily proved tha: the surface S’, to be found accord- 
ing to 83, exists , and that its specific curvature (Gauss’s name 
for the product of its two principal curvatures) at any point , is 
equal to 

93, A? log 7 
eec mm 

5 Examples are g.ven of the finding of S' As one ex- 
ample, illustrating the piactical usefulness of this method in 
dynamics, the problem of the parabolic motion of an un esisted 
projectile 1s reduced to the drawing of geodetic lines on a certan 
figure of revolution of which the explicit equation 1s expressed in 
terms of elliptic functions. 





THE PERIODIC VARIATIONS OF ALPINE 
GLACIERS 


‘THIS twelfth Report, dealing with the Alpine glaciers and 

their changes, by Dr Forel, comes m the nick of time, 
and will be generally welcomed, for 1t announces that the ques- 
tion of glacier changes m the A ps will m futme Be studied 
systematically , and, futher, we learn in a pos'scrpt that the 
State Council of the Canton of Le Walais have, on the propo- 
sition of M Maugce de la P.erre, head of the Home Department, 
decided to take under its efficient direction the studies of obser- 
vation and control of the variations of glaciers These obser- 
vations axe confided to the charge of the Cantonal Adminis- 
tration of Forests, the head of which 1s M Antoine de Torrente 
at Son M Forel records this act of intelhgent and prydent 
adnfimstration with keen satisfaction and true gratitude, and 
would gladly see it imitated hy other cantons possessing glaciers 
M Forel publishes also the report, which, m" compliance with 
the gyishes of M de la®Pierre, he had addressed to the Home 
Department of Le Valais It .s equally applicable to the 
glaciers of @@her cantons m Sfitzerlafih, and we therefore print 
it 28 extenso ä 


A, de la Pierre, Councifor of State head of thg Home Defurt- 
e 097 matt, Sen . 


e 

S1r,—Referring to the interview you, granted me on January 
31, agd m repily to your*questioy, I have the honour to give you 
the followifig particulars — . 

Glacigrs in. genera, and particularly those of Le Valais, are 
subject to vanagiops in sHape, which® according to an irregular 
pegogicity, cause them Somegmes to giow gn length, în breadth, 
1n thickness,"somgtinfts to decrea$e, often in very considerable 
proportkShs — These*variationf, grhich În recent centuries have 
attracted&the attentjon of the populations terested ag of 
naturalasts,Siave in this centuwy been the subject of direees udg, 
especially eluing the last twenty years — a 

1t has bqen recognized that most of the great catastwphes which 
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have ravaged the gegion of the igh Alps, have leen caused by 
these glacial van@tions Itis when @heglacier extends, lengthens, 
aiiives at its maximum, that it not only invades the fields and de- 
stroy» Alpine chalets, byt barricades the valleys, arrests the flow of 
rivers, and creates temporary lakes, the evacuation of gwhich 
ravages the coantry , or else, surpassing its gisual dimensions, 1t 
forms an avalanche, the destructive*power of which 1s terrible 
Taking my examples from Le Valais, I attribute to forces of this 
kind the catastrophes of the Valley of &aas, 1633, 1680, 1772, 
caused by the overflow of the lake Mattmarck, due*to the stop- 
page of the Viege by the glacier of Allalin, the catastrophes of 
the valley of Bagne, 1545, 1605, 1818,9cause by the formation 
of a temporary lake behind the barriéades of the glacier of 
Giétroz , the catastrophes of Randa, 1636, 1819, caused by the 
fall of the glacier of Bies, whic& had assumed extraordinary 
dimensions , perhaps we might also attribute to the same source 
the mundations of St Bartholomew, 1560, 1635, 1636, 1835, 
which may have been due to the excessive increase and fall of 
the terminal extremity of the glacier of Plan-névé of La Dent-du- 
Midi 

Since these variations of glaciers are the cause of great 
catastrophes in mountainous regions, they are deserving of 
attentive study , there is scope to form theories and tg recggnize 
the rhythm of their periodicity , it 1s very necessary to be able 
to foresee their development, ın order to ward off threatening 
events 7 

Now, the preparatory study which we have made within the 
last few yeais has shown us that the periodicity of glacial vari- 
ations 1s much longer than was formerly believed to befthe case , 
the popular dictum that the increase ın the size of glaciers recurs 
every seven years 1s certainly incorrect We cannot yet give 
definite figures, but probably the cycle of glacial variation 1s as 
much as 35 to 50 years The latter period alone has been 
studied attentively , 1f 1850 or 1855 be fixed upon as the epoch 
of maximum of glaciers, they have been steadily decreasing in 
past years, sp that from 1870 to 1875 we were not aware of a 
single one on the increase In 1875 the Glacier des Bossons du 
Mont Blanc gave the signal for a new period by commencing to 
lengthen out , 1t was followed in 1878 and 1879 by the glaciers 
of Trient and Zigtorenove, then successively by some thnty 
glaciers in different valleys of Le Valais, but the phase of 1n- 
crease 1s ndt yet general in your canton, a number of large 
glaciers, Arolla, Otemma, Corbassiére, Le Gorner, Le Rhone, 
are still decreasing or stationary — It is only of the Mont Blanc 
group that the increase can be said to be general, in Le Valais 
itis in process of development, and we are still very far from 
the maximum stage of glaciers If, as 1s probable, the maxi- 
mum only arrives at the commencement of next century, the 
actual period of glaciers will have lasted more than filty years 

Thus this is a phenomengn, whose cycle is equal or superior 
to that of the average human life, one generation of men 
witnesses only one of the glacial variations It is a phe- 
ndmenon of such majestic slowness that its study 1s exceptionally 
difficult 

A phenomenen of which a man can, 1n his whole life, see but 
one manifestation, surpassese:n its aanphtude the powers of 
initiative individual study To observe the facts of so pro- 
longed a*period, organizations are required of a superior dura- 
tion Shall we address ourselves, therefore, to learned societies, 
which, being continually renewed, may be supposed to have 
sufficient conunuzrce? We fear that, evep in the most power- 
fyl of these societies, Societies of Naturalists and the Alpine 
Clgbs, a suffyiently keen interest in observations, which can 
only be utihzedeafter the lapse of some generations will not be 
felt forthe observations to be organized and carried out with the 
nÉcessary perseverance It seems to us that the State alone, by 
virtue of the indefinite continmancest enjoys, 1s 1n a position to 
fgllgw oft this study with a sufficiently long grasp However 
much wê may be ın favour of private individual or collective 
wutiattve action 1n 1esearches and scientifig work, 1n this special 
case Ye believe it advisable to have recourse to the State ad- 
ministration, considering it the only insteiution of sufficient 
duration to proceed to fhe study of phenomena of such extreme 
slowness » è 

We therefore take the liberty of addigssing ourselves very 
respectfurly to the Government of the Canton of Le Valais, and 
begging it to introduce the study and observation of the varia- 
tions of glaciers? which have so great an influence on the pros- 
penty of môuntain populations . 

It segms tous that the State department best fitted for such a 

eo 
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study would be that of the Administration of Forests The 
forest inspectors and their agents are calld upon by their 
fufictions to travel ove: thè high valleys of the Alps , they would 
thus be able, Without great additional labour, to undertake the 
obsewvation of glaciers e. 

As fb the programm® on which they should work, we would 
simplify ıt as much As possi, and reduce it to two points — 

I To attentively survey the glaciers in order to fix for each 
one the yea: of maximum and the year of mmimum extent in 
their succesgive variatiofis 

2 To specially watch the dangerous glaciers, and warn the 
Administration of the danger they may cause by assuming ex- 
aggerated dimensions daring their phase of development 

In order to carry out this double programme, the Government 
should charge each inspector ¿0f forests to study the glaciers of 
his district, and to inscribe on a register ad hoc the state of 
growth and decline of each glacier every yeg: For important 
glaciers, interesting or dangerous, he should have measurements 
made fiom fixed marks, and state 1n exact figures the changes in 
the dimensions of the glaciers , for little, uninteresting, or un- 
important glaciers, occasional inspection and the reports of the 
mountaineers would suffice to ascertain their state of growth or 
decrease 

Me Ant$ine de Toirent, Inspector-General of the Forests of 
Le Valais, has long been occupted 1n collecting observations on 
the glacia] variations of our Alps, it 1s fiom him that we have 
obtained all the facts recorded by science m this field of research 
in Le Valais , ıt 1s for him, not for us, to give instructions as to 
the way y which the observations should be organized 

This study 1s not an expensive one , it calls for no great out- 
lay on the part of the State, nor does it make great demands on 
the powers and the time of the observers It may lead to 1m- 
portant and useful results It can only be successfully carried 
out by the State, since that alone has the necessary persistence 
to continue it long enough I therefore venture to recommend 
these studies on the variation of glacteis to your great benevo- 
lence, and to the enlightened solicitude with whieh you follow 
all questions interesting t the public welfare Men of science, 
who consecrate their lives to the study of the phenomena of 
nature, are ready to help you to the best of their ability to study 
these questions fiom a theoretic point of view But it is neces- 
sary, m order to arrive at practical results, to have a collection 
of materials of observation which the State alone seems to us 
capable of bringing together with success 

Accept, M le Conseilleur de Etat, the expression of my very 
respectful and devoted consideration 

a ° F A FOREL 

Morges, February 10, 1892 

. 
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Academy of Sciences, August 8 —M de Lacaze-Duthiers 
m the chair —The ** Pythonomorphs of France,’ by M Albeit 
Gandry Announcing fhe discovery of the snout of one of the 
great cMlfreptiles termed pytfonomorphs by M Cope, on 
account of their similarity to the sea serpent as 1magiged by the 
ancients The specimen is from a pythonomorph rom long, 
and was found in the upper chalk of Cardesse, near Pau | It is 
similar to the Afosasaze us giganteus of Maestricht, and ha$ been 
termed Lzodon mosfhauiowdes — A*smalle1 and gomewhat similar 
specimen was also found, and was ternfed Zzodon compressideRs 
These and a few minor fragments are the fifst represehta- 
tives of the pythonomorphs found in Ffance —.On the 
production of sugar ım the blood at the  expegse 
pf the peptones, by M R Lépine —On the lava of July 12, 
1892, in the torrents of Bionnasay and Bon-Nant catastrophe 
of Sant-Gervais, Haute Savoie), by M P Demontzay Sfeer 
describing the probable couise of the catastrophe, the writer 
comes to the followifig general conclusion —Tpat the awa bf 
July 12 has behaved exactly like those which have been o@served 
before in the torrents of the Alps and the Pyrenees That its 
energy was all the more disasttous as fhe transport in nfasses 
commenced in the most elfvated regions of the torrent basin 
after the sudden buiStng forth of a large body of watgr concen- 
trated more rapidly even than in the moş violene hailstorms in 
the upper basins of torrents without glaciers That the volume 


of the deposited materials of all sorts—esturated at about one*| the motto, *' Laboremus, 
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relauvely small amount of water, which effected the transport 
by a series of successive bounds, with alternate momentary 
accelerations and retardations of speed That this torrent 
phenomenon has substituted for a simple and hitherto harmless 
rivulet a torrent whose activity can be mastered with a relattvely 
Mort delay That both in the Alps and the Pyrenees similar 
cases of the transformation of peaceful rivulets into formidable 
torrents can be cited, aggravated by the fact of their being 
caused by rain, which 1s even more difficult to predict and ward 
off than the dangers presented by a glacier And lastly, that 
this great disaster could not have been provided against, since 
nobody had had the idea even of exploring the glacier of 
Téte-Rousse — On a property of lamellar bimetallic con- 
ductors submitted to electromagnetic inductiom by MM 

Ch Regnier and Gabriel Parrot An arrangement re- 
calling Faraday’s disc 1s obtained by substituting for the 
ordinary copper conductors {hin plates composed, along their 
thickness, of a very magnetic and a highly conducting metal, 
so placed that the lines of force are perpendicular to their 
thickness The flow of induction emanating from the north 
pole 1s divided into several sheets of parallel lines very close to- 
gether, which only traverse the magnetic portions of the bime- 
talic conductors, and the tubes of force become cylindrical 

The available energy 1n such an arrangement incieases at a 1ate 
which 1s sensibly proportioned to the height of the conductois 

An apparatus constructed on this principle gave, with a weight 
of 750 kg and a velocity of 500 revolutions, 32,000 watts 
giving an output of 42 wgtts per kg of the machine —The 
application of the measurement of density to the determination 
of the atomic weight of oxygen, by M A Leduc The com- 
position of water by volume, and thence its composition by 
weight, were determined by finding the density of a mixture of 
hydrogen and oaygen produced by the electrolysis of an alkaline 
solution After an electrolysis of several days, during which 
the superfluous gas was allowed to escape through mercury, the 
liquid and the platinum poles were saturated with gas, and the 
density obtained by the method previously described did not 
vary by morethano ooorgr The value within 4j, percent was 
O41423 The volume ratio between hydrogen and oxygen was 
20037 at O^, and the atomic volume of oxygen 19963 The 

atomic weight of oxygen by this method ıs 15 877, and by the 
synthetic method 15 882, so that 15 88 must be taken for the 
mean atomic weight Hence the molecular weight of water 
vapour 1s I7 88, and its theoretical density o 622 —On the 
general form of boiling-point curves for central substitution 
compounds, by M G Hinrichs —Note on the existence in the 
earth of an acid mineral substance as yet undetermined, by M 

Paul de Mondesir If all the carbonic acid contained 1n lime be 
driven off by a strong acid, and the ratio of lime to carbonic acid 
be carefully measured, the lime 1s found to exceed the quantity 
necessary for saturation The eaith remains always acid and 
capable of decomposing carbonate of lme ın the cold That this 
acid resiauum cannot be ‘humic acid or free silica 1s proved by 
the total destruction of the organic substanees by ignition or 
potassium permanganate, which leaves the property in question 
unaffected The quantity of acid matter varies from 2 to I 
percent ofthe eaith It 1s very stable, and its comp sition has 
not yet been determined —Calcareous soap and boiler explosiong, 
by & A Vivien —Pupine, a new animal substance, by M A 

B Gnffths This 15 extiacted from the skin of the chiysalis of 
several lepidoptera —On the colouring matter of Mac? ococeus 
prodrgrosus, by the same —On the cogond state of a nostoc, by 
M C Sauvageau —On an alga lıvıng m the roots of the Cyasdea, 
by M P Harot —Ongbe presqnce of fossils in the azoic for- 
mations of Bretagne, by M Charles Barrois — On*the discovery 
of cut flints ın the qtiaternary RAzsoce 0s Merck: alluVtum oi the 
Saône valley at Villefranche, by M Cg Depéret 

* 


e eRom». 

R Accademia de Lincei Jung 5 —The 289th annual |. 
meeting, honouted by the presence of H M Kifg Umberto I 
—The President introduced the two copnmittees ur iie with? 
the examination of the werks in competition for the Avo royal 
prizes of 10,000 lire each, one fo. social and ec$nomic sciences, 
the other for math@maticalesciertes e Senator Lgmpertagos re- 
porting for the first cammittee,esaid that, although tgyo essays, 
one en “ Ancient Socialifm,"*by Salvatore pes Martiis, 


an@another on the laws of the distributien of weglth, bearing 
” hadfshown considerable mêrit, the 


million cubic metres —presents no anomaly in c omgarison with te | committee gad not felt justified in awarding the pie to either 
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. 
Professor Cerruti, on behalf of the second committee, reporte 
that two candidates had been found equally deserving of the 
mathematical prize, viz, Professor Luigi Bianchi by his essays 
on tke triple orthogonal systems of Weingarten and allied sub- 
jects, and Professor Salvatore Pincherle in virtue of his variogs 
works on the general theory of functions It was therefore 
decided to divide the prize equally gmong these two candidates 
—The last of the ministerial prizes for professors of secondary 
class.cal and technical schools, amounting to a total of 9000 lire 
for philological, and gooo lire for physical and chemical 
subjects, were distributed among thirteen candidates, prizes of 
3000 lire being obtained by Professors Nasimt and Costa for 
their work. '* On the Variation of Refractive and Dispeisive 
Power of Sulphur in its Compounds,” and by Dr Enrico 
Salv.oni for his contribution ** On the Construction of the Legal 
"Ohm "—General Ferrero then addressed the meetmg on the | 
subject of scientific measuring inetruments Although, he said, 
the Fuman eye, that natural model of the telescope, the micro-g 
scope, and the photographic camera, can distinguish within a | 
few hundredths of a millimetie whether two points aie in con- 
tact , although the ea: can appreciate sounds ranging from 32 
to 7C,000 vibrations per second, and ıs able, while following the 
rhythm of a full orchestra, to discover the shghtest dissonance , 
yet tne power of our senses ts limited to a comparatively small 
poition of the infinite variety of external phenomena, that 
portion which is of more 1mmediate value for our merely animal 
hfe The errors which the unaided senses are liable to lead us 
into are mainly due to their subgectivity, which renders the 
impressions of one individual incompaiable with those of 
another, or with his own under different conditions The use 
of instruments enables us to submit these impressions to 
measurement, to compare them amongst themselves, and 
immensely to extend our field of investigation. towards the 
infinitely great and the infinitely small The progress made in 
this direction during the last few hundred years justifies the 
hope that the time 1s not far distant when the results of observa- 
tion will be as far as possible beyond the personal influence of 
the opserver The disciple of science will read the tiuth in the 
book of natiue, traced out by the phenomena themselves The 
universe, which has always remained inaccessible to metaphysics, 
will willingly disclose its secrets to the iesearches of modern 
science This owes its great progress during the last century 
mainly to the peifection and delicacy of its measuring instru- 
ments, which has made modern astronomical observations a 
thousand times mote accurate than those of the Chaldees, and 
has, by making very minute differences of temperature appreci- 
able and measurable, enabled biology to enter the 1anks of the 
exact sciences The accuracy of measurements of length and 
mass is ensured by the arrangements in connection with the 
International Office of Weights and Measures at Brét&ui]. Some 
recen: compauisons of standards gave a probable eiror in length 
of 1/20,000mm , while that for mags was 4/1000 mgr The 
determination of weight has been carried to such a pitch of 
accuracy, that % has been found possible, at Bréteul, at 
Monaco, and at Rome, to measure the slight differences of 
weigkt pgoduced by varying the height above the ground by a 
few metres For the measuremen: of time there has been no 
*necessity of fixing a conventional standard The marvellous 
inven:ion of the pendulum has made ıt possible to subdivide 
almost indefimtely the natural fundamental unit, the duration of 
the rctation of the earth In tne determination of longitudes 
the error has been 1edu@ed to one or two hundiedths of a second 
EP s chronoscope, which may be called a microscope for time, 
enables thegobserver to subdivide tfe to a thousandth of a 
sesond The impulse given to biologica] research by such in- 
struments has been astonishing The time of reaction to the 
various sensory stimuli fas been fixtd at 136 thousandths of a 
sécond forounel, at 1 fe for light, 133 for touch, 335 foi aste, 





be eliminated by repeating the observations under varying con- 
ditions The cajfulus of probabyities shows that the precision 
of results, so far as the elimination of purely accigental errors is 
concerned, increases with the square root of the number of 
observations But experience shows ghat beyond a certain 
number of ohservations the increase of precision is iflusory. 
This 1s probably due to the existeng¢: of other errors of a constant 
character which escape analysis, and from which it 1s not possi- 
ble to protect thé observations Experyment also proves that for 
all xinds of work the maximum error Au not excged a certam 
limit, which ıs a function of the mean error For angular 
measurements, this does not exceed thgee tinges the mean error, 
so that according to Gauss’s law of @rors it would be safe to 
lay 1000 to 1 against the chance of an error fheater than 3 2 
times the mean error The obgerver himself must above all 
have physical qualities enabling him to use his senses under the 
best possible condations In addition to well-trained senses and 
facility ın managing his instrument, he must have a clear mind, 
a correct judgment, and a sound scientific preparation for the 
research he undertakes Concentrated upon his research, he 
must abstract himself from the surroundings among which he 
lives, and possess a spirit unimpassioned enough to subject hım- 
self to a purely objective criticism In concluding, the speaker 
pointed out that there 1s at present no science whith tr@ts of 
meastiement in general, as a preparation to all the sciences 
which aim at quantitative results Many treatises on astronomy, 
on geodesy, on physics are prefaced by theories of instruments 
and the compensation of errors But even those works which 
profess to teat of the art of measuring are usuallyelimited to 
geodetic and topographic measurements — It 1s to be hoped that 
this important vacancy may soon be filled up, and that a Sczence 
of Measurement will umte the elements dispersed among the 
various sciences 1n one compact and haimonious whole 
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o BRAMWELDS CLINICAL ATLAS 


* 
Atlas of Chal Medie By Byrom Bramwell, MD 
Vol I (Edinburgh Constable, 1892 ) 


i ie large and handsome volume is highly creditable 
to the author and to the Extramural School of 
Edinburgh, in which pe ıs a lecturer It consists of a 
series of thirty admirably coloured plates, mostly portraits 
of patients, with about an equal number of woodcuts, and 
descriptive letterpress Phe account of the several 
diseases illustrated 1s so full and good, that ıt almost 
makes the work a collection of illustrated monographs 
The diseases described and portrayed in this first 
volume are myxcedema and sporadic cretinism, Addison’s 
disease, Hodgkin’s disease, unilateral atrophy of the face, 
bulbar pagalysis, Ophthalmoplegia externa, Molluscum 
fibrosum, Kaposrs disease, variola, melanchoha, and 
mania, 
There are also reports of cases of Friedreich’s disease 
and of a few other rare morbid conditions 
The plan adopted by the authoris to give a detailed 
, account of the case or cases illustrated, and then a dis- 
cussion of the disease under the heads of anatomy, 
diagnosis, and treatment, concluding with minute hints 
«(such as one would give to intelligent ward-clerks) as to 
* the points of climcal investigation No order P observed 
in the sequence of, subjects, and as the work 1s without a 
preface (though not, we are glad to say, without an index), 
it 15 not clear whether the author has formed any other 
plan than publishing interesting cases as they may come 
under his notice. The words “ Volume I" dh the title- 
page encourage the hope that Dr Bramwell contemplates 
an additional series, and in that case 1t might be desirable 
to arrange the completed work yn alphabetical or some 
otHer convenient order 
To take the first subject treated—Myxcedema—as a 
specimen 
There is first a brief notice af*the first patient whose 
portrait ıs given , then an account of the original descrip- 
tion of this remarkable disease by Sir William Gull in 
1873 , next a discussion of its geographical distribution 
and incigepge on sex and age » the symptoms and patho- 
logy follow, and the author agrees with the conclusion of 
most who have studied the question, that this peculiar 
condition 1s in some way dependent on atrophy of the 
thyroid body, finajly, the treatment ıs discussed, and 
the method of transplantation or $rafting of a portiofi 
of the healthy thyroid of an animal into, the patient’s 
body 1s mentioned, with the results so far obtaufed hy 
Bircher and Kocher 
"Three portraits of patients Afflicted with niywcedgma 
follow, each with a full clinical history of the case They 


are all three excelent, the colouring as welb ag éhe | markable diseasesy-idypathic (since called egrave or, 
design bemg ag good as chromo-lthography® can | pernicious) anzemia and Melasma suprarenale (sing called " 
praduce. Morbus Agidisonn) Di Bramwell 1s wel] aware of these 
This monograph is fgllowed by one on sporadic facts, but ıt would &ave been usefuleif, he Badefully aed 
cretmism, which Wr Bramwell regards as “jnfantile | them, particularly, as eo myck confuswon'on thé@esubject 
myxcedema,” another way of stating the ttue relation | still Prevails bogh in this country and yn Germafty 
which Gull’s remarkable insight led him fo detect when |, eln e@ncfusion, we must repeat that the pfesent *olume 
he called thedisease he discovered “ acretingid condition is most creditable %0 the author, te his artist, Padd to the 
* . e 
NO. 1191, VOL. 46]. « a g -` z S 
$ . ` .. : oe e >œ 


* C NATURE ` x 








389 , 





in the adult” The paper is illustrated by seven uncolouted 
hthographs . 

The two plates which belong to Addison’s disease are 
the most artistic in the book , the difficulties are, of course, 
nfuch less than .n the case ot myxcedema Some of the 
other portraits are repmoductions of photographs, véry 
good in their way, but with the defects inseparable from 
this mode of illustration 

The three coloured plates of the singular affection 
described by Kaposi under the 1ll-chosen title of xeroderma 
pigmentosum are again excellent, particularly No xvii 
The illustrations of mental disease, although they display 
considerable power in draughtsmanship, are perhaps open 
to the objection of showing such fully developed and ex- 

*treme aspects of the several states delineated, that they 
do not much help the recognition of less marked and 
typical examples 

We should, indeed, advise Dr Bramwell,1f, as we hope, 
he 1s encouraged to continue this valuable series of plates, 
to choose for illustration rather such infrequent morbid 
conditions as the diseases associated with the names of 
Graves, Addison, Raynaug, and Friedreich than the more 
famihar maladies which can be always studied at first 
hand 

It would also be well, perhaps, if 1n a scientific work 
of importance like this the catechetical method of instruc- 
tion were omitted, which here and there interrupts the 
course of a paper For instance, the following conver- 
sation, though no doubt an excellent paradigm of one 
method of class teaching, seems out of place where it 
stands (p 30) 


Dr B (to the students) The case, gentlemen, is 
exactly what I suspected It 1s, ın fact, an absolutely 
typical example of the disease Such are the leading 
facts, I shall now be glad to hear any suggestions you 
may have to make as to the diagnosis 

A Student Tumour of the cerebellum, 

Dr B No, it 1s not a case of tumour of the cerebellum. 


And so on 

Here and there an inelegant word or sentence strikes 
the eye Thus Dr Bramwell pertinently remarks that 
Addison’s discovery was not merely “a happy hit,” but 
spoils the phrase by adding “it was no mere fluke” A 
more important error of omission ıs, that in qudting the 
interesting quotation which follows from Addison’s 
origjnal work, Dr Bramwell makes no clear distinc* 
tion between the graphic and marvellously accurate 
account of idiepathic Anemia, and the description of 
Melasma suprarenale, as the discoverer named, it, 
which begins “It was while seeking in vain to throw 
some additional hght ‘upon ths form of ahaemia that 
I stumbled upon the curious facts which it is my more 
imrhediate objgct to ntake know& to the grofessiog » 
Theefact*is that Addisow, in æfew pages, made known 
the existence and clmical features of zwo gare and re- 
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re or 
pubfishers It'is remarkably moderate in price, and we 
trust that it will be so well supported by societies and 





huts for refuge in the Jotunhjem, rendered a visit to 
the foot of thé Voringfos apnd, many similar places- 


. private purchasers that Dr Bramwell will be encouraged | possible, and set up many useful sign-boards indicating 


p oe. 


to continue so admirable an enterprise. 
. 





MODERN DEVELOPMENTS IN NORWAY 


Handbook for Travellers ın Norwiy | Eighth. Edition, 
Revised (London Murray, 1892) 


NORWAY now shares with Switzerland the privilege 
of being *the playground of Europe," and would 

even take precedence were it not for the sea voyage 
there and back The recent ptogress of tourist invasion 
1s cuiiously displayed by reference to the various editions 
of Murray’s Handbooks 

We have before us the tattered remnants of our old 
travelling companion and oracle—Part 1 of the “ Hand- 
book for Northern Europe," including Denmark, N orway, | 
and Sweden (1849) Weare there told that by the last , 
census in 1835 the population of Christiania was 33,000 
The last edition tells us that is population is now 
156,000 This 1s good progress for a capital city, but 
that of the chief town of Arctic Norway 1s still more 
remarkable Tromso (lat 69° 38’ N ) had in 1816 only 
300 inhabitants Its present population 1s above 5,709, 
in spite of the fact that for more than two months the 
sun 1s continuously below the houzon On the 22nd 
January, when it makes its first appearance over a crag 
to the south of the town, the1e1s much jubilation, general 
holiday, and gun finng In the old handbook the 
journey from Tromso to the North Cape 1s described as 
an adventurous expedition demanding special prepara- 
tions, which are described, and ladies are warned not to 
attempt it Now it 15 as easy as a trip from London 
Bridge to Ramsgate, in steam packets incomparably 
superior to those wh ch carry passengers down the 
Thames 

In the old handbook the Skjeggedalsfos, justly described 
in the present edition as “more grand and picturesque 
than any other waterfall in Europe,” 1s unnoticed, as also 
1n the next editjpn (1858) It was then unknown to the 
outer world, including Norway itself, until a solitary 
English edestrian®-the writer—ventured to explore the 
valley of the Tyssedal, to climb further on, and sojourn 
for a night in the Ringedal It was first described In 
1859 in * Through. Norway with a Knapsack” Now it 
is one of the primary “hons” of Norway, there 1s a 
reggjar passenger b@at on the lake, so solitary and 
desolate before 1859, professional guides, and an hotel 
in gourse of erection The other grand region of Nor- 
way—the wildest of all—the /Jo¢unh}em, which in the 

eagly eaitigns © of the fandbook fas merely referred téin 
a single paragraph eof asfew €ines, and in 1874 Ine two 
paragraphs jracketeg! as a side «oute, was made the 
e subjéct ofea "special section df fifteen pages in the edition 
of 188, illustrated by a special map of the district 
This is continugd 1n the present dition 

Gee Nowvegian Jours? Club has strong claims upon 
the grat@tude of alk Norwegran tourssts , Besides publish- 
ing in ws transaqions the record of explorations Wich 


have Spened t tip manv intefesting districts, ıt has @rectad 4 Odde, August I3, 1892 
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paths to waterfalls, points of view, &c The assistance 
thus freely given to tourists in Neway contraste Y vety 
remarkably with the twopenny tycks of *British landlords, 
who, for a consideration, permit their tenants to put up 
gates and charge admission to so many of our little 
dribbles designated waterfalls, and other natufal objects 
of interest 

The present Handbook 1s trough? up to date, and 1m- 
proved :n many respects, notably by being printed on 
ı thinner paper than heretofore, and by setting the bye 
routes in smallee type, as Baedekker does There 1s. 
*a valuable feature altogether new, viz, a Guide to 
Cyching Routes in Norway The old accounts of the old 
hilly roads—which are now greatly improved or wholly 
i superseded—led to false impressions on the subject 
| The writer delivered a lecture on “ Cycling in Moigay” 
to the Society of Cyclists some years ago which corrected 
| these impressions, and induced many cyclists to do 
| Norway , this appendix to Murray’s Handbook will 
pd have still greater effect In one important 
| respect Norway offers the cyclist unrivalled advantages, 
viz, its admirable national organization of “ Stations ” 
i 
| 





for bed and board at regular intervals of about eight 
miles apart, and the annual publication of an authorized 
guide to all the 10ads and all the stations thereon, of 
which Mi Bennett publishes an English translation with 
additions and maps, which render € a very valuable 
handbook 
An ideal handbook of Norway is, however, stil 
demanded The country being a narrow strip extending 
from 58° to *72° of latitude, it lends itself to a scheme of 
| simple mapping, in horizontal stiips of one degree each, 
which would require no cross folding Each degree on 
the scale of Munck’s map would occupy only the depth 
of one of Murray’s pages The scale of this map 1s 
sufficient for pedestrians, cyclists, and carriol@ tourists 
| With such a series of maps and a small key map, the 
only handbook reference demanded would be designation 
of,latitude In 1880 the writer constructed such a series 
from Munck, and suggested its adoption by the publishers, 
but the suggestion was not carried out The develop- 
ment, or 1ather creation, offiotels infNorway ise wvellous 
The nigàt before last we stopped at the Stalheim Hotel, 
, dined in a magnificent salon, with roomy seats for 300 
guests , music at dinner , concert in capacious smoking- 
room every gvening , several diawwg-100ms and 200 
Beds , all the salons "lighted by electricity Formerly— 
at the time ofeour first visit—the only provision here for 
travellers was a very inferior “ station,” a little hut with 
two or three questionable beds, no such luxury as white 
bregd * Much of this 1s due to the modern development 
of cruisfng 1n what may be called cooperative yachts, such 
2s ehe Cey/o; and the larger vessels ef the Orient Com- 
pany®and others, which carry about a hyndred passengers 
on gach cruise, visit the finest fjords, and halt for inlend 
trips, lus rendering a short holiday available for 
Norway, so far as the outer fringe of its grand scenery 
1s concerned . WMNW 
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OUR BOOK SHELF 


* 
Ostwald’s Klassiker der Bxacten Wessentchajten — (Leip- 
zg Verlag von Wilhelm Engelmann ) 


IT as extremely important that every student of science 
shoufd as far as possible make himself familiar with the 
history of discovery in the various subjects in which he 
1s interested He can hope to understand thoroughly the 
present position of any department of stience only if he 
understaitds the stages of development through which it 
has passed And by fai the most effective way in which 
this knowledge®can,®e attained is by the study of the 
memoirs in evhich the great masters of research have 
recorded their discoverieg and described the methods by 
which their results have been reached These documents 
bring the student into contact with the finest intellects 
which have been devoted to original inquiry, and he will, 
be surprised to find how much freshness 1s often given to 
an old doctrine when it 1s apprehended precisely in the 
way in which it presented itself to the investigator by 
whom it was first brought to light Judged from the 
poigt of view of later thinkers, the achievements of even 
the most illustrious workers belonging to past times may 
be in some ways found wanting, but the mistakes of 
great men, when properly understood, may sometimes be 
almost as instructive as those of their conclusions which 
have stgod the test of the closest and most prolonged 
examination 

Important as it 1s that the classics of science should be 
widely and carefully studied, they have hitherto, un- 
fortunately, been accessible only to a comparatively small 
class It was therefore an excellent idea to issue a series 
of them in a convenient form and at a moderate price, 
so that they might be brought within easy geach of all 
to whom the study of ecience 1s either a duty or a source 
of interest and pleasure Upon the whole, those who 
planned the present series may be congratulated upon the 
manner in which their scheme 15 being executed Dr 
W Ostwald is acting as general editor, while particular 
departments have been entiusted to specialists—astro- 
nomy to Dr Bruns, mathematics to Dr Wangerin, 
crystallography to Dr Groth, physiology to Dr G Bunge, 
the physiology of plants to Dr W Pfeffer, physics to 
Dr A von Oettingen The only serious fault we have to 
find is that memoirs in foreign languages have not been 
printed in their original form, but have been translated 
into German This cannot but diminish the usefulness 
of the series from an inteinatienal or cosmopolitan point 
of view , and we may doubt whether it ıs really the best 
plan even for German students So fai, at least, as 
English and French memoirs are concerned, there are 
probably few serious students in Germany*who would not 
have pred to hae before them the actual words used 
by the authors themselves e 

The memoirs are not being issued in chronological 
order The series opens with. Helmholtz’s paper qn the 
conservation of energy (1847) This is followed by 
papers by Gauss, Dalton, Wol astow, Gay-§.ussac, Galilgo, 
Kant, T de Saussure, Laplace, Huyghems, Woeller, 
Liebig, Bunsen, Pasteur, and mars other famous men of 
scientific light and leading e 


Wes 
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LETTERS TO THE EDITOR . ** 


[The Eduor does nob hold himself responsible for ogenrgng wc- 
pressed by his correspondents, Nether cdn he ungertake 
to return, or ‘to correspond wrth the writers of, rejected 
manuscripts intended for this or any other part of NAWURE, 
No notice ts taken of anonymous communications i 


e. 
Aurora Borealis 2. e 


THE auroral display of Friday, the Yath inst , referred to in 
last week's issue of NAIURE, woul 
over a wide area. Between 9 30 and 10 p m ] observed itt 

. 
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Boppard, on the Rhine, a few miles above’ Coblence * The 
streamers were clearly defined, but presented no unusual features, 
bemg merely rays of whiush light which slowly dissolved as the 
moon rose above the crest of the 1ange of hills running along the 
might bank of tne river On the previous evening I was at 
Strassburg where, owing, I suppose, to the gas and electric 
lights, I took the greyish appearance of the northern honzqp to 
be nothing more than tife usual hght ın that quarter at this 
season Further south, in Switzerland and Austria, aurore 
were seen on both nights As to “the unusual time of year for 
such a display," I may mention that on Sunday, August 2, 1891, 
I witnessed a brilliant aurora from the Deck of the RMS 
Teutonie, m latizude 483? N , longitude 30? W, It varied con- 
siderably 1n intensity, and continued to do so for Imlf an hour up 
to 10 pm, Hy HARRIES 
Bayswatei, August 20 





. 
An Unusual Sunset 


THIS evening (July 29th) we were treated to a sunset of rare 
type, one which is unique at leastin the experience of the 
writer 

The fog was apparently forming round ahout the outer range 
of the mountains which hes between Mount Hamilton and the 
coast of the Pacific Ordinarily, about this time of day, one 
can see the fog drifting over the tops of these mountains, and 
pouring into the valley on this side 

To-day, however, the cyest of this range was barely visible 
above a sea of fog, which was unusually level and flat, as seen 
from above Just over and along the crest was stretched a 
slender, thin, cloud which obscured the lower half of the sun’s 
disc Suddenly there formed underneath this semi-disc another 
of the same shape and size, and similarly placed, but not quite 
so bright as the true solar disc 

The accompanying figure shows essentially what was seen 
The lower image I take to be that of the lower limb of the sun, 
shining down (from behind the upper stmp of cloud) upon 
this qmet lake of fog and there reflected But this amount of 
reflecting power 1n a fog 1f that be the true explanation, 1s very 
surprising, the 1mage formed being not only bright and sharp, 
but very free from the usual glare of what aie known as 
“brillant”? sunsets 

Another phenomenon, certainly not fiequent in this country, 
showed itself on the limb of the sun at the point indicated by the 
dotted line A 

Here twice, just before the disc disappeared, the deep red 
colour of the solar surface turned to a bright blue, the change in 












































colour being just ahput what one would experience ineexamfning 
a prominence first through the C line, and then through the F 
Then again at the last mément, wherMall had disappeased yt a 
nargow strip at the eastern gimb, fnis flashed dut into the same 
hight blue, an effect apparently due to the greater refrangibility 
of the blue rays, Combined with a verysteady atngosphere 

Mr Barnard says thet for half an hour after sufiset he, 


observed ‘a small brighfspot of light eat the pomt aee the 





sun had disappeared e * HENRY UREW, 
Lick Observatory, July 29 vu Š so 
. 
i The ked Sp8t on Jufiter. *e 


On August 1$, at 14h. 40m , I began ebseryjng gi piter with 


seem to hava been visible*| €ny fÓ'inch reflector, power 252* The red spot was seeit slightly 


and it lapked decidefly fainter and 


east of the central Meridian, 
. . e * 
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less definite than during the last opposition The spot was 
estimated to beeprecisely central at 14h. 46m, and this is 14 3 
minutes in advan@e of the time given ın Mr Marth’s ephemeris 
(Monthly Notices, May, 1892) The motion of the spot has 
therefore shown a considerable acceleration during recent, 
months. Between August 2, 1891, and February 2, 1892, the 
medh rotation period was 9h 55m 42@s, but between February 
2 and August I9, 1892, it was only 9h 55m 393s This is a 
difference of 3 seconds, and ıt clearly proves that the motion of 
the spot 1s affected by some remarkable variations A very de- 
cided retardation set 1n at the end of August, 1891, and con- 
tinued to operate until February, 1892, but since that time the 
spot has exhjbited an expected celerity of movement. 

A large numbe: of interesting details are now visible on the 
planet, but the bright equatonal spots which were so con- 
spicuous about twelve years ago have virtually disappeared, 
During my observation on August 19 I saw the third satellite 
projected on the southern limb of the planet asa bright spot 

Bristol, August 20 W F DENNING 





Numbering the Hours of the Day 


WITH reference to Dr  Mill's 1ecent interesting article on 
‘¢Time Standards of Europe,” I beg leave to emphatically 
take exception to the remark on p 176, that ‘‘the system of 
numbering the hours of the day from o to 24 has failed to hold 
the popular fancy,” as I maintam that the public has had no 
opportunity of testing the conveniemce of such a reckoning 
The ordinary standard used 1n this country being railway time, 
so long as Bradshaw 1s printed on the old system of numbering 
the hours only up to 12, it ıs out of the question to expect the 
public to adopt any other Any number of clock-faces num- 
bered otherwise, either at Greenwich or all over the. country, 
would not lead people to adopt the new system , the railway 
tables must first be altered, and as Bradshaw 1s compiled from the 
tables of separate companies, probably 1t would be necessary to 
approach the numerous railway companies with a view to their 
considering the subject and deciding upon a common plan 
They would have to discuss not only the question of printing 
the time-tables on the new plan, but also whether it would bz 
necessary, as well, to alter all the clock-faces at every station. I 
am given to understand that one railway company (in the Isle 
of Wight) for some time printed its tables—if it does not still.— 
with the afternoon hours numbered from 12 to 23, though its 
example, because, I presume, 1t was of a small and uninflaential 
line, was not copied by any other company 

A further difficulty ın the way of the public making any 
change ts that the highest authoritative book on time matters— 
the Nautical Almanac, compiled and published by the British 
Government—still reckons the hours from noon As a &vil day 
commencing at noon 1s not suggested, would not the railway 
authorities have a ready objection to usge, and decline to alter 
their time-tables while time bearing the name of tne national 
observatory, and used in the national ephemeris, were reckoned 
on a different plan from, that which it is suggested they should 
adopt? e 

As regards the existing mode of reckoning time, the art 
of'the printer 1s sometimes called in to show at once, with- 
out hving to refer to the tops of columns or the sides of pages, 
which half of the day 1s meant , thus in the Midland Railway's, 
and part of the North-Eastein Railway's time-fhbles thick and 
thin {ype show this, and®in some other tables a short vertical 
lme appears between the figures of the hours and those of the 





— * minutes e . ee 
If fhe liss of places (p. 176) at which the tgme of the national 
standard 1s kept and not kept are intended to be complete, may 
se I ask if Jersey has yet add&ted Greenwich time ?, It had not tfp 
to 1887, although*Guerngey hgd dong so MS 
Sunderland, August 1 T W BACKHOUSE 
n : . M: 
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* Propagation of Magnetic ImpufSes “along a Bar of 
[ 2 Iron , 


Ir at one end Bf 8n iron bar am alternating current Be passed 
throfziea coul@will these be a* wave propagftion of magnetism 


along thee@ar ? * . [2 
(Nature, vol xf&, f 42) "hoped to find an 


Mr Trogon 
ea, answer to tims qgestioh by searching after notes, wheg to 
qw “coils are plageg one at each end of the bar, and the same alter-* 


natnig current is passed th®ough both coils, $r when gne coil%s 
NO, IOI, voL: 46] 
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employed on a closed iron ring The search was,conducted by 

a secondary coilgbnnected with g telephone Mr Trouton 

found some places of mmimum, but ascertained that these were 

not the nodes sought for * 

Mr. Trowbndge (PA®# Mag [5] 33, p 374 1892) made use 

of his phasemefer , two secondary coils, each connected With a 
i telephone, could slide along the ring on witch two large pri- 

mary coils were placed Two mirrors on the diaphragms of 
the telephones perfmitted to study change, of phase by Lissajous's 

gures. a 

From his experiments, Mr Trowbridge infers that there was 
no wave-motion along the iron ring , hegbelieys that the pro- 
pagation of magnetic disturbances prodeced by forced oscilla- 
tions on tron bars 1s closely analogous to the propagation of heat 
over these bars . 

Though I agree with Mr Trowbridge in his conclusions, it 
seems to me that either the experiments of Mr Trouton nor 

doe of Mi Trowbridge could give any but embroiled 
results 

In collaboration with Mr N G van Huffel, Phil Nat. 
Cand at this University, I have made some preliminary ex- 
permments on this question Firstly, 1t became obvious that 
care must be taken against direct induction of the primary cotls 
on the secondary Only when the secondary col wWhich®was 
connected with the telephone was embedded 1n a mass of copper 
everywhere 2'5 cm deep, with a narrowly closing aperture for 
the iron bar, these direct effects were eliminated if the distance 
of the secondary from the primary coil were not too small I 
have found no indication that similar precautions were giken in 
the quoted experiments 

But secondly, the telephone proved to be not the proper in- 
strument for conducting the research In most cases the varia- 
tion of the magnetic intensity goes too slow to be perceptible by 
the telephone 

At one end of an iron bar (5 meters long, 1'5 cm diametei), a 
primary coil A was placed, along the bar the secondary coil B 
(within a mas? of copper, and connected with a telephone) could 
slide A magnetic impulse was giver by “sending a current 
through A If B were near A, a single tick was heard 1n the 
telephone if the distance between B and A were greater, 
nothing was perceived in the telephone However, if the 
circuit composed of B and the telephone were interrupted by a 
tuning-fork P, a sound was heard during somewhat one second 
and a half of the same pitch as the tone of the tuning-fork P, 
every time the primary current was sent through Á, or broken 
The intensity of thts sound diminished as the distance of B from 
A increased, but was still pefceptible wherever B was placed oa 
the bar 

Thereupon the primary circuit to which belongs the$ primary 
coil A was interrupted by a tuning-fork Q. If no tuning-fork 
were 1n the circuit of B and ¢he telephone, then only when B 
was near A a sound was heard of the pitch of Q, at a greater 
distgnce nothing was heard in the telephone But if now a 
tuning-fork P interrupted the circuit. of B and the telephone, a 
continuous sound was heard, even at much greater distances 
of B from A When the pitch of P differed slightly from that 
of Q, beats were perceived, als8 when the frequengpesé P was 
nearly halgthat of Q The interpretation of these facts 1s so 
apparent, that I need not dwell upon it But these facts illus- 
trate the principle on which Van Rysselberghe based his method 
ofsumfltaneously sending telegraphic and telephonic signals 

| along the same we . . 

f believe that the prop@gation of magnetic impulses along a 
bar 8f iron has*o be studied in an entirely different way We 
intend tq make afi attempf in this direction ere long 

Wtrecht, July, 1892. V A Juris. 











ee 
ti r a. 


. . . 
. ° “The Limits of Animal Intelligence " 
e 


CLOSELY 1n connection with an observation I made the other 
ddy with r&specj to an argument of Prof *Pearson's, I should 
like to®say a few words about a paper read by Prof Lloyd 
Morgan before the International Congress of Experimenta} 
Psycifology, on “ The lifnits of animal intelligence ” The first 
propositien he advanced, ** That hifman psychology 1s the only 
key to anigaal psychology,” and the deductins he subsequently 
drew, all imp&ed tha our knowledge of human psychology 
differed not only m degree, but 1n kind, from our knowledge of 
that of animals Of course it ıs true that my knowledge of my 
owt psychology does differ in kind from my knowledge of that. 

* 
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of animals, but 1t differs in exactly the same way from my know- 
ledge of thafof all other men If m no ease 1s “an animal 
activity to be 1nterprete a8 the outcome of the exercise of a 
higher psychical faculty, 1f ıt can be fairly interpreted as the out- 
come of one which stands lower on tke psychological scale,” 
the same rule should We applied to the interpretation of human 
activities, for the only reason for distinguishing between human 
and animal psychology 1s that their activities do, as a matter of 
fact, differ. Human beings are of course gistinguished from 
animals in other was, in the structure of their limbs, for 
example , *but there 1s no 2 grzorz ground for inferring from such 
differences any, and certainly not any particular, difference in 
psychological poWers ° And so far from its being permissible to 
infer such a difference from greater or less complexity of brain- 
structure, it 1s only because animals which when alive displayed 
great activities proved, on d&section, to have possessed complex 
brain structure, that we can infer any connection whatever be- 
tween the two phenomena As no man hd ever dissected his 
own brain he cannot say that any particular structure is associ-® 
ated with those psychological powers of which alone he has any 
more direct knowledge If, for example, I say '' Morality in- 
volves a perception of the relation between the actual and ideal, 
and 1s based on introspection," I say this 1n consequence of my 
pergenalexpenrence I can only infer morality, inti ospection, 
and so on, 1n other beings, whether animals or men, by judging 
from their activities And if. ** most cases of so called morality 
in the dog can be otherwise mterpreted,” so also can most cases 
In other men A fundamental distinction between the psycho- 
logical powers of animals and men could only be established by 
showing a fundamental distinction between animal and human 
activities, as observed from outside by a third person And 
though 1t 1s easy to show that there 1s a difference m degree, 
Prof Morgan did not adduce any cases which even tended to 
Show that there 1s any difference 1n kind The cases he did 
adduce all tended the other way , and though this was doubt- 
less because he only adduced difficult cases 1n order to show that 
his theory was capable of explaming them awaye his explana- 
tions seemed to ma, for «he reasons I have given, insufficient 

* Note —The quotations are from a printed fréczs of his paper 
distributed by Prof Lloyd Morgan at the meeting 

Epwarp T DIXON 
12, Barkston Mansions, South Kensington, August 5 


'Tropical Cyclones 


A FEW years ago I drew up some simple mathematical rules 
tb aid the Jamaica Weather Service when in doubt as to the 
indications, and thinking that these rules may be of some use to 
other isofated or nearly isolated stations in the Tropics, I state 
them here, and give an example or two as to their application 

At the time and place of observation let 

p = Reading of bar ın inches and decimals of an inch, 
corrected for instrumental error, reduced to 3a F 
and sea-level, and further corrected for diurnal 
variation e 

dm = Mean value gf 5 for the time of the year. 

Ap = fm — p = fall of pressure below the mean 
v = Velocity of the wind in miles per hour be 
7 = Distance of the cenjre of the cyclone 1n miles 


z = Bar-gradient, or the fall of p per mile towards the 
Y * 


centre at the place of obsefvation : . 
e 
kA = Rate of fall, or the fall of 2eper hour, © 


. 
d 


= Rate of approach of the centre 1n miles per hour " 


e 
Now let us suppose that the centre 1s moving twaris éhe 
place, m this case we have 


S dp e. °. ee ° 
edr _ di .. Rate of fall ° Q) 
i: dt a  QGradgent . 
a e. 
e . . 
In Jamaica a 1s found by an exchange of telagrams between 
^ 


Kingston and Kempshot, these places being oh the hne of usual | e 


approach, afd 77 miles apart 





The next equation 1s based upon the results*of observation — 


> = A’. Fallbelow mean , 
off Twice the gradient» . (2) 
» 


e This equation must not be pressed , it 1s intended to be used 
when the centre 1s still a long way off 


Thus we have ry . 
Time of arrival of the centre = = = 
dt 


Fall below mean 
Twice the rate of fall» 





- (3) 


This ıs an important equation, for it shows that the ‘direct 
approach of a cyclone may be ascertained -by the constancy ın 
the computed time of arrivals 

As an example, let us take the cyclone which passed over 
Kingston, Jamaica, August 18, 1880 This was before the 
Weather Service was established, and the indications of the 
advancing cyclone were confused by the existence of a small 
cyclone to the north-east of Kingston, there was no wind in 
Kingston until 8 p m , and ram fell quietly ın showers all that 
afternoon from a sky covered with stratus 


Kingston, Jamaia, August 18, 1880 








Time 


' rA i 


ap z 








of arrival 

| t 

Jam | 29845 | 

95 —; 807 ^| 0178 0 O170 2 pm. 

Ip, | 777 208 0142 6 M 
Ipm | 750 : 235 0120 II 3 
3» | 729 | 256 0225 9 3 
55 | 660  ,  '325 0595 8 A 
7» | 29491 o 494 0 1808  |830 , 

9. 28937 | 








From the last column it appears that from 7 a m to 1 p m. 
the cyclone was not directly approaching, and from the logs of 
vessels and othei information st is certain that tne cyclone was 
passing south of Jamaica on a westerly course, and that between 
Iand 3p m it turned on its course and advanced directly to- 
wards Kingston The centre arrived at about 9 15 p m , lowest 
@ = 289171 A warning notice was posted at 3 pm, but had 
these rules been in existence, a better notice could have been 
posted at 5 p m 

Now if the gradient be not known at an isolated station, 1t 
may sometimes be deduced from the theoretical equation— 

"d 
d; 00907» , « (4) 
This equation 1s only to be used for consylerable distances from 
the centre, and if v be small, or variable, or if ıt he mixed up 
with the sea-breeze, 1t cannot be used at all 


. 
sf A be known, z 1s knowa from (2), and then somg idea 
ar 


may be formed,as to the magnitude of the coming disturbance. 
The following rule may prove useful 5~ 

Let Ag¢ be the fall below the mean at the calm centregf the 
cyclone, then, roughly ^ E 


ap, = E^ tdap) — .^"9 


° . , 
Now e is fnknown in the example above, bet if we®take 
e ar e e e 

dr 


= 18 from thè subequentiy know; circumséances, (1) gives 
es . e 


ea 


e * 
z = O0 0012 at 3 P m *(2) gives 7 =9106 at the vr hour e 


7 . 
which happens to be nght , afd (5) gives Agie= 1 3, which isa 
little too large, th@observad falleat the centre beng abqyter 1 
As another examygle, let ys take tbe egreat hjrrıcane in 
Maantius on Afi 29 thi® year Some valuable notes by 
De Meldrum are published m NATUR, June 9gg*ut unfortu. 
*. 


" 1 See '* Jargaica Meteor Obs avo! 1 (Introdwetipn) 
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nately the reading? of the barometer are not corrected for diurnal 
variation, although the given values of af are so corrected , and 


. 
e I can only apply approximate corrections, and so obtain approxi- 


mate values of A? 
Mauritius, Api 29, 1892 
-$~ 








ap Time 

P ! AP | “at of arrival 
meee e Ri a T 
6am | 29668 o 282 0 o18 2 pm 
8, ft e 597 353 029 2 s» 
9» ; 536 414 063 I n 
10 ,, : 440 510 094. I n 
u p i 29 304 o 646 O 131 (139 4, 

. t 





The computed time of arrival ıs therefore 1 30 pm, and the 
agreement in the last column shows that the centre was directly 
approaching the place of observation, and 1t really arrived there 
at2,or230pm 


Now at 6 am the wind was 22 4 miles an hour (4) gives 


T = O O0I6 , (2) gives 7 = 104, and (5) gives AZ, = 15, 


which 1s a little too small, the observed fall at the centre being 
about 20 If, however, we compute Age for 9 am, we get 
24, which 1s a little too large, and $ in the case of time of 
arrival, we should be guided by a series when possible 

- Jamaica, July 29 MAXWELL HALL 


A Sparrow’s Antipathy to Purple 


I HAVE but just seen your number for March 10 About five 
years ago I knew a tame sparrow with a great antipathy for 
puple It was brought up in a room, but not, or seldom, caged 
It lived fom or five months A piece of blue paper placed over 
its food would cause it to hesitate, though if hungry it would 
eventually draw the paper aside , a person coming into the room 
wearing a blue dress would make it quite wild, and a habit of 
mischievously pecking at a ceitain part of the wall of the room 
was successfully stopped by hanging a piece of blue paper there 
This sparrow was taught to be cleanly in its habits I had put 
off wriung this to you in. hopes that others who saw more of the 
sparrow would have written a more detailed account, but trust 
this letter may not be too late for any one interested to get a 
young sparrow from the nest this year and rear ıt Sparrows 
have not yet reached Borneo G D HAVILAND. 

Sa awak, June 17 k 


Bumping ın the Lane Fox Mgrcurial Pump 


CAN any reader of NATURE favour me with a method by 
which the bumping in the Lane Fox pamp may be obviated? I 
find that when exhaustion 15 pressed to a certain point, the 
bumping besomes so violent, ın spite of the utmost care in 
lowering the reservoir, that the bulb of the pump is constantly 

® 
cracked DG, 

Lahóre, July 25 
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*ARL SCHORLEMMER, LLD,FRS 


‘CARL SCMORLEMMER ‘having been my friend and 


colle@gue in Owens College for more than thirty 
years, it is with a sad plgasure thate I take up my pen te 
recof in the cojumns of NATURE some féw details of 
his character and work* H® had hot, like his predecess®r 


Dittmar, been a fellow,student with*me fn Heidelberg, 
b 


ut hadeworked at chemistry uf Damnstgdt, where he was 


e born, andat Giessen e In 1858 Ditfmar, who up to that 


year had Been y F udis assigtani$ obtained the College 
appointment of Démonstratgqr, and he strongly ured me 
to offe his V&cagt post to his “friend SSchoilemmer, a 
young maf of greaf promis »Freih the time of jus 
arrival in Manchestey until the day of his death Į do ngt 


te es eecollect«haf 1n*all the 1nterceurse of those years Setor- 


lemme: andel ever had a single sewious difference 


Whilst my private assistant he and I examined the 
relation which thesaqueous acids exhibit as rêgards boil- 
ing point and c8mposition, anf P remember well the 
difficulties we had to contend with in distillI:hg fuming 
nitric and hydrofluorte acids under pressure, and I abso 
remember how successfully he met thêm Once, I kifow, 
he got some fuming hydrofluorig acid dn his hand, and 
he bore the scar of the senous burn to the end This 
woik with me was his apprenticeships In a short time 
Dittmar left us, and Schoilemmer took his plage as the 
official Laboratory Assistant, and as we had not many 
students at that time, he had leisure®to be&in the hydro- 
carbon work which has placed his name high in the list 
of organic chemists of the century In 1861 the late Mr 

John Barrow, of the Dalton Chemical Works, Gorton, 
brought me a sample of the light oils which he had 
gbtained in the distillation of cannel coal At that time 
oui knowledge of the chemical composition of the low- 
boiling coal-oils was very incomplete, and I urged Schor- 
lemmer to undertake the investigation This was the 
beginning of the work which led to a result which alto- 
gether modified the existing 1deas concerning tbe con- 
stitution of the paraffin hydrocarbons, and paved the way 
for the sound foundation upon which the organic 
portion of our science has since been successfully laid 

In order to appreciate Schorlemmer's results let us 
for a few moments glance at the position gf the 
question when he commenced work Before 1848 
the only known member of the paraffin seres of hydro- 
carbons, was methane CH, In tne above year the 
researches of Kolbe onthe electrolysis of the fatty acids, 
and of Frankland on the isolation of the alcohol-radi- 
cals, opened out new fields yielding a rich harvest Each 
molecule of these latter hydrocarbons was supposed to 
contain two molecules of the radigal methyl being re- 


presented as cH i, whilst together with these a second 
3 


series of hydrides was believed to exist, E Ji ethyl 


hydride standing in the same relation to the radical as an 
alcohol does to an ether The truth of this view seemed 
confirmed by Wurtz’s discovery of the existence of the 
so-called mixed radicals in. which two molecules of dif- 


ferent hydrocarbons, such as ethyl and amyl ens d 


5^4^11 
occurred How was this question to be settled? SSchor- 
lemmer at once seized upon the correct method of solution 
and carried it out successfailly If, said he, the radical 


metbyl er is identical with hydride of ethyl ud 


not only must these two bodies possess the same proper- 
ties, but both bodies must yield the same product, viz, 
ethyl chloride, on treatment @ith chlofine Thiemdentity 
he proved, not only in the above—the most simple 
case—but in the more complicated cases of ethyl-amyl 
CH; à 
CH J gin è 
yielded respectieely chjoride of heptyl and chloride of 
decatyl, CjH,471 and C,4H4Cl It is difficult to over- 
rate the importance of shis apparently simple discovery 
It laid Ídt ever the ghost of the existence of two sets of 
isomeric hydrocarbons of the paraffin series, and paved 
the way for &ekulé's theory*of carbon combination, upon ° 
whsclPthe,whole modern theory of organic chemistry 1s 
based So to Schorlemmer belongs the credit of placing 
in boeson*the foundation-stone of ourSscience And at 
once h% name became known as a master wherever 
chemistry is studied , go that in. 1871 the Council of the 
Royal’ Society admitted him to the Fellowship at once, 
an honout conferted nowadays on few , 

But it Was pot only as an expert “experimentalist that 
Schorlemmer excelle@, and his thirty-two papers cata- 
logued ın the Royal Society list prove that he was a suc- 
cegsful one He possessed an exhaustive knowledge, un- 

6 


and of di-amyl CHo) as these hydrocarbons 
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common amongst chemists, of the literature of his special 
Science In ll its varied departments elf any of our men 
wanted a quick referehcé to either recen? or ancient work, 
it was always “ Go and ask Schorlemmer,” and they seldom 
came empty away But his acquaintance with other 
scidhces was also*considerable If he had not been a 
distinguished chemist je would have måde an equally 
distinguished botanist He hkewise possessed in full 
measure that doggqd power of work wlfich distinguishes 
the German I was especially fortunate in securing his 
co-operation as co-author of the Treatise The success 
of my little Wook—@as to which no one was moie sur- 
prised than, myseff—induced me to set about the task 
of writing a larger and more complete work I soon 
found that the other vefy various and pressing duties of 
my position rendered it impossible fgr me to do all the 
work myself, and my friend Schorlemmer jomed me in 
this somewhat laborious business To him the organi 
part almost entirely owes its being, whilst in the inorganic 
portion his assistance and suggestions were most valu- 
able We published the book simultaneously ın Ger- 
many gnd England, and it 15 not too much to say that in 
both countries the work has become a standard one 
For the last few years of his hfe this was his mam work 
Only titose few men who have lately attempted the task 
of wiitng even a moderately complete treatise on 
modegn organic chemistry can know what serious labour 
such work entails Several distinguished chemists have 
given up the task as hopeless, and have not 
completed what they had begun If Schorlemmer’s 
lfe had been spared he would have brought his 
work to a conclusion, cost what it might Om 
consolation—and it 1s but a poor one—at his early death 
(for he was only fifty-eight), must be that, so far as the 
chemistry of thg hydrocarbons and their derivatives are 
concerned, his manusciipt 1s complete, and in the hands 
of Messrs Vieweg A mass of material he has gathered 
together for the remaining organic. compounds in which 
nitrogen occurs as a constituent element It will be my 
task to see whether this last portion. of thé work is com- 
plete, and if not, how it can best be brought up to the 
level of the day 
As a historian of our science, I think that the desig- 
nation of him by his Germar? friends as the “ Enghsh 
Kopp” ıs a just one Only a few weeks before his death 
he tallf&d to me with pleasure of the results of his work 
on an introduction to the history of chemistry, which had 
engaged his attention for magy months past Fortunately, 
he had the rare power of wiiting so. that his manuscript 
was at once ready for press Hence, although a rag- 
ment, his historv so far as 1t goes—and I believe it goes 
as far as the end of the eighteenth centary—is complete 
‘We seb all look With interest to its speedy publication, 
and from what I know of the author’s works and 
ways, I shall be disappointed if this fragment does 
not throw a new hgh on many daik pages in the 
early history of our science One word more a$ to his 
character I Have said that we, neverenad a difference, 
and I believe from what I know of his other friends that 
they would say the same — Heewas of,a retiring, most 
modest, and unassuming disposition To onlyea few of 
his intimates, German and English, were his tiue cofours 
visible As a laboratoly tedther he was exgelled by few, 
merely as a lecturer by many But although,*like some 
othe: eminent lecturers, his diction may have Been faulty, 
the staple articlewas there, and I never met aeea} ugent 
amongstallthpse who passed through his hardis who 
.did not express his admuration for the man, and his 
sense of the obligation whfch he felt fèr the 
masterly instruction whch the Professer alwaye and most 
readily gave, whilst* the long list of honomse which his 
men gained in organic chemistrye both At London and 
afterwards at Victoria, proved&hat his feaching was ngt 


in vain * True to his science, he valued chiefly the 
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respect and affection of his colleagues end pupis, In 
society he did not shine. nor did hetake any leading part 
in the government ofthe College or in the fofindation of the 
University, although those of us who were more active in , 
these matters could always count upon his support 1n all 
questions 1n which the interests of science were concerned, 
and if he usually preferred to be at his own desk rgther 
than to spend his time listemng to the often tedious 
discussions of the Senate meetings, he was always at 
hand when a vote was needed to carry out some measure 
of scientific reform Although for many years a natuial- 
ized Englishman, and enjoying and appreciating English 
freedom and English ways, he retained gore than 1s 
usual, a hvely interest in the welfare of the “ Vaterland ” 
I knew but little of his political views, for these 
he did not obtrude ,on his friends, though he 
held decided ones He believed in popular freedom 
and popular rights, and was a strong supporter 
of the German Social Democratic party, many of the 
leaders of this movement, both in Germany and in 
England, being his intimate personal friends But with 
these matters we have here little to do We here have 
to recognize the scientific work which he has done 
amongst us, to record our appreciation of that work, and 
to express the regret of all interested in science at his 
untimely death H E ROSCOE 





SCIENTIFIC INVESTIGATIONS OF THE 
SCOTTISH FISHERY BOARD 


T HE Fishery Board for Scotland has issued 1ts Tenth 

Annual Report (for the year 1891) It is divided 
into two parts—the general report, and the report on 
salmon fisheries We reprint from the general report 
the passage relating to the scientific investigations ca1ried 
on since the Board was reconstituted ten years ago — 
The following is a statement of the sums which have 
been sanctioned during each of the following years and 
spent by the Boaid on scientific investigations. — 


Year Sanctioned Spent 
1883-84 £300 4300 13 7 
1884-85 1600 1430 © II 
1885-86 1500 1500 0 O 
1886-87 2000 1647 5 3 
1887-88 2000 1843 4 5 
%888-89 2000 1804 4 3 
1889-90 2000 2026 10 O} 
1890-91 . 1800 1792 I3 4 
(With £200 for travelling 
expenses ) 
1891-92 41800 Do 


. 

In addition a sum of £2500 was applied in 1886-87 for the 
purchase of the steamer Gaz.and, and £500 per annum allowed 
fax its maintenance, which was mcreased first to 4900, And 
afterwards to £1200 a year * 

When the Boaid commenced its operations, it. was a new de- 
parture in State administration The Fisheries Commission of 
the United States was only establifhed in 1871, and were 
without the experience which has since been gained in America 

Germany, Norway, £4 othei*countries borderiftg on the Nort? 
Sea The direations of the Act of Parhament ereatig the 
Board were very general We were appointed to ''take cog- 
fisance of everything rélating to th@ coast and dgep sea figheries 
oé Scotland, and take suc neagures,for thtir improvement as 
the funds unde), the1g administration not otherwise appropriated 


authority or privage r&ht” Hitherto the fisheries had begn 
practically lelt to take care of themselwes During p adminis- e 
tration of the old Board? whigh had existed from 1889 under the 
name f the Commissioners of the Bush White Hernng 
Fishery, scientifi investfrations. hdd «ndeed Seen nfd* from 
time to time ing sp&gial gots, such «s the spafeing of the 
herring, the capture of immature herrings by spgt fishermen, 
Sndeth@ action of the beamgrawl on*®herrmg ®pawning-beds.e 
These inquiries yere, however, uated both wg gharacter an e 


might admit of, but without interfering with any existin gemma 
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extemt, and werd merely incidental to certain questions pro- 
minent for the tıme being The absence of definite scientific 
knowledge reltige to the fisheries had been felt and commented 
upon by Royal Commissions appointed to enquire into fishing 
questions, and when the new Board came into existence in 


1882, 1t was found that, without further information as to thee) 


habits and life-history of the food-fishes, 1t would be impossible 
to sffbmit satisfactory reports to Parliafnent either as to the ım- 
provement or the regulation of the fisheries It was accordingly 
resolved that sctentific investigations should be instituted under 
a committee, consisting of Prof Ewart (Convener), Sir James 
Maitland, Sheriff Forbes Irvine, and Mr Maxtone Graham 
This committee acted until 1886, when ıt was dissolved , and, 
in 1887, anajher committee was formed, consisting of Prof 
Ewart (Convener), Sir James Maitland, Mr William Boyd, and 
Mr W Anderson Smith, which continued till 1889 Since the 
dissolution of this committee the scientific work has been under 
the immediate control of the Board, with Dr T Wemyss 
Fulton as scientific secretary, but all the members feel, and de- 
sire specially to acknowledge, the valuable assistance which has 
been rendered by Sir James Maitland and Mr Anderson Smith 
Before describing the investigations undertaken, a word must 
be said as to the means which have been at the disposal of the 
Board In 1884 a marine laboratory was established at St 
Andrews, with the co-operation of Prof McIntosh, F R S , who 
was at the time engaged in making scientific investigations for 
the Royal Commission on Beam-Trawhng, under the late Lord 
Dalhousie , and this laboratory has continued 1n active operation 
ever since under Prof Mclntosh’s fharge In 1885 another 
laboratory was erected at Tarbert, Lochfyne, which was placed 
under the charge of Mr George Brook, F L S , and was occu- 
pied until 1887 — Dunng 1886-87 a portion of Rothesay 
Aquarium was made use of, and from 1884 until 1889 part of 
the scientific work was carried on at the Natural History De 
partment of the University of Edinburgh, under the charge of 
Prof Ewart Subsequently a marine laboratory was built at 
Dunbar, which has since been added to, and in connection with 
which the Board are now erecting a large hatchery for the 
propagation of sea fish In addition to the laboratories 


mentioned, the fishery cruiser. have occasionally been engaged | 


in aiding the scientific inquines, as have also the staff of Fishery 
Officers around the coast Since 1886 the small steam-vessel 
Ga: land, although not at all sufficient fo. the work, has also 
rendered important services 
At the time when the scientific investigations were begun very 
little was known regarding the habits of sea-fishes Fishermen, 
who presumably ought to know something of the life-history of 
the fishes they catch, knew, as Prof Huxley has remarked, very 
little beyond the best way to catch them Yet from the earliest 
period until comparatively lately, the practice has been tp shape 
fishery legislation 1n accordance with local desires or the popular 
opinion prevatling at the time, and not upon ascertamed con- 
ditions A study of the statutes dealing with sea fisheries, es- 
pecially those passed by Parliament from the muddle of last 
century to about the middle of this, shows that vast sums of 
money have been expended uselessly, and injurious restrictions 
imposed foy reasons which scientific investigations have now 
proved were illusory About thnuty years ago, however, an ım- 
pottant change in this system was effected Van Beneden en 
the cdntment, and Prof Huxley, Mr Spencer Walpole, Mr 
Shaw Lefevre, and others in this. country made g stand against 
haphazard regulations, and in Great Britain their action found 
practygal expression in thé liberating Act of 1868 (31 and 32 
Vict. c 45), which repealed or amended sixty-four fishery 
* statutes, and restored liberty of*fishing®® The Royal Commis- 
sionefs whe brought about this 1eform (the late Sir James Caird, 
Prof Huxley, and Mr Shaw Edd refer in their report to 
the qbsenee of knowledge X,bout the Habits of sea fishes, their 
reproduction, spaáwning4placeg, angl conditions of existegce 
which 1s essential to effective regulation of the fisheries 
An indicattongof the laok of accurate knowledge on these sub- 
cts as "lately as 1883 was afforded at Iendon International 
hibition in 18835, when a high authority thus described 
the conditfon of things at that time % Tt 1s a very striking fact 
that the one poit dh which al speakers at the conferchces held 
durig @he pas®summereafthe Exhibftion wele agreed was this— 
that our lgfowledge ofthe habits? tyme gR plece of spawning, 
food, pecugarities of the young, migrations, gc, of the" fish 
which fom the hasis cf British Gshertes, 1s lamentablyfdegaidht V 


> ‘and that withgnt further knowledge any legislation or attempts 
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to improve our fisheries by better modes of fishing, or by pro- 
tection or culture, fust be dangerous, and indeed unreason- 
able." * i i 

It ıs a source of satisfaction to the Board that the labours ın 
this field of fishery work, even for the comparatively short tame 
over which they have extended, have yielded successful reSults. 
and have contifbuted materially to the advancement of that 
knowledge of fishery problems, the Want of which was felt and 
deplored by the Reyal Commissioners of 1866 The scientific 
work carried on by the Board, the chief tesults of which have 
been described from year to year 1n their annual report to Par- 
lament, may be summarized briefly as follows =~ 

(1) Inquiries into the influence of beSg-traWling on the fish 
supply, especially within the territorial waters , the capture and 
destruction of immature fish by various modes of fishing , the 
condition of the inshore fisheries fof shell fish and the supplies 
of mussels and other bait for line fishermen , surveys and exam 
mation of the fishing grounds, &c 
* (2) Investigations into the food, fecundity, reproduction, 
habits and migrations of the food fishes, the location of their 
spawning-grounds, and of the nursertes of young fish, the time 
and duration of spawning, &c 

(3) The study of pelagic and demersal ova, and of the develop- 
ment of the food-fishes and edible molluscs from theeeggepoa- 
wards 

(4) Inquiries into the micro-organisms in river waters, and 
associated with salmon disease, and into the food of fishes in 
inland waters 

(5) Observations on the temperature, salinity, and physical 
conditions of the sea around the coast 

(6) The artificial propagation of sea fish and shell-fish to 
re-stock depleted grounds 

The investigations into the influence of beam trawling, which 
have been carried on with great regularity and care, have fur- 
nished a mass of scientific and statistical evidence unexampled 
in the history of any fishery, and have been followed by the 
prohibition ofethis mode of fishing within the territorial seas 
As stated in forme: reports, various portions of the inshore 
grounds were for expeitmental purposes closed against bean 
trawhag, and by the Herring Fishery (Scotland) Act of 1889, 
the territorial waters were included in the prohibition, certain 
powers being reserved to the Fishery Board Closely related 
to beam-trawlfhg is the capture and destruction of immature 
fish, which 1s generally regarded as the most important of the 
fishery problems awaiting solution ın the immediate future In 
certain foreign States and English fishery districts the landing or 
sale of immature fish under gertain sizes has already been madg 
penal , andin 1890 an International Fishery Conference was 
specially convened ın London to consider this subjectgo far as 
it affected the diminution of the fish supply from the North 
Sea Extensive observationg have been made by the Board as 
to the distribution of immature fish on the east coast of Scotland 
at various distances from shore and in water of different depths , 
the ‘minimum size at maturity of the different spectes and the 
proportions captured by various modes of fishing, with especial 
reference to the mesh of trawl-nets, have been ascertained, as 
has also the action of the besgn-trawl m destroyinggagmature 
fish according to the time the net 15 down and the nature of the 
bottom he results were embodied in a report which was 
prepared by Dr Fulton, under directions of the Board, and was 
described (we believe with perfect sbcuracy) by the vice-president 
at the Conference ‘‘as one of the most important, 1f not the 
mast important, documen$ that had up to the present been con- 
tribufed to the «fishery literature of this country "' 

The inquiries wmto the dood and propagation of the edible 
fishes hae been also prosecuted on an extensive scale The 
foo&-matertal of nearly 20,000 specimens caught at various parts 
of the coast gnd at all seasons®of thé year has been examined, * 
ang ts réSearch has yielded valuable results both 1n regard to 
the protecfion and regulation of the fisheries and the increase of 
thg fish supply by artificial means The fegundity of nearly all 
the £50g fishes lms been determined, the nature of pelagic and 
demersal ova has been carefully studied, anf the distribution 
of the former ın the wategs over the breeding grounds and along 
the coasts envestigated The development from the egg on- 
wards, arf the ch’ractenstics of the youngof the majority of 
the edible fishes have been described—aincluding the herring, 
haddock, whiting, cod,ding, turbot, plaice, lemon sole, flounder, 
&&c , and also of the most valuable forms of bait, the mussel and 


ihe clam The spawning of the herring and of the other food- 
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fishes has 1ecerved special attention, Since 1888 upwards of | should be carried on by each country, partic@larly into the cap- 
30,000 whit fish—such as cod, turbot, plaice, &c —have been | ture and destruction of immature fish by the beam trawl, prior 
individually examined * By this means the fime and duration of | to the assembling of an official International Gofference to deal 
the breediag season has been determined, and the important | with the subject by international agreement , and at a conference e 
fact has been proved that on the eastcoast of Scotland, where | of representatives of the fishing mdustry held ın London last 
thegnvestigation was mainly carried on, the spawning grounds @ February resolutions were passed, that ın view of the diminution 
of the valuable food-fishes (cod, haddock, phaice, turbot, &c ) | of the valuable food fishes, the hatching of sea-fish should be 
generally lie outside the ferritoial limit—contrary to the belief | undertaken on a large sle, and measures adopted to prótubit 
formerly held—and that only forms of comparatively little value, | the sale of immature flat fishes under a certain size The de- 
such as the flounder, «labs, and gurnards, &c , spawn within the | crease in the fish supply from the off-shore banks has not yet 
three-milt limit The importance of these facts cannot be over- | become so marked off the Scottish coast as is the case further 
estimated They bear dnectly both on the question of estab- | south , but from the statistics given below as to the yearly ım- 
lishing a close-tfme the measures proper to be taken for the | creasing number of Scottish beam-trawlers , the flocking north- 
regulation of fishing on the breeding-grounds The trawlers, | wards of English vessels from tneir own depleteds grounds , and 
driven outside the inshore waters, generally take to the breeding- | the actual diminution 1n the quantity of flat fish landed there 1s 
grounds, for there the haulstre most abundant Thesignificance | reason to apprehend that in the course of very few years a similar 
of this fact, in connection with the falling off in the inshore | result will be brought about here As has been stated above, 
fisheries, 1s becoming too grave to be longer overlooked The | the Boaid are at present hafing erected at Dunbar, by means of 
growth of population has been followed by an increase 1n the | the ordinary vote for scientific investigation, on a site granted by 
demand for fresh fish, the extension of the means of distribution | the War Otfice and the Council. of the Burgh, a large hatchery 
has ministered to this demand, and 1f the floor of the ocean ıs to | for sea fish, with the necessary tanks and pumping apparatus, 
be swept without public regulation, the ordinary fi-hing-grounds | which, when complete, will permit of several hundreds of 
will prove inadequate to maintain the supply The destruction | millions of the food-fishes being hatched every season and 
of gpawging fish is proving a serious evi] In Germany, where | planted on the fishing-grounds It will therefore be possible 
this matter has been carefully examined, it 1s now held to be | for the first time in this country to adopt active measures to 
more important to protect the spawning-banks, than to prevent | directly add to the fish supply, as has already been done 1n the 
the destfuction of immature fish Some of our fisheries are, in | United States, Norway, Canada, and Newfoundland 
fact, in danger of being exhausted unless judicious regulations 
are rigidly enforced, e 
Durffig the last three years experiments have been carried on NOTES 
to determme the migratory movements of fish, and nearly 3000 
have been labelled and returned to the sea A percentage of AMONG the honours announced at the change of Ministiy 
these has been recovered, and steps are now being taken to | the Privy Councillorship conferred upon Prof Huxley not only 
apply the same method on a large scale to the herring The | establishes a precedent, but affords an indication that the neglect 
experiments are not sufficiently advanced to justify any final con- f the cl P f : f hether they b ts of 
clusion as regards all fish, but undoubtedly as rezards many of | 0 the cams of men ot science, w etner, Liey. be servants o 
them the facts already ascertamed prove that untgl they reach a | the Crown or rot, to the ordinary national distinctions is not 
certain size they dp noteeave the territorial waters hkely to be so marked ın the future asit has been ın the past 
- The means of increasing the diminishing fisheries for shell- | Six years ago or thereabouts, Prof Huxley was allowed to leave 
fish have received careful attention Surveys have been made | the public service without the slightest recognition of the value 
of the more important mussel beds on the east coast, the exten- ha wodche-had d during fort 
sive clam-bed 1n the Firth of Forth, the cockle beds at Barra, of the woe ened done qn many capacılies SPRE Snae SD 
and a detailed examination of the great mussel-gtowing area m | Years No better way of making the so called honours 
the Clyde ıs at present ın progress The French system of | ridiculous can be found than in generally omitting to confer 
growing mussels on wattled bouchots has been tested side by | them upon persons of distimction— persons known to the nation 
side with the bed-system, and a series of experiments have been | a5 deyoting therr lives to the national welfare m some walk or 
made on board the Garland to test the comparative efficiency of h 
different natural baits, and of various artificial substitutes A other 
physicaland biological mvestigation has also been made of a WE have learned with regiet a rumour to the effect that th 
number of sea lochs on the west coast, in order to ascertain Admirajty has declined to render the assistance in carrying 
Eod M. Des growth e culture Su wig (the observers and instruments for which the Royal Society made 
cottish oyster having sunk to agery low point), and a spect 
lobster pond has been constructed at Brodick, Arran, in Thich application some time ago to further the Mai cd the 
about 200,000 young lobsters were hatched last year . total solar eclipse in Senegambia next App! If this be con- 
The physical observations into the temperature and salimty | firmed, the expedition will in all probability be abandoned 
of the sea have been carried on on board theeGa7/and and the | Such a state of things requires no comment of ours * 
fishery crusers, and ag ten fixed stations daily—five on the east . 
coast ee on the west By the courtesy of the Northern A MEETING ofthe Swiss Society of Natural History 1s an- 
Lighthouse Board, observations are allowed to be tagen daily at | nosinced to take place at Basle, from September 4to 7, under 
the Bell Rock and Oxcar Lighthouses, the lightship at the North | the Presidency of Prof Hagenbach-Bischoff, and the following 
Carr, and also at the moutls of the Tay | Many thousands of communicatiors have been aranged for —'* The Origin of Swis- 
observations are thus made every year, and several valuable re P Zurich . “Phe Th 1 Conditions of 
ports have already been published 9 Lakes," Prof A Hem, urich , he Therma! se 1 = n: 
From this brief summary of part of the work gone, it wall be the Lake of Geneva,” Prof F A Forel, Morges, The Biolo | a - 
seen that considerable progress has hgen madg since 1883 in ex- | gical Conditions of the East-Áfncan Steppe,” Prof © Keller, 
tending the knowledge of the habits and life-history ofthe food- | Zurich , “The Metamorphosis of Alpine Rocks?! Prof C 
fishes , and ıt 1s gratifying to learn that the results obtame® by | gnidt, Basle, ‘ ThesEvolution og Human and Anjmal Phy- 
the Board have been gratefully acknowledged by, high author- P a. W Hs. L * Stud 8 the Vedfiahs 
ities, and found useful in other countries * e, siggnonfy," Prof Sy HEIPHE > , DiUONS O 4 
In recent years the attention of the authorities *of various | the Aboriginals of Ceylon,” Dr, Fr Sarasın, Berhn A special 
maritime States, esgectally those around the North Sea, Y also | invitation is given to foreign sjudents to jom thémeeting — 2 
in the Mediterranean and in America, has beendorcibly Safled to 
the diminution of&he fish-supply within the territorial sea$ and on AcconDrNG to the Z#nes a telegramghas been regs s ° 
much-frequented fishing banks off shore The falling offin the | Tromso gnnouncing thatethe ganche which left Leth on July 
supply of valuable flat fishes, such as turbot, sole»~and plaice, | 20, for Jan Mayen sland, in the Greenland Sea, reached ifs, gesti 
from the North Seg, has led to various conferences of those en- | nation on the 27th The island had n&t heen visited. for ten 
gaged in the fishing ihdustry At the International Fishery yea — ThevessBi wen®rougd it and then proceeded to Spitz- 
Conference held in London in 1890, at which representatives here $ d tant collectans of regfieer, foxes 
were present from Germany, Denmark, “Holland, France, |>@aqp, where tt made importa .” A s 
Belgium and Spain, it was resolved that scientific'investigations | birds, and fossils ıp Ja Fiord and Bel Sound. 9. s 
A e. e e. e 
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ME RisELY Gitirrirus, the Administrator of the Seychelles, 
visited the Island of Aldabra in May last In a report to the 
Colonial Office cofamunicated to Kew, he gives the following 


* particulars respecting the gigantic land tortoises —‘‘ The follow- 


ing morning I went on shore to visit Mı Spurs’ establishment, 
and gbserve some of the natural peculiarities of this extra- 
ordinarily formed island, which, excepPhere and there, appears 
to be one mass of very ancient coral, which has been washed 
for so many centuries by the sea that all the softer portions have 
been washed out and the remainder 1s hard and ragged, and 
therefore 1s difficult to walk over Curious to state, small trees, 
shrubs and vins flourish over it, and in these inextricable places, 
which are of vast extent, do the enormous land tortoises find a 
genial and apparently prolific existence When Mr Spurs first 
went to Aldabra he was of opinion there were very few of them 
left, but he now states that there cannot be less than one 
thousand in all the island I made him repeat this statement 
more than once, as I was sceptical about so laige a number, 
but he assured me that a few hundreds would not accurately 
describe their number ” 


THE Tuesday evening lectures at the Royal Victoria Hall, 
Waterloo Biidge Road, will be resumed m September, and on 
the eveniags of September 6, 13, and 20, respectively, Prof B 
J Malden will lecture on ** The W8nders of the World, ” “A 
Holiday 1n Sweden and Denmark,” and ** Australia ” 


ACCORDING to the North Bretesh Agrictulturalist the 
plague of voles from which farmers in the Border districts have | 
fo. some time past suffered much inconvenience and loss, is, 
notwithstanding the strenuous efforts put forward for the abate- | 
ment of the plague, on the increase The grass lands aie so 
thickly set with the nests of the voles that much difficulty 1s | 
experienced in cutting them, and the vermin are now making 
their abode in the corn-fields, which are in consequence also 
bemg destroyed 


| 

I 
CANOVAS AND TRAYNOR, 3 Callede Santa Catalin a, Madrid | 
anvite subscriptions to a facsimile reproduction of the first geo- 
graphical chart of America (1500), by juan de la Cosa, 
Columbus's sailing-master in his first and second voyages It 
will be printed 1n the original colours, from which black, by the 
way, ıs absent The work will be published :n thiee forms, 
one—the popular—at 12s, another in vellum at 20s , and the 
third m parchment at £20 The parchment edition will be 
hand coloured è 


ProF FLUCKIG)JfR has sent to the President of the Pharma- 
ceutical Society, as representing the British subscribers to the 
Fluckiger tegtimonial, a bronze replica of the medal which was 
presented to him, and expresses the hope that it will be ac- 
cepted,as a sign of his gratitude and a slight proof of his appee- 
ciation of the friendship and encouragement he has always met 
with in England ° 


e 
‘Wimextract from the Bollettino Mensile, of the Meteoro- 


*logical Observagory of Riposto, éhe follewing details respecting 


the récent eruptions of Mount Etna Theecrater had shown 
extraordinary activity from the beginning of July, and on the 
night of the Sth-oth, a Avere shock in all the surgounding 
region announced the prébabM&ty ofan approaching eruptifn 
At I 20 pm on«the gth the south slope of thé mountain burst 
open, attabout ooo feet above thé sea,eforrging at once several 
tting lava, stones, and incandescent masses, as well 
as enormous quagtifies of sand «nd Black smoke ét umes 
largedlgcks we hurled te a height gf abouter300 feet Several 


of the moyehs united, gnd formad threeecraters mn an almost 


direct lne fgom north to south, ffom two of which the tava 


*egncircled Mome Wero {ike an g@normous river, “while*thethfrd,. 
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with more or less intensity all the month, but showed signs of 
diminishing on thg 31st The lava (devastated *much fertile 
country, but fortunately its course was checked by the deposits 
of former eruptions , if this had not been the case several of the 
villages would have been in great danges ‘This eruptio was 
noteworthy for the enormous quantities ofe smoke and sand 
emitted, and for the scarcity of seismic motions, the lava 
resembled physicalfy that emitted in the eruptions of 1883 and 
1886 . 


THE thirty-ninth Report ofthe Departrgent of Science and Ait 
of the Committee of Council on Educatien is now ready, as 1s 
also the Dnectory (revised to June 1892), with Tegulations for 
establishing and conducting science&nd art schools and classes 


Messrs GIBBONS, of Liverpool, have issued a small hand- 
book respecting the Department of Engineering ın connection 
with University College, Liverpool, which should prove of much 
service to intending students, who will find in it all the informa- 
tion they are likely to requie with reference to fees, subjects, 
evening lectures and classes, scholarships, certificates, &c P & 


THE twenty-fifth annual report of the Peabody Institute of 
the City of Baltimore has been issued, and seems «n every 
respect highly satisfactory Incandescent electric lamps and 
appliances have been placed 1n the large hall and reading-room 
during the year, accessions to the library have been numerous 


' and valuable, and the lectures weie attended by larger audiences 


than ın the preceding year Another encouraging item in the 
1eport 1s that there was an increase 1n the number of applications 
for books relating to science, amongst the subjects which appear 
to have grown 1n favour being anatomy, astronomy, chemistry, 
mathematics, $nedicine, and natural history 


e 
THE annual announcement of Courses of Instruction in the 
Colleges at Berkeley, Cal, for the academic year 1892-93 has 
recently been issued 


THE Calendar of University College, Bristol, for the Session 
1892—93, has just been ‘issued 


THE second edition of Mr W F Karby's ** Elementary Text- 
Book of Entomology” hasebeen published within the last few 
days by Messrs Swan Sonnenschein and Co The author has not 
thought it necessary to make any extensive alteratic&s in the 
text or plates, but the following additions have been made to 
the work —An appendix, gfwng further particulars respecting 
many of the insects mentionéd or figured, and a complete 
index 


In the Board af Trade Journal fo. August aie to be found 
articles on '* Chemical Induswy in Gesmany," thes, Sicthan 
Sulphur Industry,” and ''Cinchona and Indigo Cultivation 
in India ” 


'THEecurrent number of the Jon bal of the Society of Arts is, 
in the main, devoted to the publication of Pypf George Forbes’ 
first lecture on ‘‘ Developfnents of Electrical Distribution ” 

* 


Tue June number of the Agr 2cuZtural Gazette of New South 
Wages cofitains the continuation of two articles by Mr P Tur- 
ner, on * The Grasses of Australia, and ‘ New Commercial. 
Crops for New South Wales," * Notes on Economic Plants,” 
“The Sugar Cane Disease on the Richmond and Clarence 
Rigerg,” ang many other items of interest e 


THE @Korean * Repositoi y for June, which,has just come to 
hand, has an interesting arucle by Rev D. L Gifford oa 
** Ancestrale Worship as practised 10, Korea ” 

e. e 


MESSRS e CROSBY LOCKWOOD AND Son®announce for early 
publication a few work by Mr J E. Gore, entitled ‘‘ The 
Visible Universe, Chapters en the Origin and Construction of 


emitted masge@of stones and cinders The,eruption continugd | the Heavens ” á 
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British Rainfall for 1891, compiled by*Mr G J Symons 
and Mr H eT Wallis, has been published, and in consequence 
*of the exceptional charact@ of the year offwhich it treats, 1s 
rather late®in making its appearance than its predecessors have 
been The Devonshire blizzard wasethe cause of much work, 
. 
and praise is due to those observers who wee brave and per- 
severing enough to take their observations, notwithstanding the 
very exceptional difficulties by which they wgre confronted One 
observer was barric&ded with five feet of snow against every 
door, and another—a lady—finding that the wind had swept 
the grass cleangall und the rain gauge and piled the snow 
more than fiye feet “deep near the entrance gates to hei house, 
wrote to enquire what she was to enter as the depth of the 
snow ° 
Symons's Monthly Aleleorological Magazine for August con- 
tams a summary of the climate of the Butish Empire for the 
year 1891, compiled from sixteen representative stations The 
highest shade temperature occured at Melbourne, 103° in 
January. This 1s the first occasion since the publication of these 
interesting tables in 1884, that the tempeiature of Melbourne 
ha$ exceeded both Adelaide and Calcutta In connection with 
high temperature, attention is drawn to the record at Alice 
Springs’ in the centre of Austraha, which shows an absolute 
shade maximum of 117? in December, and an average maximum 
ofabowe I00° forthe month The extreme maximum ın the 
sun 165^, and the lowest mean humidity 57 per cent, were re- 
corded at Adelaide — Winnipeg, as usual, had the lowest shade 
temperature, — 34° 5, ın February, as well as the greatest total 
range 128° 1, and greatest mean daily range 22° 9 Ceylon 
recorded the highest mean temperature, 80° 7, and also the least 
range in the year, there being only 24° 3 between the maximum 
of the hottest dayand she minimum of the coldest night Malta 
usually has the smallest rainfall or the least cloud, this year, 
however, Adelaide had the least rainfall, 14 inches, and Bombay 
the least cloud, the average amount being 3 $ The greatest 
rainfall was at Colombo, Ceylon, r19 inches — 5t is unfortunate 
that both the West Indian returns have had to be omitted owing 
to incompleteness 
ABOUT the middle of last week the low pressure areas which 
‘advanced over this country from the south-westward caused a 
rapid rige of temperature in England, the maximum shade tem- 
peratures reaching 83° in the south and east These conditions 
were accompanied by violent thunderstorms over the southern, 
midland, and eastern counties oif Thursday and Friday, the area 
embraced by the storm extending from Devonshire m tha west 
to Norfolk in the north east, while the rainfall was very 
heavy, amounting to r 41nch 1n several parts e During the early 
part odas present week the temperature continued high over 
the greater part of England, being about 10° abovg the mean 
for the time of year, but was much lower in Scotland and Ire- 
land Conditions were agayn unsettled on the 231d, and about 
I 5 inch of rain was measured in the south west of Ireland on 
that morning, while areas of low puessure By over our sogth- 
west coasts, and severe thunderstorms occurre& in the ewening 
over all the southern half of Englaffd The heat og the Con- 
tinent has been excessive, the thermometer in the shade 
+ registering 100°and upwasds at many stations, and even reaching 
108° at Biarritz and Bilbao During the last few days, hasveyer, 
the weather has become somewhat cooler over Europe, although 
very high temperatfres were still maintained  Dureg the Week 
ended the 20th 1ngt. the rainfall exceeded the mean in Irdfand and 
Scotland, but in most of the English, districts there wag a con- 
siderable deficit (except 1n,the south and east, where there was 
an excess, owing #0 the thunderstorms) There still exists a 
deficiency 1n all districts from the beginning of ihe year amount- 
ing to 5 inches in the south and to, 8 6 inches in the south-west 
of England e 
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THE firm of P J Kipp and Sons, Delft, bave construgted a 
new form of their electrodynamometer for the measurement of 
telephonic cuirents, in which several improyerhents have been 
introduced Asin the old form, in accordance with the sug- e 
gestion of M Bellati (Attı del RI Ven 1883), a cylinder of 
soft iron wires takes the place of the usual movable bobbin 
The cylinder becomes magnetized under the action of the c&rrent 
in the fixed coil, its magnetization being proportional to the 
strength of the cmrent when sufficiently weak, and becoming 
reversed on the reversal of the current The instrument is there- 
fore eminently suitable for the measurement of weak alternating 
currents The coil 1s wound in two parts, whigh may be used 
1n series or 1n multiple arc, the resistance of each being about 
250 ohms A damping arrangement, similar to that employed 
1n Thomson’s quadrant elegrometei, can be used When the 
vibrations are not damped, speaking m a low voice into a Siemens 
telephone m connection with this instrument produces a deflection 
of 180mm on a scale placed at the proper distance from a minor 
which 15 attached to the iron cylinder If one speaks at the 
distance of three or four metres from a microphone placed ın the 
piimary circuit of a small induction coil—the electrodynamometer 
being in the secondary circuit —a deflection of 48mm | 15 obtained 
The price of the instrument 1s 225 or 240 francs, according as a 
concave, or a plane, minor 15 supphed A guard ring of soft 
1ron can be supplied for twenty-two francs additional The firm 
believe that the instrument will be of great use to physiologists, 
Tt ıs largely used in continental laboratories 

REPORTING lately to the Société d'Encouragement on the 
industrial preparation of carbonic acid in France, commenced 
by M Gall, M Troost points out that in Germany, which pie- 
ceded France in this matter, what greatly stvnulated the work 
was the consumption of beer, as 1t was found that by pressure 
of carbonic acid on beer, the latter could be brought up from 
cellars to bars in excellent condition, while compiessed air 
spoiled the beer In France, on the other hand, success has 
been due to the large quantities of salicylic acid used 1n medical 
treatment, this substance being largely produced by the reaction 
of hgud carbonic acid on sodium-phenol The Compagnie 
géntiale des produits antiseptigues has works near Hermes 
(Oise), directed by M Gall Pure carbonic acid 1s there pro 
duced very economically by combustion of coke , 1s collected 
ın a ggsometer, from which it 1s drawn, to be dried and com- 
pressed with pressures of 5 25, and 70 atmospheres, and 
stored in iron bottles Most of the acid 1s used for making 
salicylic acid, but other applications occur, and M Gall ıs 
increasing the power of manufacture At present 300 kilo- 
grammes are produced daily, but it will be possible,ere long to 
produce rooo kilogrammes The liquid ts nowesupplied in 
Parts at 60 c the lilogramme (say 6d for 2$ lbs) Thus 
tl French production 1s in a condition to compete wath the 
German Among other uses besides those already mentioned 
are the manufacture of aerated waters, the filtering of wine, 
cooling by virtue of the great absorption of heat in vapggizing, 


and solidification of fuged mefals unde: high pressure (which, œ ~ 


greatly improves the quality) . ° 

FROM a iecent report on the telephone system in Belgium 
(which das grewn rapidly since 1884 we learn that the Stage has 
c#hsiderably supplemente@ the work of the companies construct- 
yng and working varous small lines, and using on all of them 
the double wire (whileghe cOmpanies have maihly,contsnued the ` 
single one) The mat€nal used is the phosphor bronze of , 
Montefiore The subs@iptign varies largely, front 250 fr in 
a radius of 3 kẹ m Brusselg ang Antwerp to ag dt in 
Louvain and Malinesg One igteresting feature of the Belgium 
lings 1s that. thef'aie aM corfhected. with the princi al telegraph 
offices, tha®subscribers can,send to these, Py telephone, any 


telegrams they wish sent, and similarly they cangreceive tele* mast 
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phonrally any teltgrams addressed to them A copy of the | Africa, presented by Mr Frank Finn, F Z.S , a Common Boa 
telegram 1s sent,at the same time. The number of telegrams | (Boa constrictor) fron South America, presented by Messrs F 
thus sent by telephone 1n 1889 was 371,000 , in 1890 it grew | Sander and Co , four Indian Wild Swihe (Sus c? istatus), born’ 
* to 440,000 To facilitate the development of telephonic rela- | m the menagerie bd 
tions the country is divided by Government into a number of 4 * e : RA 
circles, containing several towns provided with central offices OUR ASTRONOMICAL COLUMN 
communicating with each other by Means of a double wire Nova AURIGE —In Wolsimgha®: Observatory Circular, 
Thus the inhabitants of a small town hke Heyst are able to Bhs 33 ed that Mr, H Pod eruat ies ais a 
" ev spin that the Nova Aurige fad increased, 
speak with Bruges, Blankenburgh, Ostend, uus d and examined August 21, and found to be 9 2, spectrin mono- 
Nieuport The system ıs being extended wherever c js f are | chromatic , one intense line (500?) E 
probable, and the telephone now enters largely into Belgian THE OPPOSITION oF Mars —At the Back Observatory, up 
habits ° to the middle of August, many of the supposed caftals on Mars 
IN the south-east of the valley of Mont Dore (Puy-de-Dóme oves is 1877 by Scluaparellı yere mapped. pred a 
E em seemed to be double n the night of the inst , 
18 a curious natural formation in the basalt, called the Creux however, Profs Schaberle, Campbell, and Hussey made three 
de Soucr A cratei-shaped depression about 80 ft wide com- tirely independent drawings, each showing the canal marked 
municates by a central hole with a larger circular cavern, 170 ft | anges on Schiaparelh's map to be distinctly double, and thus 
diameter, the bottom of which 1s occupied by a small lake | confirming in 1892 Schiaparelli's discovery of 1877 
with about 10 ft of water The sha»e is like that of two cups THERMAL ABSORPTION IN THE SOLAR ATMOSPHERE —In 
with bases opposed, the lower one the larger From an | Astronomische Nachrichten, Nos 3105-06, Mr E B Frost sets 
examination of the place this summer by M Martel and some | forth the results of his observations with reference togtherpal 
fends (Le Nature), 1t appears that carbomc acid s plentiful in | Absorption in the solar atmosphere As the paper 1s of con- 
ladd siderable length, we will only concern ourselves with the broad 
the cavern Several times they went down by rope-ladder, | results, leaving cur readers to look up the details for themselves. 
hoping to use a boat lowered previously , but they could not | The instrument—made by Mr Frost himself, and used through. 
get below about 13 ft from the wateP(which was about 70 ft. | out the experiments—was a double thermopile, or, rather, two 
from the orifice) , they experienced headache, progressive suffo- | thermopiles, of considerable length, and the back jufictions, 
cation, &c , while matches and candles went out The cavern | efter being carefully insulated and imbedded m sealing-wax, 
b bl 3 losed, th f i were inserted in the two ends ofa brass U-shaped tube, the 
18 probably closed , there s no sign of a stream, nor are there | front faces of the piles projecting a little out of the tube, while 
any stalactites The lake ıs merety fed by water filtering | their back parts were in contact m the middle To ensure an 
through the basalt, after heavy ram this 1s considerable. The | equality of temperature at the two back junctions, this part of 
temperature 1s exceptionally low, which M Martel explains | the tube was enveloped ina cyhnder filled with water, thus 
thus Snow hes several months on the neighbouring ground, ehmmating pragtically accidental thermo effects m the metals 
d when this melts 1 ines Wat itàt to th ofthe thermopiles Mr Frost’s origingl intention. was to em- 
an n spring its water penettates into the | ploy both these piles, one for receiving the projected image 
Creux-de-Souct at a temperature near o°C Thus the am is | of the sun, and the other for the direct rays, but, as he 
cooled, and, being denser than that outside it, accumulates | became acquamted with the ‘‘ disproportionately greater inten- 
below, ıt is not renewed from above. No air-current was | sity of the latter,” he was obliged to employ as a screen a thin 
observed The accepted view that there 1s water communication Slk gauze, thug using ths pile i ae to eliminate 
such effects as air currents, reflected radiations, &c 
with Lake Pavin (about 270 ft lower) 1s considered 2 mistake Let us deal first with the photosphere The following table 
It would be interesting, M. Martel says, to make methodical | shows the differences between observation and theory The 
observations, in different seasons, both as to the carbonic acid | column headed O is obtained from a curve based on the 
and the temperature observations, that of C ıs the result of theory and gives the" 
- 6 
Mr C Davies SHERBORN asks us to state that the grant | Values of I I, as obtained from the ratio L f ke 
. 0 
from the British Association, stated by us as being made towards p represents the distance of te pomt observed from the centre 
* Index to Plants,” &c , was really towards *' Index Generum | of the sun (radius = 100), ande) the angle at the sun’s centre 
et Specierum. Anmalum," a work which has already been between the hne to the observer and theiadius to the point 
referred to on two $ccasions in NATURE—May 15, 1890, and observed j N " e 
July 2, 1891 x o o, 100 0 100 O oo 
THE additfons to the Zoological Soctety's Gardens during the pa 37 99 9, 9e 8 m s: 
past week include a Japanese Ape (Macacus speciosus, §) from | 30 r 1 2 38 74 E ri ~ M a 
Japan, ‘presented by Mr H, H Jacobs, two Rhesus Monkeys 40 236 96 3 97 I -08 
(Macacus rhesus, à 9) from India, presented by Mi R Dod. 30, 300 936 a 95 I TI5 
man and Mr C. W Emlyn respectively , a Macaque Monkey 60 369 89 8 92 2. ~= 2'4 
(AMacams cynomolgus, Q) from India, presented by Mr R | of 44e4 e 94 6 87 8 +32 
«Rocca , two Cypwned Lemurs (Lemur eeronatus) from Mada- | do ^ E 2 2 ae A > 5 
gascar$ purchased , a Common Cormorant ( Z/ig/aerocorax carbo), 100 a 900 (39) 2 iu 


British, presented by Capt. Salvin , two Spotted-sided Finches 
Amagina® latgamt) from Yustraha, Purchased g twenty-five 
Cambayan Turtle Doves (urar sen@alensis) from East Afri@a, 
deposited by General Mathews, three Cambayen Turtle Doves 
- e 
(Zerturesenegalénsts) from East Afraca presented by General 
athews ,ethree Hardwackes Mastigurés ( Uromastix hardwickt) 
from India, purchased > & Robhgn Bland Snake (Coronella 
Phocas) from South Afgica, @resepted bygMiss M *Ruther- 
ford, a Nilgtic Momtgg (Varangs niotiqus) from East Africa, 
presented by Gen Mathews, a Nilotic M8nitor (Varahus 
zsloticus) from East Africa, presented by Mr ® Frantic Ful, 
28, twoeQnooth-clawed Frogs (-Yevopys e«vis) from Eagt 
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The differences in the last column might, as Mr Fiost says, 
be somewhat seduced by the inftoducfion of another constant m 
the fownuld, but even then sufficient difference would remain to 
indicate tHe inability of the formula to cope with the present 
condi ODS e e 

In thgattempt*to ascertain whether there was a difference in 
the thermal conditions for the poles and thè equator, takin 
points eequidistant from he centre of the sun’s disc, the con* 
clusion Mr #rost draws is that there ıs none The difference 
between tlfe two hémispheres also he fipdse''to be exceeding 
small, if rel” SVith regard to the spots he says, '* A rather sur- 
prising result of oe otervations was that spots are occasionally 
rélatively warmer than the sutrounding photosphere ’? Whether 
the position of the spot on the disc had anything to do with it 1s 
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uncertain, but where the observations were referred to it was 
found that ‘‘the two spots with the highest fgative temperature 
were very near the sun’s’edge " He further suggests that if 
further obsefvation should establish this fact, viz, that spots 
suffer less absorption than the neighbeuring photosphere, we 
migh? consider them®‘‘to be in a higher stratum than the 
photosphere.” A : 


HYDROGEN SPECTRUM IN THE SOLAR ATMOSPHERE — 
M Deslandres, in theẹCompies Rendus for July 25, communi- 
cates a briet note concerning the spectrum of hydrogen that was 
photographed by him in a prominence on the 4th of May last 
This spectrum, Mesides$ containing many metallic lines, shows 
also ten ultra violet r&tations of hydrogen and five other new 
ones, the latter of which, as he says, follow so regularly the 
former series that one 1s ded to consider them as due to 
hydrogen It may be remembered that Mr Balmer in- 
dicated a simple function of whole number which represented 
exactly the series of 14 radiations of hydrogen 
function, which is apphcable to most of the metals, is 


N=A- —, where N is the number of vibrations, A and B 
n? 


two constants, and # a whole number In the following table 
we gvve ge result of M Deslandres’ measures with regard to 
the new addition to this series, to show how close an agreement 
exists between the calculated and observed values — 





Whole No? No of vibrations 
of the px - - imi 
formula s: Deslandres Ames Calculated 
12* . 266 565 266 575 266 566 
13 296 685 267 715 267 694. 
14 268 585 268 615 268 586 
15 269 310 269 330 269 309 
16 269 890 — 269 898 
17 270 385 = 270 387 
18 270 795 == 270 797 
19 271 140 = 271 142 
20 271 469 — 271 448 
. 21 271 700 — 271 604 
REFRACTION IN MICROMETRIC AND PHOTOGRAPHIC 


MEASURES —A very simple method by which the effect of 
differential refraction may be eliminated from the results of 
micrometric observations or from the measures of “photographic 
plates 1s given by Dr S C Chandler im the Astronomical 
Seurnal No 271 The principle underlying this method 1s the 
position of the plate about to be measured, which here is 
10chned at a certain angle 1n the vegtical direction to the focal 
plane of the telescope In the measurement of distances this 
inchmatigp necessitates the application of a small correction, 
but this is soon accomplished by the aid of a simple formula, 
which can be considerably modifiql by determining the screw 
revolution directly from the plate One might at first think 
that by this means the stellar :mages would be slightly affected, 


‘but Dr Chandler informs us that he thinks that ‘‘attenfive 
examination will show that the difference of definition will be 
1nappreciable ” ° 

em . e RN 








THE RECENT EARTHQUAKES» 


"THE first of the earthquake shocks felt on the 18th inst in 
Ireland, Wales, and thé West of England was eviflently 
one of unusual streggth for this country, and ıt 1s very desirable 
that both it and the subsequent slight@r shocks should be thb- 
roughly investigated, with a view to discoveiing their origineand 
their relations to one another As P have bten engaged for 
several years 1n working at our British earthquakes, and am now 
occupied in studying these recent shocks, I should be greatly 
obliged if you would allow‘me t@ask your readers who felt the 
shocks for assistance in obtaining the necessary matengls * e 
It would be of great service to. know simply the names of as 
many places as possible where one or more of the slaocks evcfe 
felt and the accompanying sounds heard With*this knogrledge 
the boundaries of the disturbed area and the sound-area of each 
sliock may be determined—points of eonsiderable import&nce 
But for a complete study ef the shock it 1s desiraBlg to have 
further details, sucheas yould be given by answers tg the ques- 
tions printed below, especially to those numbereds3, 4, 6, and 7 
I shall be most glad and thankful to fecetve accounts of the 
earthquakes from any place whatevér, and I may,add that no 
account, hoWever scanty the information givep, can fail jo 
e 
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possess some value or to help in throwing lfght on the n&ture 
and origin of the shock : 

(NoTE —1f more than one shock was felt 1tsis important that 
the notes relating to each should be kept separate ) 

(1) Name of place where the shock was felt 
* (2) Situation of the observer (a) Whether indoors (and on 
which floor of the house) or ın open atr (4) How occupied at 
the moment of the shock 

(3) Time at which the shock was felt, :f possible, to the 
neaiest minute 

(4) Nature of the shock, description of the (a) The number 
of vibrations (6) Their relative intensity (c) Whether there 
was any tremulous motion before or after the principal vibra- 
tons (7) Whether any vertical motion was perc@ptible, and if 
so, whether the movement was first upward and then downward, 
or first downward and then upward. 

(5) Duration of the shock yn seconds, not including that of the 
accompanying sound 

(6) Intensity of shock Was it strong enough (2) to make 
windows, doors, fire-irons, &c , rattle (4) To cause the chair 
or bed on which the observer was resting to be perceptibly 
raised or moved (c) To make chandeliers, pictures, &c , swing, 

or to stop clocks (d) To oveithrow oinaments, vases, &c , or 
| cause plaster to fall from the ceiling (e) To throw down chim- 

neys, or make cracks in the walls of buildings ? 
| (7) Sound-phenomena (a) If any unusual rumbling sound 

was heard at the time of the shock, what did it resemble? (0) 

Did the beginning of the Sqpind precede, comeide with, or follow, 

the beginning of the shock, and by how many seconds? (c) Did 

the end of the sound precede, coincide with, or follow, the end 

of the shock, and by how many seconds? (4) Did the sound 

become gradually louder and then die away? (¢) Were the 

principal vibrations felt before, at, or after the instant when the 

sound was loudest? 

(8) The names of any other places where the earthquake was 
noticed would be most useful, together with answers for each 
place (if possible) to the following questions —(a) Was the 
shock felt? (4). Was it strong enough to make doors, windows, 
firexrons, &c , rattle? (cz) Was any unusual rumbling sound 
heard at the time of the shock > CHARLES DAVISON 

38, Charlotte Road, Birmingham, August 23 





CHEMISTRY AT THE BRITISH ASSOCIATION. 


AFTER the President's address, the first paper was read by 
Prof Crum Brown on “ Electiolytic Synthesis," descrip- 
tive of work carried out in conjunction with Dr J Walker 
He showed how, by an extension of the electrolytic methods 
which had been already fully worked out in relation to potas- 
sium acefate, the higher fatty acids of other series could be 
synthesised Thus, starting from the ethyl potassium malonate 
the ether of succinic acid was obtamed in considerable quantity 
and with great readiness — Similarly adipic, sebacic and other 
ethers had been obtained Secondary products were formed 
which m the higher members of the senes accumulated in 
inconveniently large quantities. ° 
Professor Ramsay gave a communication on the ‘?Tmpurities 
in Chloroform” He found that when the purest chloroform 
thaf could be prepared was exposed to light between the menths 
of March and July, it emitted an acrid odour when opened, due 
to the formation*of phosgene gas The reaction by which this 
had been brought about was — e 


2CHCh t 0,=2 COCI,+2 HCl 
e * 


The second day of the meeting was devoted aftnogt enterely 
to the consideration*of the phenomena accompanying the com- 
bugtion of gases Messise Lean and gone gave an agcount of 
the results obtafhed 1n exploding ethylene with, lessethan its @wn 
vohfine of oxygen They%iada f@nd “hat there was always a 
considerable rise ef pressure, and that the resyltmg products 
contained, in addition to hydrogen and' carbon nfong\idey small 


percentages of carbóh diexide, unsaturated hyde oar a and * 


some saturated hydrocarbgn, presumably maish gas 
The ungaturated hydrocarbon? consisted largele, if not entirely, 
of acetylene, Carbog 1s alsogformed asa product oj the regciton, 
due in all probabilitygto the gecomposigor» of he hydro- 
carbgns into marslgas aad carbon at high temperatures The 
expgriments show that oxygen combines wii carbon ghereference 
w hy&fogen . M G 
Prof Lewes, in bis paper on the, '' Luminosi$y*of Hydro- 
. . e e * 
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carbon Flamese’ described the results of the analyses of the 
gases drawn from an ordinary coal gas flame at different heights 
He had found that the heavy hydrocarbons which occur in the 
non lummmous fart of the flame are almost entirely converted 
into acetylene before they reach the luminous zone The 
luminosity of the flame 1s, m his opinion, brought about hy 
dissociation of the acetylene, the temperature required for this 
dissociation varing with the degree ef dilution of the acetylene 
Under the circumstances already described, where the amount 
of acetylene present was I I to I 3 per cent, the temperature 
was 1200", whilst in the flame of a paraffin lamp, where about 
double the amount of acetylene was present, the temperature 
was found to be 1000", 

On passing ethylene through a heated tube at different tem- 
peratures hé found that at goo* the chief products were methane 
and acetylene, at 1000" there was still no hydrogen and no 
carbon, but more oi] and heavy hydrocarbons, whilst at a still 
higher temperature hydrogen and carbon appeared amongst the 
products , above 1200" there was much carbon and little or no 
hydrocarbons The actual temperature of the gas flame used 
was 500° at a distance of half an inch above the burner , 1279? 
at the top of the non luminous zone, and 1370 at the top of the 
luminous zone 

Prof Smithells followed with a number of very beautiful 
** Experiments on Flame” He held that the ordinary candle 
flame showed four and not three zones as usually described He 
considered that the phenomena of combustion in flames ought 
to be studied by using gases of simple and definite com- 
position rather than a variable amd complex mixture such as 
coal gas. 

He showed, by means of experiments, the two distinct zones 
m the non-luminous Bunsen flame, and how these could be 
separated, and their character varied according to the amount of 
air admitted, and simular illustrations were given by burning a 
jet of air Jaden with benzene vapour Under the conditions of 
the Bunsen flame he had found that whatever hydrocarbon was 
used the products withdrawn from the inner cone consisted of 
carbon monoxide, carbon dioxide, hydrogen, and water vapour, 
whilst in the case of the benzene flame descrifed, when the air 
supply was so regulated as to produce a luminous zone between 
the inner and outer zones, acetylene was found amongst the 
gases withdrawn from that zone 

His experiments had led him to conclude that when the 
hydrocaibon ıs starved of oxygen the carbon burns preferentially 
to the hydrogen 

Prof Smithells then introduced a spray of cupric chloride 
solution into the gas, and showed that the inner flame remained 
unaltered 1n appearance, whilst the outer flame became green 

He 1s of opinion that the decomposition of thesalt takes place 
in the inner flame, and that the colouration of the outer flame is 
due to the projection of the products of decomposition through 
the outer flame A discussion followed these papers, 1n which 
Sir G G Stokes described the expesiments he had performed 
with a view to determine whether the luminosity of the flame 
was due to carbon or to hydrocarbons He was not m favour 
of the 1dga that the cglouration of the flame was due to chemical 
reactions faking place within it Sir. Henry Roscoe thought 1t 
due to the separation of metal in the flame, and not to the oxide 
Prof Liveing quoted the results of his observations on the 
spectrum of oxygen, and expressed his adherence to the hydro- 
carbon theory of luminosity Prof Ramsay supported Prof 
Smithells’ contention The discussion came" to a conclusion 
with the replies of the afithors of the papers 

r J A Harker then followed with a description of ** The 
Reaction of Idydrogen with Mistures of? Mydrogen and Chlorine ” 
He*findsethat as had been previously observed by Horstmann, 
Bunsen, and others, the hydrogen combines partly with the 
oxygen and partly with the chlorine, but that the reacflon 
varies with® thee quantitiesgof thg constituent gaset pregent, 
ul takes place 1n accordance with the law of Guldberg and 

aage L A 

Prof Cleywes gave the resulfs of tbe myestigations which he 
had taken up in order to produce safety lamp which should 
indicate *with greater aecuracy the? presence of inflammable 
gases and vapotirsin air In confirmation of previofts observa- 
tioffsthe hac found byérogeh to be by Mr the most sensitive 
flame, agel he de&crabed a means by wuch hydrogen could be 
burnt ın gn ordinary oil safety famp®with greater converfience 
than had Hherjo bedh possible b AME 

A discussion which was to have been delà in conjunctioft 

. . 
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with Section D*on the ‘Chemical Aspects of Bacteriology,” 
fell through . . 

Prof Roberts eiusten gave a papeson the ** Effect of Small 
Quantities of Foreign Matter on the Properties ofgfetals " The 
addition of two-tenths per cent of lead or bismuth to gold was 
found to render it quite brittle, whilst exgiemely small quantities 
of phosphorus, magnesium, and zinc made nickel malleable 
Such phenomena had no doubt beem of great interest 1n ancient 
times to jhe alchemist, but to-day they constituted all important 
questions for the @ngineer Experimenting on gold, which could be 
obtained more 1eadily than most other metals free fom impuri- 
ties, either solid or gaseous, he found that the tenacity was 
decreased by the addition of small quaftitiesf. elements whose 
atomic volumes weie greater than tha of gold, whilst those 
elements whose atomic volume was the same or smaller than 
that of gold, increased its tenaa Lithium and aluminium 
acted m an exceptional manner Fwthermore, whilst the 
addition of Io percent of aluminium gave an alloy melung at 
400° lower than gold, 23 per cent of the admixture yielded a 
brillant alloy having a higher melting pomt than gold He 
pointed out also that gold during the process of cooling showed 
abnormalities similar to those shown by tron, which, however, 
disappeared when the operation was carried out under piessure 
Prof Hartley had found that iron required to hẹ syghtly 
oxidised before 1t could be melted, even at a temperature which 
sufficed to melt platinum He had always found that silver and 
copper, unless prepared with special precautions *which he 
described, contained gold 

Dr Gladstone submitted a communication on the ** Molecular 
Refraction and Dispersion of Metallic Carbonyls and of Indium, 
Gallium and Sulphur " The observations made on a sample of 
the iron. pentacarbonyl supplied to him by Mond indicated an 
extreme dispersion for iron, even taking the highest value for 
carbonyl previously recorded He attributed, however, a still 


higher value (11 2) to carbonyl, and assigned a chemical formula , 


1n accordance therewith With regard to sulphur he had found 
that the values obtained varied only slightly, whether the sulphur 
was in the liquid, solid or gaseous qpndigon Prof Liveing 
found that the same thing held for oxygen and nitrous oxide,in. 
the liquid and gaseous conditions, and considered that this pointed. 
to the continuity of the gaseous and liquid states 

Dr G H Bailey gavea paper on ** [mpurities of Town Air,” 
He pointed eut that the amount of air taken into the system 
daily greatly exceeded that of the liquid. and solid food, whilst 
according to Tyndall expired air was very free indeed from solid 
particles, and that air was undoubtedly the medium by which 
many diseases were propagated, and that in towns, as a matter 
of fact, the death-rate rose to very abnormal proportions durifig 
those periods when the air was most polluted Under these 
circumstances 1t was a matter of surprise that so htu€ attention 
had been devoted ın recent years to the determination of the 
impurities in ar A very fuge amount of information had, it 
was true, been obtained relating to the carbonic acid 1n alr, and. 
this had led to valuable results , but with the exception of Dr. 
Russell's extremely interesting reports, hardly anything had been 
done ın the dirgction of determining the sulphuious acid and 
organic matter with which town air, espegially at certain seasons, 
was laden He then described the methods whiff had been 
adopted by the Air Analysis Committee of Manchester foi deter- 
mining these unpurities, showing how it was not only possible 
to arqveata measure of the amougt of suspended organic matter, 
but also to ascertain proximately how far it was of a noxious 
character Suck analyses may appropritély be supplemented 
by a baclenglogical examination of air Some hundreds of 
anzlyses of the gir of Lopdon, Manchester, and Liverpool had 
been naade, and the following conclusions weie drawn from 
them —(1) That in clear breezy weather the amount of sul- 
phurous acid in town air doeg not exceed one milliogramme per 
100,cubxc feet of air (2) That ın antyyclonic periods, and 
eSpecially in times of fog, diffusion 1s seriously interfered with, 
and the quantity has been found as high as 50 milligrammes 
(3) leat the ogganic impurities in air also Siciease under similar 
condions to those which promote the accumulation of sulphurous 
acid to 40 or 50 times their normal amount at least 

In’ the discussion which followed Sir Douglas Galton ex- 
pressed éumself well satisfied with*the enquiry, and hoped that 
the workevould be continued He calfed attention to the ten- 
dency for dec#ying maátei to collect, especially 1n cei tain areas of 
large towns and the danger,of allowing such accumulations Mi 
A E Fleteher, Chief Inspector of Alhalı Works thought the 





e 

‘house fire was a large contributor to the evil afid a most difficult 
one to conter*l agamst He suggested filtering the air for the 
house through cotton woel falters and had fouad that it could be 
apphed wit great success Mr Warrington criticised the 
methods of analysis and would lke to see the determinations 
extenged so as to show in what quantitf the respective sulphur 
compounds existed in the air Dr Rideal had fqund the method 
of determiming sulphurous &cid most reliable and preferable to 
the Gas Referee's test used for the estimation of sulphur in coal 
gas Messrs Hartoge Fairley, Thomas, Dr’ Clowes and the 
President &lso spoke on the paper, and Di Bailey replied to 
various points which had come up 1n the discussion 

Subsequently, vip Sd H Perkin described methods of 
synthesis withthe aid of butane and pentane tetra-carboxylic 
ethers the constitution of the methylene ring compounds being 
ilustrated by Prof Crum Beown by means of a very ingenious 
set of models 

A number of papeis were carried over toethe last day of the 
meeting mainly dealing with atomic weights and analytical, 
work Amongst these Prof Ramsay and Miss Aston contri- 
buted the atomic weight of boron (2) by determination of the 
water of crystallization in borax (4) by conversion of anhydrous 
sodium borate into sodium chloride The value obtained was 
10 of dr Hartog drew attention to the results just published 
of a determination of the atomic weight of boron by the late Dr 
Aprahall 

Piof Ostwald read a communication on the assumed potential 
difference between metals in. the solid and in the molten state 
His experiments failed to detect any such difference of po- 
tential , "t 1s at any rate below isop of a volt Prof McLeod 
showed that the 1odides of sulphur, SI, and S,I,, if they existed 
at all as chemical compounds, were of a most unstable nature , 
the only evidence of definite combination having taken place in 
SI, was that ıt melted at a lower temperature than either of its 
constituents 





BIOLOGY AT THE BRITISH ASSOSIATION 


* 
So many important and interesting papers were submitted to 
the Organizing Committee of D this year that 1t was found 
necessary to divide the section into the three departments of 
Zoology, Botany, and Physiology The plan of adjourning for 
lunch at half-past one, and resuming work aga at two, with 
some attractive papers for the afternoon, was tried and found a 
success Practical demonstrations and exhibitions were also 
given in the afternoons in the laboratories above the lecture- 
room 

*On Thursday, August 4, after the president's address, the 
following series of reports by committees appointed at the 
Cardiff Meeting was submitted (1) The Zoology and Botany 
of the West India Islands , (2) the Naples Zoological Station , 
(3) Zoology of the Sandwich Islagfs , (4) Botanical Laboratory 
at Ceylon , (5) Migration of Birds ; (6) Plymouth Laboratory , 
(7) Deep-Sea Tow-net, (8) Protection of Wild Birds! Eggs 
All of these committees have this year been re-appointed with 
or without grants Three papers were then taken in the aftei- 
noon, viz. (1) Renewgd experupents on the modification of the 
colours OF Lepidopteious laivee, with exhibition of specimens, 
by E B Poulton, F RS , (2) Prof Preyer, of Bein, on the 
physiology of protoplasm , and (3) Prof Hartog on the alleged 
personality of the segmentsgof the nucleus, and Weispnann's 
*'Idant" theory of heredity Prof Preyer attributed an 
important part to tffe absorption Of oxygen by éhe protoplasm in 
the formation of pseudopodia Prof Hartog cgntended, from 
previously ascertained facts, and from gus own gecent researthes, 
that the view that the segments that constitute the young nucleus 
peisist during its matuiity 1, untenable, and that Weismaan’s 
“Idant” theory of heredity being founded thereon must 

necessarily fail RE 
On Fnday, in the Botanical Department, important papèrs 
were read by Dr Scott (on Secondary Tissues in Monocofy- 
ledons), Prof Goebel (on the Stmplest Form of Mésseg @Prof 
Errera (Physiological Action at a Distance), Prof.9 Bower 
(Morphology of Spore-bearing Membeis in Vasculai Crypto- 

gams), and others , these will be noticéd elsewhere , T 
In the Departmegt of Physiology there were the foliowing — 
(1) Prof Waymouth Reid gave a paper on Vital Absorption, 
in which he showed that the older views of *Dutrochet and 
others as to the process being a physical ont due to osmosis 
must be medified in the direction of showing that the vitaf 
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activity of the cells composing the absorbing mgmbrane must be 
taken into account We know that changes are wrought Upon 
substances during the process of absorption, such as the re- 
generation of serum-albumen from peptone h the case of the 
intestine of the rabbit in full digestive activity, one can get 
€vidence of a stream passing from within outwards so long as 
the tissues are alive Scraping off the epithelium. diminishes 
the transfer or puts a stopgoit By the addition of pilocarpine 
to the fluids used, 1t 1s possible to reverse the direction of the 
stream 

(2) Prof Rosenthal, of Erlangen, read a paper on Ammal 
Heat and Physiological Calorimetry The apparatus he made 
use of has an air calorimeter In fever, produced by injection 
of putrid matter, he finds that heat production, 1s not aug- 
mented , although ın a few experiments he made on man he 
found a small augmentation of heat production 

(3) Dr Lockhart Gillespie communicated a paper on Protetd- 
hydrochlorides, in which heestated that all pioteids have an 
affinity for hydrochlorides, and the lower pioteids combine with 
a greater percentage of HCl than the higher These results 

! were supported by the amount of silver which 1s contamed in a 
series of the different proteid salts of silver, the ratio of silver 
to albumen bemg highest, and that of silver to peptone being 
lowest The different stages of gastric digestion of a meal he 
finds to be —1, the amylolytic stage—no free HCl bemg 
present, but some combined proteids—dwiation about ten 
minutes , 2, combined hydrochlore acid (proteid-hydrochlonde) 
— acidity considerable, no free HC}, small amount of lactic acid 
present—duration about laif an hour, 3, free HCl stage— 
some free HCl, but mostly combined, lactic acid disappearing , 
4, the chief absorption stage—acidity falling, but proportion of 
free to combined HCl rising—fiom three to four or five hours , 
5, evacuation—propulsion of contents of stomach into duo- 
denum at fourth or fifth hour 

(4) Dr E W Carher gave an account of the hibernating 
gland of the hedgehog, which 1s situated along the cervico dorsal 
and in the axillary regions, and attains its maximum dimensions 
in October—2 e , just at the commencement of hibernation—and 
its minimum shêrtly after the animal has awakened fiom winter 
sleep — Histological examination shows that towards the close 
of hibernation many ofthe cells change The chromation in the 
nucleus diminishes, the fat stored in the cell gradually dis- 
appears, and finally the whole cell breaks up Dr Carlier 
considers that the hibernating gland ıs not merely a storehouse 
for fatty matter, but actually secretes some nutritive material of 
great service to the animal during its winter sleep 

(5) Dr G Mann read a paper on the Functions, Staining 
Reactions, and Structures of Nuclei, in which he endeavoured. to 
prove that the achromatic elements of a cell are the most 1m- 
portant, and that the nuclear chromosomes are organs for the 
asstmilation of food, while the centrosome 1s a trophic centre for 
the nucleus 

In the Department of Zoology, the following papers were 
read — 

(1) Dr Henry C McCook (Philadelphia), ofi the Social Habits 
of Spiders This paper considered the claims of certain species 
of the Aranex to possess in some degree the communal ten- 
dencies of the Social Hymenoptera ‘The eminent French 
araneologist, M Eugène Simon, in his studies of South Amer- 
can spiders, fnds a tempoiary sodality among certas orb- 
weavers (Epeia Badeltert) at the cocooning season, which Dr 
McCook thouglft might be explained by the well-known fact 
that female spiders when cocooning® often choose the same 
locality and mass their egg-bags, the one mother overlayiff the 
cocoon of another Wut thiseis quite incidental, and occurs 
with species which are known to be solitary fhe close 
grouping of Simon's Uloborus repudblicanus was regarded as no 
pfoof of a sodghity, but simply showgd an assemblagę of snares 
in groxifuty which is not npcommpa The gathêrıng of nfales 
1n groups on the outer lines of the wells 1s quite what one sees 
an other species With Which there 1s o departuse from the sol- 
tary habit The ġbir exafnple of supposed? sgcial espiders 
(A nelosinus ost. shows characterises closfly resembling* 
those of young spiders eof various genera, who will weave 
around tMemselves upon the foliage whereetifey lodge a tent 
of delicate spinnin work ewithifi wIncg they dwell fore short 
space, and then scatter, c widividual gt once asagming the 
sohfiy habit If Simdén’s doservations be here x rmed, we 


sh@l] Dave the ftansfer of this trait of young spits in many 
|*species to the adult period of at least one Species a 
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would revolutiqnize our ideas of the universal prevalence of the 
sofitary habit The paper was illustrated with a number of large 
painted figuyes 

(2) Prof A*Crum Brown, F R S , on a Use of the External 
Ear The form of the external ear enables us to find the alti- 
tude of the source of sound by rotating the head about a hog- 
zontal nght and left axis 

e(3) Prof Lloyd Morgan, the, Method of Comparative 
Psychology The object of this communication was to show 
that our interpretation of animal intelligence 1s necessarily based 
on a double oi two-fold process of observation Ist, the activities 
of animals have to be carefully observed as objective phenomena , 
and, our own mental processes have to be carefully observed and 
cautious mductions drawn fiom them Finally the objective 
phenomene®reached by the first process have to be interpreted 
in terms of conclusions obtained through the second In the 
higher animals there 1s abundant evidence of ability to sense or 
feel relations, but little or none of the perception or cognition of 
the relations of introspection or of reflection, and possibly 
herein we have a limit to animal intelligence 

(4) Mr J E S Moore, on the Relationships and Róle of the 
Archoplasmic Body during Mitosis in the larval Salamander 
The author has extended the discovery of the archoplasmic 
body in the spermatocyte of the salamander to the somatic 
cells of both the larva and adult, and especially to the cells of 
the germinal blastema and the leucocytes He demonstrated 
for this vertebrate a distribution and functional activity of the 
archoplasmic body identical with that recorded by Platner for 
the invertebrate Merx, and concladed that the archoplasmic 
body is the sole agent in the formation of the achromatin 
spindle fibres 

(5) Prof J C Stewart exhibited with remarks an abnormal 
fore foot of a horse, ın which two large digits and vestiges of 
others were present 

(6) Dr G Mann read a paper on the Origin of Sex, m which 
he contended that any sexual cell might be transformed into 
either a male or female cell, according to the facilities of ac 
quiring and assimilating food matenal 

(7 Dr J Beard, on Larve and ther Réæations to Adult 
Forms The author attempted to show that all metazoa above 
ceelenterata developed through the intermediation of a larva 
(often disguised by the presence of food yolk), and, in fact, 
upon the latter He urged that the recapitulation theory was 
no explanation of the phenomena of embryology, at best it 
held good to a limited extent for the ontogeny of certain organs 
The views of the author Jed him to regard metazoon develop- 
ment as a sort of alternation of generations 

(8) Professor W A Herdman, F RS, on the Exploration 
of the Irish Sea to the south of the Isle of Man now being car- 
ried on by the Liverpool Marine Biology Committee 

On Saturday, August 6th, the section did not brefk up into 
departments The following papers were read — 

(1) Prof McKendrick, F RS, demonstrated by means of 
a new form of myograph a method of recording and project- 
ing simultaneous} upon a screen, through the aid of hme light, 
curves of muscular contraction, He also showed a method of 
measuring and recording the time occupied by short voluntary 
movements, such as those of the fingers in writing, or the move- 
ments of the tongue 

(22 Prof G Fritsch (Berlin), on the Ongin of the Eléttric 
Nerves in the Zorpedo, Gymnotus, Mor myrus, and Malapterurus 
Prof Fritsch pointed out that there are two*kinds of electric 
organs found, the one being modified muscles, as 1s the case in 
ToMedo, Gymnotus, Mormyrus, and Raa, while the other be- 
longs to the qitaneous system, and 1s psabably transformed gland 
celle of the skin, as in Malafterusus In glectric organs ongi- 
nating from muscles there are many ganglion cells, but in those 
denved from skin organg there are only two ganglionic cells, 
onf on each®sides and only one nerve fibre belongifig to each 
cell, which fibre 1s forfned by a *tombination. of protoplism- 
processes at a gertain distance from the gigantic ganglion cell 

(3) Prof. Mfall, FRS, gavé an gccount of the leaf of the 
water p nt P8107 ia 7; 'e:a, illustrated*by lantern slides, in which 
he descraed the peculiarities of itsgstructure, and the way in 
which it 1s modified to suit its sBecial environmental eonditions 

(a)eDr J QMusgrovg,ethe Blood-vesselseand Lymphatics of 
the Reting — Theeaufhor pointe! out that the distribution of the 
vessels ın the retina was as regul@ as that oturring in the arm 
or the leg*e The bload-vessels of the retina of the gox may be 


divided into three sets. Thre are upper and lower Sfts #f 
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branches of lare vessels, and there ıs an intermediate zone” 
entirely free from large vessels except 1n so far ag 1t 1s traversed 
by the main sters of artery and ven jn their course to the upper 
part of the retina This intermediate zone the author regards 
as the homologue of the yellow spot found in the human retina 
The capillary vessels 6n a transverse gection of*the reuta are 
seen to lie chigfly m the nerve cell layer, the mner molecular 
layer, and the inner nuclear layers Only rarely are capillaries 
found beyond the inner nuclear layer, and they never extend as 
far as the outer fuclear layer, so that {he outer layers (the rods 
and cones, &c ) are entirely free from vessels . 

(5) Mr H O, Forbes exhibited a recently discovered series 
of sub-fossil bones of extinct birds o& Neva Zealand and the 
Chatham Islands, and made remarks uffon the localities where 
they had been found and upon their distribufon From the 
Chatham Islands the specimens were m a remarkably fine state 
of preservation, and included the species described under the 
names of Aphanapteryx hawkins, Fulica newton: and Corvus 
mor:orum, along with portions of Nestor and Harpa From 
New Zealand, Bzsttz a, Cereopsis, Cygnus, and the type speci- 
mens of Cnemiorms gracilis, Forb , were exhibited, and also 
the larger part of the skull of Harpagornzs moore:, Haast 

(6) Dr J Clark, on the Natural Relations between Temperature 
and Protoplasmic M ovements — The author showed that the 
minimum temperature for protoplasmic movements9deyfnded 
on the nature, habits, and natural surroundings of the plants, 
and that change of conditions of growth inducedechange of 
minimum 

(7) Dr J. Clark, Experimental Observations on the Functions. 
of the Nucleus in the Vegetable Cell By divesting thewegetable 
cell of its wall, and also by mechanically separating the proto- 
plasmic contents of a cell into two equal parts, the author tried 
to show the relations between the nucleus and cell-wall forma- 
tion, and between mechanical stimulus and nuclear activity 

(8) Dr Francis Warner, Co ordination of Cellular Growth and 
Action by Physical Forces The facts accumulated in a report 
on 50,0c0 children observed by the author appear to show that 
defects in d&velopment of the body are largely co-related with 
defects of the nerve system in its power df co-ordination and 
mental function 

(0) M Loms Olivier, La Canalisation des Cellules et la Con- 
tinuité de la Matere vivante chez les Végétaux et les Animaux 
The authore has for some time recognized, even in highly 
differentiated tissues, the canalization of the cell wall and the 
free passage of protoplasm , and lately he has obtained evidence, 
photographic and otherwise, that 1n highly organized forms, such 
as Dicotyledons, the protoplasm is continuous from the extremity 
of the roots to the tips of tle leaves. . 

(10) Dr John H Wilson, some Albucas and their Hybrid: 
The author has formed crosses between hybrids and €he parent 
forms ım several species of the African hliaceous genus 4/buca 

On Monday, Section D vas occupied in the forenoon by a 
discussion on ** Sea-Fisherie$?. — 

d1) Prof McIntosh, F RS, opened the discussion by a 
paper entitled “A Sketch of the Scotch Fisheries, chiefly in 
their scientific aspects, during the past decade, 1882-92," in 
which he gave ‘an interesting. account of the condition of the 
fisheries, and of the investigdtions whith have bees#warried on 
by the §fishery Board of Scotland, and at the St Andrews 
Manne Laboratory, and elsewhere 

(2) Prof Ewart followed with a general paper on our sea- 
fisherfes, m which he showed that some of our valuable fishes 
are becoming scgrce, and distussed variou® remedial measures 
Which have Been suggested He considered that fish-hatching 
wa? not of mifth practical use if the young were merely returned 
to the sga when*hatched® 

43) Mr E W L Holtread a paper, drawn up by himself and 
Messrs W L Calderwood and J, T Cunningham, of the 
Marine Ricfogical Association, on the Destruction of Immature 
Fash? and a discussion of remedial measures In this paper the 
authors dealt chiefly with the protection of immature fish by the 
ifhpesgiorPof a sıze limit It was contended that the size limits 
proposed at the conference at Fishmongers’ Hall last February 
are altogether too small, and that no limit can be useful which as 
not Based upon the sizéat which a fish 1s for the first time able 
to reprogute its species Tables Were given showing the varia- 
tion whic exists in this respect in the edifftrent districts The 
authors gave gures showing the immense destruction of 1m- 
mature fish on cextam grounds lying on the east side of the North 
Sea, and the opinion was expressed by Mr, Holt, who has had 
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charge of the Association’s work in that district, that the imposi- 
tion of a reasonable size-hmi for plaice aloné would do more to 
cause the trawlers to leave these grounds unmolested than could 
be effected Wy any scheme of closing based on international 
agreement * ° 

VaSious zoologists afid fishing experts, includig Prof Ray 
Lankester, Prof McIntosh, Prof Ewart, Dr *Fullerton, Mr 
Olsen, Mr Stebbing, Mr Walker, and Prof McKendrick, 
took part in the discussion which followed e 

(4) Dr W Ramsay Smith, The Food of Fishes This statis- 
tical paper gives the result of observations made by the 
naturalists of thegFishegy Board for Scotland on over 10,000 
food fishes collected m the Firth of Forth and St Andrews 
Bay during thee last four years The author considers the sta- 
tistics so extensive as to reduce the limit of the errors of observa- 
tion to such an extent as to allow general conclusions of a 
trustworthy character to be drawn now for the first time 

(5) Mr E W L Holt, Notes on Teleostean Development 

(6) Mr A P Swan, The Effect of Sea-wateron the Vitality of 
the Salmon Fungus The author showed thatimmeision 1n sea 
water even diluted with any lesser proportion than three parts 
of fresh water 1s fatal to the fungus, and from the continuous 
nature of the hyphae ıt ıs certain that the disease 1s destroyed on 
the smy of the fish ın the sea , and that the recurrence of the 
disease on the return to fresh wate: must be due to re-infection 
In the disgussion that followed Mr George Murray expressed 
his acceptance of the author’s results 

(7) Prof E G Prince, on the Formation of Argenteous 
Matter the Integument of Teleosteans The fibrillated sub- 
stance to which the integument of many fishes owes its silvery 
lustre is formed 1n a layer of granular plasma which belongs to 
the mesoderm 

(8) Prof E E Prince, The Development of the Pharyngeal 
Teeth in the Labrıdæ The grinding plates in the pharynx of 
wrasses are developed from rounded dental sacs formed from 
the cells of the mucous layer 

(9) Dr Carlier, on the Skin of the Hedgehog he skin of 
the dorsal surface is&veryfthick, and very rugose The spies 
spfing from depressions between the rugosities On section 
the mucosa 1s very thick, and devoid of blood vessels except 
beneath Sweat and sebaceous glands are absent radiation of 
heat ıs thereby almost prevented The spines which are mor- 
phologically hairs, are fixed in the cutis vera by a broad base, 
near which is a rich capillary plexus The spines, consist of 
cuticle, cortex, and medulla The cortex 1s strengthened inter- 
nally by twenty-two or more longitudinal septa The medulla 
1s divided into loculi by transverse imperforate septa, which 
divide at their margins into secondary septa, which again divide 
into tertiagy, enclosing respectively secondary and tertiary loculi 
The erector pili ıs very large, and somewhat fan-shaped The 
skin of the ventral surface 1s much tlunner, and 1s covered with 
Soft hairs between which and tl spines there isa gradual 
transition on the flanks Sebaceous and sweat glands are pye- 
sent, and also much adipose tissue, and a thin skin muscle 

(10) Rev Alex S Wilson, on the Industry and Intelligence 
of Insects in relation to Flowers * 

(x1) Tlamefollowing detnonstratiens were also given —Divid- 
ing Pollen Mother Cells, by Prof M Hartog, Hibernating 
Gland of Hedgehog, by Dr Carher , Variations in Arrangement 
of Feathers in Wings of Birds, by Mr Goodchild, Embryo-sac 
of Angiosperms, by Dr G Mànn e 

On Tuesday, Auged, the Section again separated into Depart- 
ments In the Botanical Department, pepers were read by Pro$ 
Schmitz (Knollchen am Thallus eimmger Florideem), Mr Gar- 
ruthers (on the Structure of the Stem ofa typicaPSigillaria), Mr 
T Hick (on Calamostachys Binneyana), Mr A C Seward (gn 
Myeloxylon from Millstone Grit and Coal Measures), Prof Holl- 
house (Disappearance of native Plafits from their locab Habitats), 
and others which will be noticed elsewhere a | 

Mr G Murray drew attention to a comparison of the Marine 
Floras of the warmeAtlantic and Indian Ocean, his regnarhe 
being illustrated by a printed table of statistics. “He deal with 
the question whether since the last period of a warm climate at 
thé Cape when the two tropical marme fleras mingled, the genera 
and species had had time to wary much, or remained* the same 
in the warm Atlantic end Indian Oceans now Separated’ by the 
colder flora at the Cape s? 

Mr Harold Wager read a paper on the*Strucjure of Cystopus 
candidus, a fungus found parasitic on the shepherd's purse He 
pointed out tHat the nucle: are simular in structure in many re, 
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spects to the nuclei of higher plants In the formation ofthe 
oospore a number of nucle are restricted to the periplasm, and 
at a late stage a number of nuclei are found in the oospore sur- 
rounding a large central oil globule. During fertilization the 
° protoplasm and nuclei contained in the antheridium pass over 
to the fertilizingtube, but whether any of the contents pass. 
into the oospore was not determined. . 

A paper, by Mr James Sritten, was read protesting against 
certain proposed changes in Botanical nomenclature 

Two papers were given by Prof G Gilson (Louvain), on the 
Affinity of Nuclein for Iron and other substances, and a Method 
of Staining Nuclei by Chemical Means It 1s now certain. that 
dead nuclein, as well as other substances found in the cell, have a 
strong affinity for the various compounds of iron fnd of other 
metals and negative chemical bodies Thus the difficult ques- 
tion arises, Is the presence of iron in the nuclear elements con- 
stant and normal during life, and 1s this metal necessary for the 
chemical activity of the nucleus ? 

Dr C H Bailey, Manchester, discussed the conditions. 
affecting plant life in a town atmosphere, especially the falling 
off in the amount of light received, and the increase in sulphur- 
ous acid Finally, a paper was read by Dr G Mann, which 
contended that the view first put on record by the author, viz , 
that the embryo sac of Angiosperms corresponded to a sporo- 
cyte, and not a macrospore, was confirmed by the observations of 
Guignard, Dodel, and Overton, and that the eight cells within 
the embryo sac were eight female sexual cells corresponding 
to the eight male sexual cglls derived from a pollen mother- 
cell 

In the Department of Zoology the following papers were 
read — 

(1) Baron Jules de Guerne, Présentation de Planches in- 
édites de Zoologie concernant les Recherches du Yacht Z Ai or- 
delle 

(2) Baron Jales de Guerne, Crustacés Copepodes des Eaux 
sursaturés de Sel de la France et des Canaries 

(3) Dr Arthur Robinson, Observations on the Development 
of the Postenor Cranial and Anterior Spinal Nerves in Mam- 
mals At an early stage (eleven protovertebral somites) a con- 
tinuous cord of nerve cells extends backwards from just withir 
the posterior part of the auditory depression along the dorso 
lateral angle of the medulle and spinal cord At the time of 
formation of the secondary optic-cup this cellular cord loses a 
connection it had with the dorsal extremity of the neural tube, 
thickens between auditory vesicle and first somite, remains 
relatively small from first to fourth somite, and beyond the 
fourth somite gives origin to a series of swellings, the spinal 
ganglia The ganglionic enlargement in the presomitic region 
becomes the root-gangha of the glosso pharyngeal and vagus 
nerves s\n enlargement in relation with the fourth somite 
becomes the first ceivical ganglion Other enlargements in 
second and third somites become connected either with spinal 
accessory or (in cat) with posterior root of hypoglossal nerve. 

(4) Prof J C Ewart, on the Cranial Gangta The author 
discussed chiefly the ganglia of the glossopharyngeal and facial 
nerves in elasmobranch fishes, and théir ielations* to the 
branches of the cranial nerves R 

(5) Prof W A Herdman, F RS, gave two short notes, 
one 9n the Geographical Distribution of Ascidians, in which he 
drew attention to the great predominance of species and indi- 
viduals, and alsoeof gigantic specimens in Arctic and ın Antarc- 
tic seas, the other on the Presence of Aérial Tentacles in various. 
genera of Tunicata, with a suggestion as to their function — She 
various forms in which ap to Row atrial tentacles have been 
found are phylogenetically rather closely related, and, most of 
them are species in Which the animals are in the habit of living 
closely aggregated together Possibly under these crowded 
condition it ıs an advantage to the Zhimals tq have the power 
(as Sme have) of reversing? the Hual turrent of water, or of 
using the atrial fer a €ime as the inhalent apertyre, when the 
atrial tentacles would havg 1mpertant fifnctions te*perform 

(6) Mr E B Poufton, @ RS, gave two intefésting exhi- 
bitions of series of specigens, the qne "illustrating newed 
experimentg on the modification#of the colourgo$ Lepidopterous 
pupæ, and the other@eing ap obsérvatien, bearinggon thegnen- 


transmission of charactegs acquirgd by certi Pupe os 
(7)eDr J SymMgton,eon ehe Cerebral Commissuzes in the 
Margupialig and Monotremata The authgr held tbt mn these 


two diMsions of the Mammalia th Corpus Callostm was absent, 

theenly transverse fabres that exist Being those Mhéwn as the 
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hipfocampal cofhmussure and the anterior commissure These 
results suppoxt the conclusions of Owen, and are opposed to 
those of Flowers 

(8) Prof J Playfair McMurrich, the Early Development of 
the Isopods The author described the structure and mode of 
segmentation of the typical centrolecithal ovum of the Isopof 
Jaa, calling attention to the early differentiation of the germ 
layers, which may be traced back tothe exght-celled stage The 
mesoderm forms at first a band of cells surrounding the embryo, 
and later concentrates towards the ventral surface to form the 
blastodise, behind which 1s the endoderm, these two layers be- 
coming later enclosed by the ectoderm, which grows back over 
them by teloblastic prohferation 
a (9) Dr J® Beard gave some notes on Lampreys and Hag- 
shes 

(10) Prof G B Howes and Mr J Harrıson, on the Skeleton 
and Teeth of the Australian Dugopg The authors described the 
process of vertebral-epiphysis formation, showing that epiphyses, 
so far as represented, ate formed late, and are rapidly merged 
into the substance of the vertebral body They described the 
formation of structures which might, perhaps, be regarded as 
antictpatory of supernumerary phalanges, and pointed out that 
their observations lent no support to Kukenthal’s view of the 
epiphysial nature of such phalanges Five mandibular teeth 
were found to be present 1n the anterior region of each ramus 1n 
the manatee, and one of these they claimed as a canine They 
recorded the discovery of milk predecessors to the first upper 
and the four lower incisors (?) of the dugong, and of the two 
anterlor mandibular cheek teeth of the manatee , and discussed 
the bearings of these facts on the inter-relationships and afim- 
ties of the order Sirenia 

(11) Dr H C McCook—Can Spiders Prognosticate Weather 
Changes? Dr McCook first stated briefly the widespread 
popular opimon that spiders fairly indicate the weather by 
ceasing to spin before foul weather, and weaving freely before 
fine weather He then gave a few extracts from his journal of 
observations on this point extending over six years, the tenor 
of which ıs that the popular opinion has no bass in fact Many 
species of orb weavers, which were colonized and kept under 
close observation made snares freely before rains and storms, 
frequently even in the intervals between heavy rains 

(12) Mr G Swainson, some Notes on Marine and Freshwater 
Chn onomus 

(13) Rev Hildenc Friend, on British Earthworms The 
author distinguishes between the four genera—Zurmbricus, 
Allolobophora Allurus, and Dendrobena —to which British 
earthworms belong, and gives an account of the different 
species, some of which are new to science 

(14) Mr H Newman Laurence, the Human Body as a Con- 
ductor of Electricity 

(15) Prof J B 
Stickleback 

The two following papers, also én the programme, were 
taken as read —® 

(16) Prof Emile Yung, la Fonction Dermatoptique chez le 
Ver de Terre, and 9 

(17) M* J Richard, Note sm Œil Latéral des Copepodes du 
genre Pleuromma The lateral eye in. Pleuromma is variable 
in position, but 1s more often on the right side than on theeleft, 
and seems more constant 1n males than 1n females 

The following demonstrations were also gives during the after- 
noon —The Formationgof Pearls (by Mr Albert F Calvert), 
In@eresting British Food Fishes (by Mr E W L Holt), and 
the Structurg of Myeloxylon (hy Mr $C Seward) 


. 
Haycraft, Fertrlization of the Eggs of the 
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GEOGRAPHY AT THE BRITISH 
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THE work of the GeogaphicM Section was overtaken in 

four meetings, the large attendance at which was evidence 
that the pape% read met at leasé with popular approval It is 
more Mid Hee to gather from te ofinions expressed by 
specialfs that many®of the papers yere solid and original, and 
that from the sgiegtific standpoent the average work yas of high 
exeegence „Without doubs the most inportant of the new 
1esults agno nceqd to Phe Section was Dg Schhchter's admirable 
development of a pNotographi¢ process foredetermining Jongi- 
tude by &e almost,disused method of lunag distances The 
practiea] value of the inventeon is very great, especialy wigh 
regard to éhe mapping of partially known gontinents 
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Like all other departments of the Association, Section E 
owed much of itg Success to the distinguished foreigners who 
took part m its proceedings THe papers by the Prince of 
Monaco and the occasional remarks of Baron vof Richthofen 
were much appreciatede Two ladies read paperse Mrs. Bwhop 
recounting her adventures on the borfers of Tibet wifh her 
well-known htfrary grace, and s Grove giving a short, 
bright account of the rainless regions of Chile 

Prof James Gaikie’s presidential address, although based en- 
tirely on geological reasoning, was truly Sreographica] 1n so far as 
1t utilized geology only for the purpose of explaining the origin of 
the existing surface conditions of the glgbe As presenting the 
only sound basis of physical geographys this opening address 
proved to be one of the best and most origueal with which 
Section E has ever been favoured , Unfortunately, Prof Geikie 
was prevented by illness from prefiding at all the meetings, but 
his place was taken by the vice-presidents, Colonel Godwin 
Austen, Mr II J Mackinder, Mr E G Ravenstein, and Mr 
Coutts Trotter 

The Fist Ascent of Oraefa Jokull —In the absence of the 
author, Mr J Coles read an account by Mr F W W Howell 
of the first ascent of Oraefa Jokull in Iceland Mi Howell suc- 
ceeded in making the ascent on August 12 last year, after several 
previous fames Although only 6550 feet in height he moun- 
tain presented remarkable difficulties on account of the irregu- 
larity of the ice è 

Place Names —Dr J Burgess, ın the comse of a paper on 
place names, urged a uniform system of translıteration from 
Oriental alphabets as more scholarly and more satisfagory than 
any attempt to represent the sound of names phonetically 
In no other way could untformity of spelling be arrived at, and 
the diverse spellings now in use made the study of Asiatic geo- 
graphy m particular very toilsome and irritating = With regard 
to Gaelic names there were several serious errors m spelling on 
the ordnance map, but at the suggestion of Sir Charles Wilson 
a Committee of the Royal Scottish Geographical Society had 
taken the matter up, and aided by local committees weie intio- 
ducing important corrections A lively digtussion followed the 
reading of this pape, m which Sir Charles Wilson, Mr 
Mackinder, Prof. Thomas Smith, and others took part A 
Committee of the Association was formed to co operate with 
the Scottish Society, and received a small grant to aid im the 
thorough revision of the orthography of Gaelic place names 

Effects of Rawnfall ın Formosa —Mr John Thomson, of 
London, gave an account of the effect of rainfall on the sceneiy 
of Formosa, illustrated by a number of fine photographs The 
situation of the island and ets mountainous structure conspire,to 
give prominence to the effect of 1ain-action , the wind blowing in 
from the waim current of the Kuro Siwo strikes againgt a moun- 
tainous ridge which runs the whole length of the island and. cul- 
minates in a summit 12,099 feet high The mountain side to 
windwaid ıs scored with de@p ravines, and the streams chohed 
with huge boulders in couise of transport to the coast-plains, 
wich are deeply covered by fine alluvium washed down from 
the heights 

The Windies of Rivers —Mr J Y Buchanan, m a short 
paper, discussed the windingseof rivers@from the stamlpoint of 
hydrodynamics 

Lesse*Trbet —Mrs Bishop (Mass Isabella Bird) described a 
journey undertaken in 1889, on the borderland of Tibet, which 
she approached from Leh, in Ka&hmir The intensity of radia- 
tion at gieat altitudes, giving, very hot day gand cold nights, was 
ebserved to lefd to aevery iapid disintegration of the rocks, 
resiltng m the formation of immense fields of gravel Although 
presenting a vivid pictu& of the topography and scenery of the 
trans-Ffimalayan borderland, Mrs Bishop entered more fully 
into the characteristics of the people, contrasting the false, sus- 
picious, angl ciinging native®of Kashmir with the truthful, trust- 
fpl, end independent people of Tibet, who always welcomed her 
warmly And dealt with her fairly 
e qs Noth Atlantic —The Prince of Monaco read two papers 
on hig oceanofraphical work, the first bearing on his experi- 
ments with floats on the surface circulation f the Gulf Stream, 
andets associated system of currents About Io percent ofthe 
floats thrown over from the Prince's yacht have been recovered, 
and by*iaking Into account the pogtioa m which they were 
found anê the date, important confirmation of the theoretical 
system of circulation fas obtained The current was found to 
be a circular whirl, with if centre a short distance south-west of 


the Azores * E loats thrown over near the centre were not re- 
e 
. 


Jj 





g f g E ! " e : * ° 
. E e . e * 
AUGUST 25, 1892] NATURE "uh Mon. 





e 

covered for mapy years, but those launched to the north or the 
south were thrown ashore more speedily on t&e coast of France, 
Spain, Portugal, North &fifca, or in the West Indies. The 
only escape ffm the whirl was the Gulf-Stream drift towards 
Norway and the Arctic Sea ‘The meanerate of circulation was 
calculfted asabout 4} miles per day, and the rate of movement was 
found to be more rapid in the western than in th@eastern half of 
the whirl The Prince's second paper set forth the advantages 
which would accrue to meteorology and to navigation 1f the atmo- 
spheric conditions of tH North Atlantic could be observed and 
telegraphed daily to Europe He pointed out that the Ber- 
mudas, the Azore Madena, the Canaries, and the Cape Verd 
Islands were, or wouldayery soon be, 1n telegraphic communica- 
tion with Europe If high and low level observatories were 
established 1n these islands 1t would be possible to construct 
very fair synoptic charts of tfe North Atlantic, and vastly ım- 
prove upon the useful Pilot Charts now, compiled by the 
Washington Weather Bureau 
Observations should be collected at Monaco, where the Govern- 
ment of the Principality would discuss and publish the data, and 
he suggested that the Governments most interested should send 
delegates to a conference to be held next winter at Monaco in 
order to discuss the feasibility of the scheme Dr A Buchan, 
in comme®ding the Princes suggestions, said that the surface 
temperature of the North Atlantic had been proved to have an 
influence gn the direction of cyclones crossing it, and con- 
sequently on the weather of the British Islands and western 
Europe He thought a properly equipped low-level station on 
the Bermydas was the first desideratum , then a similar station 
on the Azores, to be followed by a high-level observatory The 
results at Ben Nevis warranted the expectation of great ad 

vances, not only in knowing the weather of the Atlantic, but in 
foiecasting weather for Western Europe, if the Prince’s scheme 
received the encouragement which it deserved 

Detailed Oceanography and Meteorology —Mr J Y Buchanan 
described his observations on the temperature and density of 
the water m the Gulf of Guinea in connection with éhe counter- 
equatorial curent «Dr M R Mill gave a brief account of the 
physical geography of the Firth of Forth, dwelling particularly 
on the relation between tidal and solar variations of temperature 
ın the water The puzzling fact that in the Firth of Forth the 
water at high tide 1s saltest when that phase occurs an the after- 
noon was explained by the high water of spring tides occurring 
atthathour Mr H N Dickson, ina short paper, urged the 
claims of meteorology as a subject of instruction with special 
1egard to its place in physical geography 

Lhe Desert of Atacama —Mrs Luly Grove, of Oxford, gave 
a vivid description of a journey through the Atacama desert, 
including g trip by rail from Antofagasta to Uyuni at an eleva- 
tion of 13,000 feet 1n the Andes 

Photography and Surveying —Colpnel Tanner explained the 
system of photographic surveying wleich he has developed on the 
Himalayan survey By the use of a finely ruled grating the 
angular intervals between prominent objects could be estimated, 
and in cases where detailed triangulation was impracticable very 
fair maps could be compiled from photographs taken from 
several puag nent centres e 

Determination of Longitude by Photography —Dr. H 
Schlichter communicated a most important paper, surffming up 
a long series of experiments, and an investigation of the 
mathematical formule requued in calculating longitude «rom 
lunar distances Hig method enahles him m favourable circum- 
stances to fix the longitude to within 6", arfapproximatiou 
hitherto only possible by telegraphic time comparisons [is 
summary 1s as follows — e . 

** Lunar distances as a means for the strictly accuiatf deter- 
mination of geographical longitudes have been little used of lat®, 
partly on account of the splefidid c#ronometers with which ships 
aie now provided, and partly owing to the 1naccuraci&s ofethe 
mstruments commonly employed for lunars For ékploring 
expeditions on and, gowever, chronometers are of litle yavas 
and the other astronomical phenomena which “may beg used 
besides lunar distanfes are either too difficult for accurate obser- 
vation by the majority of travellers, or a¢cur too seldom, ow are 
not accurate enough The author therefore mtroduees a new 
method of observatiog and measurement of lurar distantes, viz 
by obtaining a parallel series of photographs of the m@bn and a 
fixed star or planet on one plate, and aft&rwards measuring the 
distances on the plate For the elirfination of all possible mn- 
accuracies of'the photographic film o1 of the lens, the lunar 
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distances thus registered are checked by repeateflly photograph 
ing on the same plate two fixed s‘ars, the positions of which are 
given in the Nautical Almanac, and the angular distances of 
which can easily be computed therefrom The angular dis- 
stances of the photographic lunars are then found by a simple 
ftoportion The time for taking a set of eight photographic 
lunars on one plate does not exceed three or four minutes, apd 
micrometric measurements Show with perfect accuracy the change 
of the lunar distances (owing to the movement of the moon) 
during each interval of the eight observations The minute 
accuracy of the method is hereby established The micrometric 
measurements on the plate are made by means of the same 
réseau which 1s employed by the principal observatories for 
stellar photography, and the measurements may therefore be 
regarded as absolutely correct Results thus obtained give the 
correct longitude of the place of observation The author pro- 
poses to use this method for scientific expeditions into the 


The Prince was willing that all | interior of continents, &c , as well as for the further determina- 
f tion and correction of secondary meridians in navigation, 


For 
both purposes ıt 1s especially adapted on account of its minute 
accuracy and great simplicity ” 

African Travels —The whole of one day was devoted to the 
reading of papeis bearing on Africa, almost all having reference 
to South Africa, Mr E Wilkinson described two journeys 
which he had made in the Kalahari Desert Mr Theodore 
Bent summarized in an interesting. manner *he results of his 
explorations at Zimbabwe , a paper on the orientation of which 
was also read by Mr Swan, In the report of the committee 
appointed to assist in the exploration of Zimbabwe, it was 
announced that Mr and Mrs Bent intended to pursue their 
investigations into African ruins of the Zimbabwe type m 
Abyssinia Mr John Buchanan gave an account of the indus- 
trial resources of Nyasaland, which his long experience there 
enabled him to do with authority The fertility of the soil, and 
the mtelligence and willingness to work of the people, were 
advantages common to few parts of tropical Africa A staple 
commodity was still wanting, but there were unmistakable 
signs that this wquld before long be found in coffee, which has 
been grown with great and increasing success Firm govein- 
ment of the country, the absolute suppression of the slave-trade, 
and of intertribal wars, were almost certain to result from the 
recent extension of the British protectorate , but the problem of 
communication remained as a bar to the effective development 
of the country With really free traffic on the Zambesi and 
lower Shire, and a ratlway, or at least a steam tramway, on the 
new road from Chilomo to Lake Nyasa, the success of Nyasaland 
commercially would be assured Lieutenant Crichton-Browne 
gave a popular account of a recent journey to Lobengula’s 
capital, and of an interview with that monarch At the close 
of this paper Mr Joseph Thomson, whose health is still in a very 
unsatisfactory state, made a few remarks, the first he has been 
able to make in public since his return invalided from Africa a 
yearago Dr A H Hælen described the Haussa country, in 
the language of which he is specially interestede He hopes to 
be able, under the auspices of the recently-founded Haussa 
Association, to proceed to the western Sudan, and continue his 
studies in the country itself Mr Ravenstein submitted the 
report of the Committee on African meteorology, of which Mr 
Symens, F R S , was secretary The Committee has collecte: 
a considerable number of unpublished records of meteorological 
observations in topical Africa, and has charged itself with 
exercising a friendly influence over ewsting stations and the 
equipment of new stations likely to promote a better knowledge 
of tbe climatological eh ee of the contment — Instructions 
of an eminently practical kind have been drawn ujf and by the 
circulation of these afd the grant of sets of instrument® to surt- 
able observers, it 1s hoped that the special difficulties of tropical 
observing emay be overcome The A:ommuttge has Wen æ- 
appointed, with the addition ef Dr el le Millas secretary 

Proposed New Map of the Globe —Mr E G Ravenstein 
explained Prof Penck’s schemeeof a new map ofthe world, on 
the scale of I to 1,00@000or about sixteen miless#® an inch 
It was proposed to draw eagh sheet on ar? dndepend one a 
tion, the sheets embracing 5” 1n each direction, @cept those for 
latitudes higher thang6o°, which would, have a NN of poof 
longitude The map would "be gontoured* at $00, 300,500, and 
1200 pretres, hills would he praated in browfl, and riversn blue 
The, official spellyig of all names written 1p the Ronin alpha- 
bet Wweeld Be adhered to, accepted names in &theP alphabets 


woyld be transliterated on a system to be afterwarde agreed op, 
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and names in unwritten languages would be rendered phoneti- 
cally The Ignd surface of the globe would be represented in 
769 sheets, andewn an edition of 1000 copies it 1s estimated that 
there would be a deficit of over £100,000 if the sheets were sold 
at 2: This sum would require to be subscribed by the Govern-* 
ments interested, or by private individuals The practicability 
of,such a map is proved by the fact that Mr Ravenstein has 
himself produced with the aid off the Royal Geographical 
Society 46 five degree sheets of a map of Africa The utility 
of the new map 1s universally conceded 

Recent Travels —Mr Walker Harris described an adventur- 
ous journey through Yemen in the early part of this year, during 
a rebellion of the Arabs against the Turks In spite of many 
difficulties, Bicluding imprisonment by the Turkish authorities, 
Mr Harris succeeded in reaching Sanaa from Aden, and found 
the country to be well watered, of magnificent fertility, and by 
no means badly cultivated . 

Mr Coutts Trotter summarized the recent advances in the 
exploration and organization of British New Guinea 

Mr H O Forbes described a visit to the Chatham Islands, 
where he discovered the bones of a remarkable fiightless bird, 
identical with an extinct species also found in New Zealand, 
which 1s separated by 450 miles of deep water The inevitable 
inference is that a land connection must formerly have existed 
between the two groups of islands The importance of a care- 
ful search for similar remains in other islands of the southern 
hemisphere ın the hight of geographical distribution and specu- 
lations as to former lands 1s obviou: 

Mr W R D Beckett, of the British Consular service 1n Siam, 
was the first Englishman to descend the Mekong river from the 
Eastern Laos States to Saigon, and described the various inci- 
dents of his adventurous journey 

Mr C W Campbell, ofthe British Consular service in China, 
described his journey through Northern Korea, reporting 
favourably on the people as compared with the Chinese 1n their 
treatment of strangers 

Other Papers —Prof P H Schoute brought forward a new 
scheme for draining the Zuyder Zee, and Mr Yule Oldham, 
lecturer on geography at Owens College, 1ecalled attention to 
the early discoveries of Cadamosto on the west of Africa in the 
fifteenth century 

Sub-section on Chemical Oceanog: aphy —A joint. meeting of 
Sections B and E was held under the presidency of Mr 
Buchanan for the consideration of a series of papers on ocean- 
ography, Mr Buchanan communicated the result of some 
observations of the density of the water at a depth of 2000 
fathoms off the coast of South America made by Captain 
Thomson, of the telegraph ship Sz/vertown They are held to 
demonstrate that the deep water there has come direct from the 
Antarctic Sea. Prof Pettersson gave a detailed and elaborate 
paper on thehydrography of the Kattegat and Baltic, illustrated by 
numerous special maps Observations were made simultaneously 
at a number of points in the Baltic an its approaches , samples of 
water were preserved in sealed tubes fcr estimation of gases, and 
the density was in all cases measured on shore by means of 
Sprenge¥s pyknom@er The excess of precipitation over 
evaporati6n was found to cause an outflow of comparatively 
fresh water and a progressive deciease in the salinity from the 
Skagerrak inward The fresh Baltic stream flows close wund 
the coast of Norway as 1t escapes into the Atlantic An under- 
current of salt water inward takes place, partly by reaction and 
partly by the rising upgof the deeper layers against the ridges 
wiech divide the Baltic area into basins This action is not 
uniform, but occurs by succegsive impulses and pauses The 
physical bouhdary between the North Sea and the Baltic 1s not 
in the Bits, but along the ridge jommg Rugen and Felster 
The great mass of Balpe water frgm Rugen to the Gulf of 
Falan@is ef unyform salty , ıt grows salter towardgthe North 
Sea, and freshens 1apdlySn th® Gulf of Bothnia Im this 
region of uniform salinity temperature appears to be the chief 
cause,of circulatory movement e By winter cooling a layer of 
untermediaf@wninimum temperature Y us@ally formed, in which 
flakes Mice may be Produced that pse to the surface and con- 
soldate there e Ipdications demved from observations fourteen 
yegrg apart gont to a,paiteal or compleée stagnation of the 
water in he deeper i of the Baltic asin. The fresh Baltic 
stream îs felt in sdfnmer far top the, northealong the Ajlantic 

coast of Norway, bugim winter it is greatly rgduced, and gom- 


Skagerrake eThis influx gs coincident wit) the commencement 
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of the great herring fishery, which comes to an end when the 
cold Baltic outflows re-established 1n spring 

Dr Andrussoff, of St Petersbifg,*summarized the results ‘of 
the recent Russian investigations on the Black ea, the most 
remarkable discovery lying the fact that below thg depth qf 200 
fathoms the great mass of the water is®tagnant, and soehighly 
charged with gulphuretted hydrogen that all life is 1mpossible 

Each paper was followed by aflimated discussion, m which 
Dr John Murray, Dr Buchan, Prof. Hartley, Dr J Gibson, 
Mr Irvine, and Dr H R Mill took part 


THE AMERICAN ASSOCIATION, 
PRESIDENT'S ADDRESS! 


A DIVISION of science has a work of its oven to do, a work 

that well might be done for, its own sake, and still more 
must be done in payment of what 1s due to the other divisions 
Each section ot oug Association has its just task, and fidelity to 
this is an obligation to all the sections Those engaged in any 
labour of science owe a debt to the world at large, and can be 
called to give an account of what they are doing, and what they 
have to do, that the truth may be shown on all sides 

If it be in my power to make the annual address of this meet- 
ing of any service at all to you who hear it—in your loyalty to 
the Assoctation—I would bring before you some acc@int@f the 
work that 1s wanted in the science of chemistry Of what the 
chemists have done 1n the past the arts of industry speak more 
plainly than the words of any address Of what chemists may 
do ın the future it would be quite ın vain that I should venture 
to predict But of the nature of the work that 1s waiting in 
the chemical world at the present time I desire to say what I 
can, and I desire to speak m the interests of science 1n general. 
The interests of science, I am well assured, cannot be held in- 
different to the interests of the pubhc at large 

It 1s not a small task to find out how the matter of the 
universe i made The task is hard, not because of the great 
quantity ın which matter exists, nor by reason of the multipli- 
city of the Minds and compounds of matter, but rather from the 
obscurity unde: which the actual compbsitidn of matter 1s hidden 
from man The physicists reach a conclusion that matter 1s*an 
array of molecules, little things, not so large as a millionth of a 
mullimetre in size, and the formation of these they leave to the 
work of the chemists The smallest objects dealt with in 
science, their most distinct activities become known only by the 
w.dest exercise of inductive reason 

The realm of chemical action, the world withm the molecules 
of matter, the abode of the chemical atoms, is indeed a new 
world and but little known The speculative atoms of the 
ancients, mere mechanical divisions, prefiguring the molecules 
of modern science, yet gave no sign of the chemicél atoms of 
this century, nor any account of what happens in a chemical 
change A new field of knowledge was opened in 1774 by the 
discovery of oxygen, and enfered upon in 1804 by the publica- 
tions of Dalton, a region more remote and more difficult of 
access than was the unknown continent toward which Chris- 
topher Columbus set his sails three centuries earher The 
world withm nfoblecules has been open for only a hundred years 
The sixteenth century was net long eifough for an«eploration 
of the gontinent of America, and the nineteenth has not been 
long enough for the undertaling of the chemists When four 
centuries of search shall have been made in the world of 
cherfhcal formation, then scienée should be ready to meet a 
congress of nations, to rejoiee with the chemist upon the issue 
ef his task — * e. 

&t 1s well known that chemical labour has not been barren of 
returns ‘Lhe*product# of chemical action, numbering thou- 
sords of thousands, have been sifted and measured and weighed 
Ii you ask What happens ın a common chemical change you can 
obtain djrect answers — Wh€n coal burns 1n the air, how much 
axyBen js used up, can be stated with a degree of exactness 
true to the first decimal of mass, perhaps to the second, yet 
euegtyonable in the third How much cerbonic acid 1s made 
can We told fh weight and in volume with approaching exact- 
ness How much heat this chemical action fs worth, how much 
hghe, how much electre motive force, what train-load of car$ it 
can cany, how long it can make certain wheels go round, — 
for these questions chemists and physicmts are ready With 
how many metals carbonic acid will unite, how many ethers ıt 

X Address by Prof A B Prescott, the retiring President, delivered at the 
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can make into,ca:bonates, into what classes gf molecules a cer- 
tain larger fragment of carbonic acid canebe formed, the 
incomplete records of these Shines already run through a great 
many volume ‘These carboxylic bodies are open to productive 
studies, stimu¢ated by various sorts of 1&quiry and demands of 
hfe Such have been"the gatherings of research They have 
been slowly drawn into ordeg, more slowly interpreted 1n mean- 
ing The advance has been constant, deliberate, sometimes 
1n doubt, always persisting and gradually gainiag firmer ground 
So chemistry has reached the period of definition Its guiding 
theory has come to be realized 

“The atomic thgory 'ghas more and more plainly appeared to 
be the central and vitatruth of chemical science ^ As a work- 
ing hypothesis 1$ has directed abstruse résearch through difficult 


ways to open accomplishment pn vivid reality As a system of 


knowledge, ıt has more than kept pace with the rate of inven- 
ton Asa philosophy, it 1s in touch with profound truth in 
physics, 1n the mineral kingdom, and in the functions of living 
bodies As a language ıt has been a necessity of man in dealing 
with chemical events Something might have been done, no 
doubt, without it, had ıt been possible to keep it out of the 
chemical mmd But with a knowledge of the primary elements 
of matter, as held at the beginning of this century, some theory 
of ch@fhic®l atoms was inevitable And whatever theory might 
have been adapted, tts use ın investigation would have drawn it 
with a cerfginty into the essential features of the theory now 
established It states the constitution of matter ın terms that stand 
for thingsas they are made The mathematician may choose 
the ratio ef numerical notation, whether the ratio of ten or some 
othe. But the chemist must find existing ratios of atomic and 
. molecular mass, with such degree of exactness as he can attain 

Chemical notation, the index of the atomic system, 1s imperfect, 
as science is incomplete | However defective, it 1s the resultant 
of a multitude of facts The atomic theory has come to be more 

* than facile language, more than lucid classification, more than 
* working hypothesis, it 1s zhe definelion of the known truth n the 

-existence of matter * 

The chemical atm i$ known, however, for what it does, 
rather than for what itis  Itis known as a centre of action, a 
factor of influence, an agent of power It 1s identified by its 
responses, and measured by its energies Concealed as it 15, 
each atom has given proof of its own part in the sgructue of a 
molecule Proofs of position, not m space but in action, as re 
lated to other atoms, have been obtained by a multitude of 
workers with the greatest advantage The arrangement of the 
atoms 1n space, however, 1s another and later question, not 1n- 
volved ın the general studies of structure But even this ques- 
tion has arisen. upon its own chemical evidences, for certain 
bodies, so hat the ‘‘ configuration " of the molecule has become 
an object of active research 

Known for what it does, the atom is not clearly known for 
what it is Chemists, at any raté, are concerned mainly with 
what can be made out of atoms, not with what atoms can be mage 
of Whatever they are, and by whatever force or motion 1t 1s 
that they unite with each other, we define them by their effects 
Through their effects they are classified in thé rank and file 
of the pemedic system *The phyticists, however, do not stop 
short of the philosophical study of the atom itself. Ag a vibra- 
tory body 1ts movements have been under mathematical calcula- 
tions , as a vortex ring its pulsations have been assumed to agree 
with its combining power ‘As an operating magnet its fhter- 
action with other like magnets has been predicated as the method 
of valence There are, as I am direct$y assured, physicists of 
penetration and prudence now looking with confidénce to studies 
of the magnetic relations of atoms to @ach other ! Mageover, 
another company of workers, the chemists of geometric isg- 
merism, assume a configuration of the atoms, 1n accord with that 
of the molecule * . 

The stimulating truth of the atomic constitution of the nfolo 
cule, a great truth in elastic touch with all science, excites 
numerous hypothesesp which, however profitable they mayebe? 
are to be stoutly held at a distance from the trutt itself eSuch 
are the hypotheses of molecular aggregation into crystals and 
other mineral forms Such are the biolegical theories of mele 
cules polymerizing into cells, end of vitality as a cherfligal pro- 
perty of the moleculee Sach are the questions of the nature of 
atoms, and the genesis of the elements as they aranow known, 

1 “ The results of molecular physics pointgunmistakabfy to the ato n as a 
magnet, in its chemical activines "—A Dolbear, 1n a pereonal co nmu- 
nication . 
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questions on the border of metaphysics. Let ‘all these be feld 
distinct from the primary law of the atomic censtitution of 
simple molecules m gaseous bodies, an essentia principle in an 
exact science The chemist should have the comfortable assur- 


"ance, every day, as he plies his balance of precision, that the 


om-made molecules are there, in their several ratios of quan- 
tity, however many unsettled questions may he around abeut 
them Knowledge of molecular structure makes chemistry a 
science, nourishing to the reason, giving dominion over matter, 
for beneficence to life 

Every chemical pursuit receives strength from every advance 
in the knowledge of the molecule And to this knowledge, 
none the less, every chemical pursuit contributes, The analysis 
ofa mineral, whether done for economic ends dt not, may 
furnish a distinct contribution toward atomic valence The 
further examination of steel 12 the cables of a suspension bridge 
1s hable to lead to unexpected,evidence upon polymeric unions 
Rothamsted farm, where ten years 1s not a long time for the 
holding of an experiment, yields to us a classic history of the 
behaviour of nitrogen, a history from which we correct our theories 
The analysis of butter for its substitutes has done something to 
set us right upon the structure of the glycerides Clinical in- 
spection of the functions ofthe living body fain finds a record of 
molecular transformations too difficult for the laboratory The 
efforts of pharmaceutical manufacture stimulate new orders of 
chemical combination The revision of the pharmacopcea every 
ten years points out a humiliating number of scattered errors 1n the 
published constants on which science depends The duty of the 
engineer, in his scrutiny of the quality of lubricating oils, brings 
amore critical inquiry into the laws of molecular movement 
There 1s not time to mention the many professions and pursuits 
of men who contribute toward the principles of chemistry and 
hold a share therein If it be the part of pure science to find 
the law of action 1n nature, it 1s the part of applied science both 
to contribute facts and to put theory to the larger proof In the 
words of one who has placed industry in the greatest of its debts 
to philosophic research, W H Perkin, ‘‘ There is no chasm 
between pure ami applied science, they do not even stand side 
by side, but are linked together? So in all branches of chemis- 
try, whether it be termed applied or not, the best workers are 
most strongly bound as one, 1n their dependence upon what 15 the 
known of the structure ofthe molecule 

Studies of structure were never before so inviting In this 
direction and 1n that especial opportunities appear. Moreover 
the actual worker here and there breaks into unexpected paths 
of promise, Certainly the sugar group ıs presenting to the 
chemist an open way from simple alcohols on through to the 
cell substances of the vegetable world And nothing anywhere 
could be more suggestive than the extremely simple unions of 
mtrogen $ately discovered, They are likely to elucidate hnk- 
ings of this element in great classes of carbon compounds, all 
significant ın general chemistry Then certam comparative 
studies have new attractions As halogens have been upon 
trial side by side with each other, so for instan@e silicon must be 
put through its paces with carbon, and phosphorus with nitrogen. 
Presently, also, the limits of molecular mas, in polymérs and in 
unions with water, are to be nearer approached from fhe chemi- 
cal side, as well as from the side of physics, m that attractive bu’ 
perpfexing border ground between affimty and the states of 
aggregation 

Such is the extent and such the diversity of chemical labour 
at present that every man must put luis to the range of his 
study The members of a society or section of chemistry, cffh- 
ing together to hear eachother’seresearches, are batter able, for 
the most part, to listen for instruction than for criticism Stull 
less prepared for hasty judgment are those who do not come 
together in societies at ajl Even men of eminent learning 
must omitelarge parts of the subject, Jf it be parmitted to spæk 
of chmustry as a single subje@t ` Tiffse cOnsiderations admonish 
us to be liberal e When metallurgical chemisjry cultivates 
scepticism as to the work upen atomic i apii imi atisa 
culture not the most “iberal When a devotee rgapic syn- 


| thesis puts a low value upon analytic Work, he takes a very 


e 


narrow viv of chemical studies When 4he chemist who 
1s in educational sergice disparage inwegtigationgg done s «n- 
dustrial service, he exergises a pyiful brevity of wisdo, 

The pride of puf sciesce 1$ justified in this, that its truth is 
for the nurgure oman And the ambitiog of indugfril art is 
henouffi in this, its skill give strength to han 
obligation of science to bring the xsources of fhé earth, its 
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vegetation and “its animal life, into the full service of man, 
making the knowledge of creation a rich portion of his mm- 
heritance, ın mmd and estate, in reason and ın conduct, for life 
present and life tocome ‘To know creation 1s to be taught of 
God 

I have spoken of the century of beginning chemical labous$ 
ang have referred to the divisions and specialities of chemical 
study What can I say of the means of uniting the earlier and 
later years of the past, as well as the separated pursuits of the 
present, 1n one mobile working force? Societies of science are 
among these means, and it becomes us to magnify their office 
For them, however, all that we can do 1s worth more than all we 
can say And there are other means, even more effective than 
associations * Most necessary of all the means of unification in 
science 1s the use of its literature 

It 1s by published communication that the worker 1s enabled 
to begin, not where the first 1nvegigation began, but where the 
last one left off The enthusiast who lacks the patience to con- 
sult books, presuming to start anew all by himself ın science, 
has need to get on faster than Antome L Lavoisier did when 
he began, an associate of the French Academy in 1768 He of 
immortal] memory, after fifteen eventful years of momentous 
labour, reached only such a combustion of hydrogen as makes 
a very simple class experiment at present But however early 
in chemical discovery, Lavoisier availed himself of contempo- 
rares They found oxygen, he learned oxidation one great 
man was not enough, in 1774, both to reveal this element and 
show what part 1t takes in the formgtion of matter The honour 
of Lavoisier 15 by no means the less that he used the results of 
others, it might have been the more had he given their results a 
more explicit mention Men of the largest original power make 
the most of the results of other men Discoverers do not 
neglect previous achievement, however it may appear in bio- 
graphy The masters of science are under the limitations of 
their age Had Joseph Priestley lived in the seventeenth century 
he had not discovered oxygen Had August Kekulé worked in 
the period of Berzelius, some other man would have set forth 
the closed chain of carbon combination, and eKekulé, we may 
be sure, would have done something else to clarify chemistry 
Such being the limitations of the masters, what contributions 
ean be expected in this age from a worker who 1s without the 
literature of his subject? 

In many a town some solitary thinker 1s toiling intensely over 
some self-imposed problem, devoting to 1t such sincerity and 
strength as should be of real service, while stul he obtains no 
recognition Working without books, unaware of memoirs on 
the theme he loves, he tries the task of many with the strength 
of one Such as he sometimes send communications to this 
Association An earnest worker, his utter isolation 1s quite 
enough to convert him into a crank To every solitaey investi- 
gator I should desire to say, get to a library of your subject, 
learn how to use its literature, and possess yourself of what there 
1s on the theme of your choice, or else determine to give ıt up 
altogether You®may get on very well without college labora- 
tories, you can survive it 1f unable to reach the meetings of men 
of learning, you can fo without the counsel of an authority, but 
you can hardly be a contributor ın science except you gain the 
use of its literature 

Fast in importance to the investigator are the original 
memoirs of previous mvestigators The chemical determinations 
of the century have been imported by thew authors in the 
periodicals The seriale of the years, the continuous living re- 
poMortes of all chemistry, at once the oldest and the latest of 
its publicatigns, these must be accesgiple to the worker who 
woald adj to this science A library for research ıs voluminous, 
and portions of it are said to be scarce, nevertheless it ought to 
be largely supplied — The laboratoryitself 1s not more 1mgor- 
taf than th libuary of since In the publié hbrames of our 
cities, mn all colleges ndw bång esfiblished, the original l&era- 
ture of science ought tobe planted It 19a wholesome literature, 
at onae a Slant and f correchive ofthat impulse to discovery 
that 1s frequ among the people of his @untry That a good 
deal of Teis 1n foreign languages 1s hardly a disadvantage , there 
ought to be sore exercise for tife modern tongues that even the 
publig high gchools gre teathing, That ¢he sets of standard 
journals gre gettueg gut of pring ıs a sorgewhat infirm objection 
‘Lhey have no right to be out of printein th@se days wheg they 
give us tenty pagas of blanket newspaper et breakfast, and 
offer u$ Scott's'hovelsin full for less than the cost ofeg days 
emertamnfeft As for the limited editiongof the old sets, yntil 
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reproduced by new types, they may be multiplied through 
photographic Inettfbds When there is a due dÉmand for the 
original literature of chemistry, a &lefhand. in accord with the 
prospective need for its use, the supply will come, &et us believe, 
more nearly within the emeans of those who requre it. than it 
now does . ° 

What I havé'said of the literature of one science can be said, 
in the main, of the literature of the*other sciences And other 
things ought to be said, of what 1s wanted to make the hterature 
of science more accessible to consulting®readers A great deal 
of indexing 15 wanted Systematic bibliography, botlf of previous 
and of current literature, would add a third to the productive 
power of a large number of workers It'wulf promote common 
acquaintance with the onginal communications qf research, and 
a general demand for the senal sets Topical bibliographies 
are of great service In this regati I desire to ask attention to 
the annual reports of the committee on Indexing Chemical 
Literature, 1n this association for nine years past, as well as to 
recent systematic undertakings 1n geology, and like movements 
in zoology and other sciences Also to the Index Medicus, as 
a continuous bibliography of current professional literature 

Societies and institutions of science may well act as patrons to 
the bibhography of research, the importance of which has been 
recognized by the fathers of this Association In 185@, Qseph 
Henry, then a past president of this body, memorialized the 
British Association for cooperation 1n bibliography, offering that 
aid of the Smithsonian Institution which has so citen been 
afforded to publications of special service The British Associa- 
tion appointed a committee, who reported in 1857, after which 
the undertaking was proposed to the Royal Society e Royal 
Society made an appeal to her Majesty's Government, and ob- 
tained the necessary stipend Such was the inception of the 
Royal Society Catalogue of scientific papers of this century, in 
eight quarto volumes, as issued in 1867 and 1877 Seriously 
curtailed from the generous plan of the committee who proposed 
it, hmited to the single feature of an index of authors, it 
is nevertheless of great help in hterary search Before any 
list of papers, however, we must place*a Usj of the serials that 
contain them, as registered by an active member of this Assooia- 
tion, an instance of industry and critical judgment, I refer to 
the well-known catalogue of scientific and technical periodicals, 
of about five thousand numbers, in publication from 1665 to 1882, 
together with the catalogue of chemical periodicals by the same 
author ? 

Alhed to the much needed service 1n bibhography, isthe service 
in compilation of the Cons*ants of Nature In the preface of his 
dictionary of solubilities, 1.1856, Prof Storer said ‘‘ that chem- 
ical science itself might gain many advantages if all known facts 
regarding solubility were gathered from their widely-scattered 
original sources into one special comprehensive work" That 
the time of the philosophical study of solution was near at hand 
has been verified by recent extended monographs on this subject 
In like manner Thomas Carnelley ın England, and early and 
repeatedly our own Prof Clarke in the United States,” bringing 
multitudes of scattered resultsinto co-ordination, have augmented 
the powers of chemical service, 

What bibliography does fer research, the Handwgrterbuch 
does for education, and for technology It makes science wieldy 
to the st@dent, the teacher, and the artisan The chief diction- 
artes of science, those of encyclopedic scope, ought to be pro- 
vided generally in public libraries, as well asin the libraries of 
all high schools ? The science classes 14 preparatory schools 
should make afi acquaentance with scientific literature in this 
form If scleolars be assigned exercises which compel reference 

they well gam a@beginning of that accomplishment too 


reading, th 
offen neglected, even 1n college, how to use books 


* *! Bolton's Catalogue of Screnpific anl Technical Periodicals” (1885 
Smithsomignyomuts the serials of the Societies, as these are the subject of 

ud@er’s ‘Catalogue of Scientific Senals" (1879 Harvard Umv) On 
the contrafy, Bolton’s ** Catalogue of Chemical Periodicals" (1885 N Y 
acd Sci )includes the publications of Societies as well as other serials, 
Chefigal t&hnology is also represented in the last$named work 

? Tle service of compilation of this character 1s again maicated by this 
extract from Clarke's introduction to the first editidh. of his ** Constants " 
(18733 ‘ While engaged upon the study of some interesting points in theo- 
retical chenystry, the E rapier of the following tables had occasion to make 
frequent gelerence to the then existing éists of specific gravities None of 
these, however, were complere enough T e 

3 The s@ustics of school libraries in the United States are very meagre, 
the expenditurd for thew being included with that for apparatus For 
libraries and apparatus of all common schools, both primary and secondary, 
the annual expenditure 1s set af 937,048 do lars, which 1s about seven-tenths 
of one per cent of the total expenditure for these schools * 
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The library ıs a necessity of the laboratory ° Indeed, there is 
much in comneon between what ts called thegaboratory method, 
aud what might be called thelibrary method, 18 college training 
The educatignal laboratory was instituted by chemistry, first 
taking form under Liebig at Giessen only about fifty years ago 
Exp igmentaPstudy hasbeen adopted 1n de subject after another, 
until, now, the **laboratory method " 1s advocated ın language 
and literature, in philosophy and law It 1s to be hoped that 
chemistry will not fall behind in the later applications of ‘‘ the 
new education ” in whigh she took so early a fart 

The advancement of chemical science is not confined to dis- 
covery, nor to education, nor to economic use All of those 
interests it shoul gmérace To disparage one of them is 
injurious to the others* Indeed, they ought to have equal sup- 
port It would'be idle to inquire into their respective advantages 
This much, however, 1s evident enough, chemical work is ex- 
tensive, and there 1s immediate want of it 

Various other branches of science are held back by the delay 
of chemistry Many of the material resources of the world 
wait upon its progress In the century Just before us the 
demands upon the chemtst are to be much greater than they have 
been All the interests of life are calling for better chemical 
information Men are wanting the truth The biologist on tne 
one hand, and the geologist on the other, are shaming us with 
interfgatories that ought to be answered Philosophy lingers 
for the results of molecular inquiry Moreover the people are 
asking di»ect questions about the food they are to eat, or not to 
eat, asking more in a day than the analyst is able to answer in a 
month The nutritive sources of bodily power are not safe, in 
the mids@ of the reckless activity of commerce, unless a chemical 
safeguard be kept, a guard who must the better prepare himself 
for his duty 

Now if the people at large can but gain a more tue estimation 
of the bearing of chemical knowledge, and of 'the extent of the 
chemical undertaking, they will more liberally supply the sinews 
of thorough-gomg toil It must be more widely understood that 
achievements of science, such as have already multiphed the 
hands of industry, do no come by chances of invention, nor by 
surprises of genius * It must be learned of these thmgs that they 
come by bieadth of study, by patience in experiment, and by the 
slow accumulations ,of numberless workers And it must be 
made to appear that the downright labom of science actually 
depends upon means of daily subsistence It must be brought 
home to men of affairs, that laboratortes of seclusion with delicate 
apparatus, that libraries, such has bring all workers together in 
effect, that these really cost something 1n the same dollars by 
which the products of industrial science are measured Statistics 
ofchemical industry are often used fb give point to the claims of 
science For instance, ıt can be said that this country, not 
making dhough chemical wood pulp, has paid over a million 
dollars a year foi its importation That Great Britain pays 
twelve million dollars a year for arfficial fertilizers, from with- 
out That coal taris no longer counteda bye-product having 
risen in its value to a par with coalgas But these instances, as 
striking as numerous others, still tend to divert attention from 
the more general service of chemistry as xt shoyld be known 10 
all the economies of civilization 

It 1s nòt for meto say what supplies are wanted for the work 


ofchemists These wants are stated, in quite definite tgrms, bya | 


sufficient numbei of those who can speak for themselves But 
1f my voice could reach those who hold the supplies, I would 
plead a most considerate hearing of all chemical requisitions, 
and that a strong a®l generous policy may ın alg cases prevail in 
their behalf e: * 

If any event of the year 1s able to compel the aftention ofthe 
world to the interests of research, ıt must be the netagle close 
of that life of fifty years of enlarged chemical labour, announged 
from Berlin a few months,ago When thirty years of age, 
August Wilhelm von Hofmann, a native of Giessen'hryl a pupil 
of Liebig was called to work m London Taking hald of "Be 
organic derivatives of ammonia, and piesently adopting the new 
discoveries of Wurtzhe began those masterly coptribtitionsth&t 
appear to have bea so many distinct steps toward a ch@nistry 
of,nitrogen, such as industry and agriculture and medicine have 
thnven upon In 1850 he opened a memoir m the phylosophical 
transactions with these word$, ‘the light now beginseto dawn 
upon the chaos of coflected facts " Since that time the coal tar 
industry has risen and matured, medicine has learfed to measure 
the treatment of disease, and agriculture to estimate the fertility 
ofthe earth , It seems 1mpossible that so late as March of the 
present year, he was still sending his papers to tbe journals 
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we could say something of what he has dome we could, say 
nothing of what he has caused others to do And yet, let it be 
heard ın these United States, without such a generous policy of 
expenditure for science as gave to Dr Hofmanü his training 1n 
Giessen, or brought him to London in 1848, or built for him» 

boratories 1n Bonn and Berlin, without such proveszon by the 
State, the fruits of his service would have been lost to the world 
Ay, and for want of a like broad and prudent provision for*re- 
search with highe: education, in this country, other men of 
great love for science and great power of investigation every 
year fail of their rightful career for the service of mankind 

For the prosecution of research, 1n the larger questions now 
before us, no training within the limitations of human lfe can 
be too broad or too deep No provision of revenug, so far as of 
real use to science, can be too liberal The truest 1avestigation: 
1s the most prudent expenditure that can be made 

In respect to the support that ıs wanted for work in science, 
I have reason for speaking wKh confidence If I go beyond the 
subyect with which I began I do not go beyond the warrant of 
the Association This body has lately defined what its members 
may say, by creating a committee to receive endowments for the 
support of research 

There are men and women who have been so far rewarded, 
that great means of progress are in their hands, to be vigorously 
held for the best advantage Strength 1s required to use large 
means, as well as to accumulate them It 15 1nevitable to wealth, 
that 1t shall be pat to some sort of use, for without investment 
it dies By scattered investment wealth loses personal force 
The American Associatiof, in the conservative interests of 
learning, proposes certain effective investments in science If it 
be not given to every plodding worker to be a promoter of dis- 
covery, such at all events 1s the privilege of wealth, under the 
authority of this association. If it be not the good fortune of 
every investigator to reach knowledge that ıs new, there are, 
every year, in every section of this body, workers of whom 1t 1s 
clear that they would reach some discovery of merit, if only the 
means of work could be granted them Whosoever supplies 
the means fairly deserves and will receive a share 1n the results 
It is quite with§ustice that the name of El zabeth Thompson, 
the first of the patrons, has been associated. with some twenty- 
one modest determinations of merit iecognized by this associa~ 
tion 

“ fo procure for the labours of scientific men increased facili 
ties " 1s one of the constitutional objects of this body Itis time 
for effectiveness towards this object The Association has es- 
tablished its character for sound judgment, for good working 
organization, and forrepresentave publicinterest It has earned 
its responsibilty as the American trustee of undertakings in 
Science 

“To give a stronger impulse to scientific 
research " is another declaraticn of what we ought todo To 
this end larger endowments are necessary And it will be 
strange if some clear-seesng man or woman does not put ten 
thousand dollars, or some mult.ple of 1t, into,the charge of this 
body for some searching experimental inquiry now waiting for 
the material aid The committee upon epdowment is ready for 
consultation upon all required details é 

“To give more systematic direction to scientific 
research” is likewise stated as one of our objects To this 
intent the organization of sections affords opportunitie® not 
surpassed The discussions upon scientific papers give rise to a 
concord of comp€tent opinions as to the direction of immediate 
work And arrangements providing in Avance for the discussion 
of vital questioas, as formally moved at the last meeting, will in 


one way or another pome out i$ suitable persone such hnesof * * e 


labom as will indeed@give systematic direction to reseaach 

In conclusion, I may mention another, the most nappy of the 
duties of the Arperican Association git 1s to give theshand of 
hostablé fellowship to the sever, p mm eyhoSyear by year 
gather with us upon the same ground omrades 1n labour and 
in refreshment, thfir efforts reinforce ug, their fages brighten our 
way May they jomgus@nore®and more in the C. 
that sweetens the severity®of art A meeting OT goodgworkers 
15 2 remembrance of pleas@re, giving ifs zest to the ans of the 
year e ee 
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mittee of gentlemen experienced in scientific education, have 
made the following appointments to the science scholarships for 
the year 1892 * The scholars have been students of science for 
at least three years, and have been recommended for the scholar- 
ships by the authorities of their iespective Universities or 
Colleges, as indicating high promise of capacity for advancinge 
science, or its applications, by original research The scholar- 
ships are of the value of £150 a year, and are tenable for two 
years (subject to a satisfactory report at the end of the first 
year) m any University at home or abroad, or in some other 
institution to be approved of by the Commissioners The 
scholars are to devote themselves exclusively to study and 
research in some branch of science, the extension of which is 
amportant to ghe industries of this country 
ARTHUR ELLIS, Major-General, 
Secretary, 
18, Victoria-street, Westminster, August, 1892 


University of Edinburgh —Mr Andrew John Herbertson 


j; Glasgow —Mr James Blacklock Henderson. 
$3 Aberdeen —Mr John Macdonald 
Mason Science College, Birmingham —Mr Lionel Simeon 
Marks 


University College, Bristol —Mr George Lester Thomas 

Yorkshne College, Leeds —Mr Harold Hart Mann 

University College, Liverpool —Mr James Terence Conroy 

Owens College, Manchester.—Mr Thornton Charles Lamb 

x College, Nottingham —Mr Edward Arnold 

edley 

Firth College, Sheffield —Mr Wfiham Henry Oates 

University College of North Wales —Mr Edward Taylor 
Jones (cond:tzonally) 

Queen's College, Cork —M: George Ryce 

m Galway,—Mr William Gannon 


University of Toronto —Mr Fredenck J Smale 
m Adelaide.—Mr James Bernard Allen 
$5 New Zealand —Mr David Hamilton Jackson 
35 Sydney (postponed from 1891) —Mr Samuel 
Hemy Barraclough r 


ROYAL COLLEGE OF SCIENCE, LONDON (SESSION 1891-92) — 
Let of Scholarships, Prizes, and Associateships, awarded July 
1892 — 

Spencer, Bernard E 
West, George S 

Gray, Charles J. 

Verney, Harry 

Allan, Wilham 

Melton, George R 

2 Medals and 


First Year’s Scholarships 


Second Year’s Scholarships 


** Edward Forbes " Medal y 
and Prize of Books for bi a li diim H Prize 
Biology anstone, John divided 

** Murchison " Medal and Prize of Books Stal Sydney E 

for Geolog * amg, Sydney 

“Tyndall” Przesof Books for Physi 
Serie I S TER Spencer, 

** De la Beche” Medaj for Mining 

*' Bessemeg" Medal and Prize of Books 


Bernad E 
Cooke, Lewis H 


for Metallurgy Jeans, Harold 
*"Frank Hatton” Prize of Books for P G 
Chemistry erry, George H® 
Pitzes of Books given by the Department of Scmnce and Art, 
Mechanics » Longbottom, John G 
Astronomical Physics Bruce, James 
PracticalgZhemistry ° Perry, George H 
Ming Cooke Lewis H 


Principles of Agriculture Jones, Thomas 
2 ° , EN bd ° a ° 
. e e. 
SOCIETIES AND ACADEMIES 
. — * Paris Soc; 

Acad@my of Sciences, August gó —M  Duchartre in the 
chair —Theory of, a condensers introduced into the secondary 
circytof a transformer, by M. Désiré Korda —Vaponzation in 
boiler? by M de warte —On Soma new combinations of 
piperidus$ by M R&bul Varet -Qn ap application of chegical 


analysis f$ fixing the age of prehistoric hurgan remains, by 


M Adolpi® Cmnot? ‘his determination ıs based! upon “the 


of. fluorine containg ın the fossil boges 
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ebrown substance which 1s sometimes granular 





of the various geological ages Ifthe quantity contamed in the 
most ancient remair be designated by 1, we shallfiave o 64 for 
Tertiary remains, © 35 fo. ** Quatereary," and 0 05 or o 06 for 
the recent ones This fact was utilized in fixing ghe age of a 
human tibia found ın thg sandy layers of Billancoyrt. (Seing) in 
the neighbourhood of some remains of undoubted Quategnary 
origin The ratio of the quantity of fluonne contamed in the 
animal fiagments to that in the hutan tibia was found to be 
0 469 or 0578 to 0066 This establishes the more recent 
origin of the tibia —On a new genus af permio carbomferous 
stems, the G Retznodendron  Rigolloh, by M B® Renault 
The specimen upon which this new genus has been founded 
was discovered by M Rigollot im the sifigSs@layers of Autun 
It represents a stem 12 mm thick, 3 mm of which belong to 
the wood and 9 mm to the bark The latte: 1s composed 
of several eccentric zones of gumeor resin canals, and of cells 
with sclerified walls in regular alternation The canals are 
arranged in continfous circular lines, their cavities enclose a 
The structure 
of the wood indicates that the new genus belongs to the gymno- 
sperms , its density and the small thickness of the ligneous 
cellular rays distinguish it from the ordinary cycads, while 
their composite nature makes ıt impossible to class them with 
the conifers Hence it belonged to a family of gymgosgerms 
which is actually extinct It may be concluded that at no 
other epoch have the plants secreting gums, resins, tannin, &c , 
been more abundant, and that the carbonization of tBese pro- 
ducts 1s the origin of the yellow or brown substances found 
not only in the bituminous schists, formmg bands or small 
lenticular patches, but also in pitcoal, impregnating “more or 
less the preserved tissues, and in cannel-coal, enclosing a 
large number of recognizable vegetable fragments —Pancre- 
atic diabete, by MM _ Lancereaux and A  Thiroloix 
Further experiments show that there exists a diabetes actually 
consequent upon the destruction of the pancreas, this diabetes 
1s not, however, caused by the absence of the external glandular 
secretion, buj simply by the absence of the liquid secreted 
internally by the gland and absorbed ty the blood-vessels 
and the lymphatics —On a new treatment'of the elanders, hy 
MM Claudius Nour and C Michel This isidentical with 
that applied recently to human tuberculosis, with which it has 


much 1n common 
ee m 
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LEIDEMICS, BLAGUES, AND FEVERS 


Epidemics, Plagues and Fevers thar "Causes and 
Prevention By the Hon Rollo Russell (London 
Edward Stanford, 1892 ) 


I this handbook the author has aimed at collecting 
together the imagi? facts concerning preventable dis- 
eases and presenting them in a convenient form for the 
use of those interested in the promotion of public health 
The work 1s 1n the main a compilation of extracts from 
the most varied sources, and references ‘are given which 
enable the original authorities to be consulted It ıs 
difficult to speak too highly of the care and industry with 
which Mr Russell has fulfilled this task, and of the com- 
pleteness with which the work has been brought up to 
date e * 

In an introductory chapter on the nature of spreading 
diseases if plants and animals the analogy ıs traced be- 
tween such processes as dry-rot and yeast fermentation, 
and the eaction of disease germs upon the animal 
organism, a short account 1s given also of various 

* epizootic diseases 

Passing to the main subject of the book, the author 
deals serzatem with the different human diseases of micro- 

e parasitic origin A long chapter is devoted to cholera 
Accepting provisionally Koch's comma-bacildus as its 
cause, Mr Rusself exhibits ın a mass of evidence the 
conditions of filth and water pollution which enable 
the disease to maintain itself in its native home, 
India, and to spread thence in epidemic visitations 
to other parts of the world In many parts of India 
much has been done by sanitary measures, such 
as drainage and improved water supply, to reduce 
the incidence of cholera in a fater part of the book 
stress 1s justly laid on the responsibility which rests on 
England 1h the matter of the sanitation of India The 
measures by which cholera may bearrested are set forth in 
full, the most important being personal cleanliness, a pure 
water supply, and the disinfection of dejecta and soiled 
hnnen No adequate account ıs given of the measures of 
notification and supervision which ın this cduntry replace 
strict quarantine * . 

Another important section of the book 1s devbted to 
consumption, which it 1s a pleasme to find included 
amongst preventable diseas&s Nothing 1s more lament- 
able than the carel@ssness with ‘which a phthisical patient 
1s allowed to spread infection broadcast by she sputuan, 
and though public opinion ıs not ye®ripe fo? the,question 
of seclusion of cases of consumption, much might yet be 
dene by educating patients to disinfect the spytum and 
use reasonable precautions against the infection of même 
bers of their families The diffusion of tubercle by means 
of domestic animals*and especially by milk is enforc fby 
Mr Russell, and dttention 1s drawn to the general sanitary 
measures such as drainage and vertiation which Have 
already reduced its mortality ın this country re 

In the chapter om diphtheria mention is made of the 
recent researches of Klein and othefs shqwing the con- 
nection of this disease with a certfun disease m cows and 
in cats The author has drawn also on eDr "M 
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Thorne’s recent Milroy lectures, but he has hardly làid 
sufficient emphasis on the aggregation of, thildren in 
schools as the main cause of the late increase of urban, 
ås compared w.th rural diphtheria mortality, a. point to 
which Dr Thorne draws especial attention, 
The section on influenfa 1s based on the most recent 
observations, and even contains in a note some account 
of Pfeiffer's and Canon's influenza bacillus Exception 
must be taken to the statement that this organism ts pre- 
sent 1n immense numbers in the blood In the sputum 
it 15 extremely abundant, but in the blood, as arule, only 
in the scantiest numbers 
Scarlet fever and small-pox have each a comparatively 
short chapter devoted to them That on scarlet fever 
contains mention of the so-called “ Hendon disease” in 
cows, to which the extensive outbreak in the north west 
of London in 1885 was traced, and a good practical 
epitome of the precautions to be observed in the sick 
room In the section on small-pox vaccination statistics 
are given, but we find no reference to the elaborate Local 
Government Report by Dr Barry on the late Sheffield 
epidemic, which cortainsea mine of information on the 
most serious outbieak of small-pox in England in recent 
years, and should certainly have been noticed The 
spread of the disease by aerial diffusion from small-pox 
hospitals is clearly illustrated 

Typhoid fever receives long and thorough considera- 
ton Mr Russell accepts the “typhoid bacillus” of 
Eberth, Klebs, and Gaffky as the true virus of the disease 
—a conclusion Which is far from settled in the minds of 
many, inasmuch as the true lesions of the disease have 
not been reproduced by it Bur this does not affect the 
questions at issue The ordinary method by which the 
disease spreads, viz, excremental pollution of drinking 
water, 1s abundantly illustrated by numerous examples, 
and the contamination of milk is hkewise mentioned 
The thorough disinfection of typhoid dejecta is clearly a 
matter of the first importance, and a sound practical 
method of accomplishing this 1s much to be desired , at 
present it must be admitted that no adequate means 
has been devised 

Amongst the numerous other diseages which Mr 
Russell has treated of, we are glad to, notice that pneu- 
monia finds a place, it ıs undoubted that some,forms at 
least of inflammation of the lungs are infectious and pre; 
venteble 1n the same manner as other specific fevers The 
claims of rheumatic fever, which has also been included, 
to a similar position, are to say the least doubtful 

In the concluding chapters of the book, Mr Russell 
deals with more genera] problems, such as sugceptibility, 
immunity, the distarbution of microbes, the omgins® of 
epidemics, and so forth Gathering his evidence fiom 
various seurces, he deals with se matgersein & very 
impéttial way Thus in @iscusSing “immunity, while ac- 
cepting provisionally the doctrine af phagogytosis, he by 
no means regards x a#ghe only means by weth mucro- 
organisms areeliminate@from the hod} The gewnicidal 
powers of¢he fluids of the body geceive dfteftonsideration 
as at least an equafly impbrtant defensive agency *The 
scheme of a Nasonal Health Service fs discussed in an 
appendix,, — e e , E 

* Mr" Russell ıs to be congratulated on the segre which 
he has dong to Public Hegith by*the collectiog of this 
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mass of information on its more important topics Itis 
only natural that a work which :s essentially a compila- 
tion, should be of a somewhat patchwork character , but 
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it 1s to be regretted that in some of the sections the * 


different paragraphs do not offer more coherent reading 
It tvould further have been an a@ivantage to the general 
public, whose education in these matters 1s so essential 
an element in the further progress of public health, if so 
many technical terms had not been used without ex- 
planation Occasional looseness of expression is to be 
noticed /fs when we read of ‘Bacterium termo, the 
microbe of impure water,” or, ‘‘ the Zeiss system miguni- 
fies three to four thousand times ” But to those for 
whom the book 1s specially written, those interested or 
officially concerned in the promotion of health, ıt will 
prove a valuable work of reference 





THE PHYSIOLOGY OF THE INVERTEBRATA 


The Physiology of the Invertebrata By A B Griffiths, 
PhD,FRS (Edin), FCS {London L Reeve and 
Co, 1892 ) 

TUDENTS of biology, and especially of physiology, 
have long wanted a book treating of the physio- 
logical probleins of the invertebrate animals It 1s true 
that what 1s sometimes called human physiology is in 
gieat measue the physiology of the lower animals 

Physiologists, however, generally seléct for experiment 

animals which are as much as possible lilt themselves, 

it is comparatively seldom that they invade the inverte- 
brate branches of animal life 
for exploration which are almost untouched from the 
physiological standpoint, and one can hardly doubt that 
great treasures in the way of fact and reasoning could be 
unearthed, which would throw light on the functions not 
only of these lower creatures themselves, but on the life 
problems of the higher animals also The present book 
by Dr Griffiths will therefore be welcomed ag a first 
attempt to fill this gap He is well known as one of the 


the invertebrateg, and his reseaiches have been marked 
by great industry and patience 
In tredting of inv&rtebrate physiology, it 1s obvious that 
there are two courses open to a descriptive writer one is 
tó take the various sub-kingdoms as the main headiags, 
and to treat of the different functions of each before pro 
ceeding to the next, the other method P5 to head the 
chgpters with the funftions—circulation, respnation, and 
the Iike—and to describe each of these in the various 
braacheg of the invertebrata No doubt there 1s much to 
be said for each couse, The latter which 1s the one 
adapted in ghe present ime, apfears, however, to have 
these disadvantages, that ® invoWes a good deal of repeti- 
tion, and thag each chapter E split wp ifto a number of 
small ‘paramegphs, and there Is thy® but little continuous 
narrati& Th s is Mcreased by the habit the author has 
of making exfemeive quotatfons, so that thera is little 
unifb&nity af style Ralf ^ page will®be given in the 
flowing “Style of Hfuxley, anfi she ext gialf in the,less 
fluent Endijsh c ofotger writers It appearsto ug it wald 
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1s a minor point , Passing to more importang matters, we 
may proceed to*enquire if the hook really meets the want 
which has been stated to exist, and the anewer to such 
an enquiry must depend on whether the goed in 1teout- 
weighs the bad, or the reverse The features in the’ book 
which appear to be excellent, ar@, first, the evidence that a 
vast amount of,pains has been expended in its compua- 
tion, and on those subjects to which the author has 
devoted research-work—the excretions, the blood gases 
and salts, and digestion—he ıs dispet? good, and men 
of science will be glad to have all Dr Gwiffiths’ experi- 
mental work in a handy form, gnstead of having to bunt 
it out from journals Then the whole is exceedingly 
interesting, and Vill no doubt stimulate others to prose- 
cute new work on the subject 

There 1s, however, much that must come in for adverse 
criticism, and the first point to which attention may be 
called 1s not so much the fault as the misfortune of the 
author in having to deal with a portion of Biof®gical 
science which 1s 1n an embryonic condition Where little 
1s known little can be said, and some of the chapters are 
Little more than anatomy, with physiological excerpts from 
anatomical works Again, on certain subjects®such as 
muscular contraction and blood coagulation, the author 
1s evidently not acquainted with the literature of his 
subject, and 1n other cases again there 1s inte: nal evidence 
to show that Dr Griffiths has not consulted original 
memoirs, but abstracts of them that have appeared else- 
wheie . 

The main objection, however, that? physiologists will 
feel about the work, 1s the conclusion to which they can 
hardly help coming, that Dr Griffiths has not the advan- 
tage of beipg a physiologist, there is no wide grasp of 
the facts and hypotheses with which he has to deal, and 
the hand of the amateur 1s continually to be seen Take 
as an instance the following sentences '* Urea 1s a pro- 
duct of zzore or less cofhplete oxidation of organzc sitb- 
stances, and is formed in muscular tissues, by the 
aistntegration of the anatomical elements Unc acid on 


, the other hand 1s the 1esult of an incomplete oxidation, 
few who have cariled the method,of physiology down to ' 


1 


and is produced for the’ most part zz the blood, or its 
equivalent when such fluidis surcharged with Deftones 
which the tissues are unable to assimilate ? (The italics 
ae our own )' Again, in the chapter on the physiology 
of the sense organs, the difference between the tactile 
sense afd general sensibility has not been apparently 
grasped , and even on subjects which the author has hım- 
self ‘investigated, very often elementary facts have 
escaped him *Thus y appeais that urfc acid 1s the most 
constant of «he nitrogenous metabolites in the inverte- 
brata, gut, we “are notin the majority of instances told 
hew this insoluble substance is held in solution in an 
aqueous hgud We also “ead that afte: starch has beet 
dige$ted, with the secretion of the hepato-pancreas, it 
gives a precipitate of cuprous oxide with Tiommer's test, 
and Ups f 1S regarded as sufficient evidence of the forma- 
ton of glucose No reference 1s made to the fact that 
anylelytic ferments 1? the vertebrata produce maltose and 
not glueose from starch Again, one, would judge from 
Dr Griffiths, words, that he regards the formation of. 
leucine and tyigsine‘as the chief functions of a proteolytic 


te e swhave bfen bettér if Dr Griffiths had given the resfifts of \*ferment, orefrom the omission of hemocyanin from the, 


oe 
otht: investigators in hk own languagé 
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ment, though this would be corrected by rference to the through the wall to prevent its accumulatign behind, aie 


chapter on tlf blood L 


è almost as ımportant considerations as the design of the 
Taking a general surtey* of the whole, we see that the 


wall A wall leaning over backwards is shewn to be the 
‘book is far ffom perfect Few books are when they first | most economical, but though thisform might be adopted — * 
-appe&g, and *much thet 1s faulty can*be corrected 1n sub- “for building against an embankment, it would not be con- 
sequent editions We must, however, congratulate Dr | venient for a wall built in a timbered trench to retain the 
Griffiths on being the first to break new ground by pro- , side ofa cutting The fdur chapters relating to earthwork 
ducing a work on the subject, as well a$ on the good and retaining walls, which comprise the main portion of 
points that*the book exhibits, and to which allusion has the book, will be very useful for practical engineers who 
already been mage x desire to extend their theoretical khnowledge on these 

: WDH subjects, but students should bear in mund that an 
Ser EOE almost exclusive treatment of the theoretical aspect of 


« th [i 
THE DESIGN OF RETAINING WALLS AND ese questions must be supplemented in actual design 


by practical experience , 
RESERVOIR DAMS e The theory of the strains on masonry dams, considered 


A Text-Book on Retaining Walls and Masonry Dams nthe concluding chapter, 1s more precise, owing to the 
By Prof Mansfield Merriman (New York John : exactness of our knowledge of the laws of water pressure 
Wiley and Sons, 1892) ! as compared with the uncertain and variable pressure of 

Edd E entering upon the investigation of retaining | earth The well-known condition of stability, that the 
walls and their design, the author devotes two chapters | lines of resultant pressures, with the reservoir empty and 

to the comsideration of earthwork slopes and the lateral ' full, should fall within the middle third of the cross 
pressure of earth Owing to the changeable condition of ! section, 1s explained, as well as the uncertainty which 
earth unger the influence of moisture, and the variable | exists as to the actual distribution of the pressures 
nature of any stratum, 1t 1s impossible to obtain strictly | throughout the dam The lines of resultant pressures for 
- exact expressions for the forms of slopes of cuttings and , any given section are easily obtained graphically, for the 
embankments, or definitely accurate values for the lateral | ine of pressure with the reservoir empty 1s the locus of 
pressure of earth , but, nevertheless, the formule deduced | the centres of gravity of the sections above a series of 
* by the autho: from general principles are useful in serving ! base lines taken down the dam, and the actual pressure is 
as a guide to correctness of design It is indicated that ' the weight of these successive sections, whilst the line 
theoretically an. earthwork slope should be curved, be- of pressure with the reservoir full 15 the modification pro- 
cofning flatter towards the base, and though a straight | ducedin the former line by the addition of the water 
slope 1s always adopted for cuttings and embankments, pressure at the successive depths The theoretical 
the curved form left by slips is somewhat in accord with | section given on page 110 resembles the section of the 
this theory The inclination of slopes must indeed depend | Furens dam in France, the highest masonry dam hitherto 
on the nature of the soil, and must be flatter ın made | erected, the form of which was determined by elaborate 
ground than in cuttings, whilst efficient drainage and ; analytical calculations The principles laid down con- 
protection of the surface of the slopes from the weather ' cerning masonry dams require to be supplemented by 
are equally important for ensuring stability two practical considerations, namely, that high masonry 
The psessure of earth 1s the basis of all theoietical dams must be founded on solid rock to secure them 
principles relating to retaining walls, and ıt has formed against tindermining and settlement, which would be 
the subject of numerous expexfnental investigations ın fatal to their stability, and that their inner face should be 

England and on the Continent which might have been , coated with an inperVious material to prevent the in- 

advantageously referred to in this book The author , filtration which otherwise takes place thr8ugh their joints 

adopts the view that the pressure 1s normal to the back of ı at greatdepths In taking the pressure due to waves on 
the wall, but as this &heory 1$ not universally accepted, the top three or four feet of the dam below the water as 
he has also obtained a formula for inclined presgure A ' equivalent to the greatest observed pressure exerted hy 
retaining wall may fail by sliding or rotation, and the i wafes on the sea-coast, the author far exceedse the 
masonry 1s assumed to be laid dry, owing to the uncertain | probable lim.t, for ocean waves, owing to the great 

amount of cohesion 1n mortar goints In practice, how- extent of the exposure and the depth, are impelled with a 

ever, retaining walls of any height &re built with cemeftt much greater force than the waves of a comparati ey 

mortar, and sliding occurs at thg base, Ot even sofne- . small and sheltered weservoi* The additiogal strength ee, 
times on detached slippery surfaces of clay be&Mw the ' given to a dam bysarching it towards the reservær 1s very 

base, whilst rotation is, due to excessive pressure On , properly neglected in the calculation of its stability, for 

yielding foundations at the front of the wall* Stakuity | besides Being thfficult to estimayfprecisely, this Incréise 

largely depends upon the nature of the foundation arfd | 1n strength is inappreciable in a long dam, and even in 

the backing behind the wall A clay foundation gg far ! the short Furens dam thg archad fogms was merely 

less trustworthy than gravel, and sliding 1s mbst effestually | regarded as an extfa safeguard NM e ° 

prevented in slippery souls by carrying down the founda- The book ıs clearly and concisély wnitten , eis 1llus- 

tions well below the surface, whilst careless backing up | trated by®numeroys diagrams yi the text ,"and problems 
with bad material net brought up in their layérs, may | to be worked out arg given, at the*end offmost ofthe 

push over the wall Efficient dra nage, moreover, at the | artides, each o9 which cèeals with a subject under a 








back of the wall, and outletsefor water at intervals | $p&tu heading A E E , 2.. 
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* * OUR BOOK SHELF 
Durections for Collectsng and Preserving Insects | By C 
V Riley (Washington Government Printing’ Office, 
1892 ) . 
DURING the last few years there has been ın Americ& 
aeconsiderable increase of tke number of persons 
interested in entomology This may be due mainly to 
the fact that farmers have very practical reasons for 
studying insects, but no doubt ıt springs in part from a 
growing appreciation of the scientific aspects of the sub- 
ject However the increased interest 1s to be explained, 
one of its eesults ıs a constant demand, especially from 
correspondents of the US Museum and the Department 
of Agiiculture, for information as to how to collect, pre- 
serve, and mount insects In,the present work Mr Riley 
undertakes to meet thisdemand — Healso brings together 
a number of directions on points connected with such 
matters as the proper packing of insects for transmission 
through the mails or otherwise, labeling , methods of 
rearing , boxes and cabinets , and text-books The work 
was prepared as a part of a Bulletin of the National 
Museum, but is also issued separately, and we need 
scarcely say that it 1s likely to be of great service to the 
class for whose benefit 1t was originally planned Mr 
Riley knows his subject so thogoughly that he is able to 
explain 1t simply and clearly, and the value of the text is 
enhanced by a large number of suitable illustrations 
We may note that, in a paragraph on the scope and im- 
portance of entomology, he refers to various estimates of 
the number of insects m the worla — Linngus knew 
nearly 3000 species In 1853 Dr John Day thought 
there might be 250,000 species on the globe Dr Sharp’s 
estimate thirty years later was between 500,000 and 
1,000,000 In 1889 the estima.e segues By Sharp and 
Walsingham reached nearly 2,000,000 r Riley thinks 
even this estimate too low Considering that species 
have been best worked up in the more temperate portions 
of the globe, that 1n the more tropical portions a vast 
number of species still remain to be characterized and 
named, that many portions of the globe are ento- 
mologically unexplored, and that even in the best worked- 
up regions by far the larger portion of the Mucro- 
Hymenoptera and  Micro-Diptera remain absolutely 
undescribed in our collections, and have been but very 
partially collected, he is of opinion that to say there are 
10,000,000 species of insects in the world would be “a 


moderate estimate ” 
e 





LETTERS TO THE EDITOR 


[The Editor does no®hold himself responseble for opinions ex- 
press by hes correspondents Nether can he undertake 

» to return, or to correspond with the writers of, rejected 
enanuscripts intended for this or any other part of NATURE 
No notice rs taken of anonymous communications] 


Sciegce and the State 


yx last week's NATURE I find the statement that I was 
allowed to jeave the publics service e'* withont the shghtest 
rec&gnitign " by the State ê 

However distasteful ıt may be to me to have anythıng to say 
on this subject, I feel bognd, in justige both to Lord Salisbuey's 
an* to Mr Gladatone's Ager Governments, t. pom out that 
it 1s incorrect Very shbstantial fScogaition was awardef me 
by both, and, the late Lord Iddesleighy in effering to recom- 
mend «ne faga Civil Lisf pensioft, expgessly put it as an honour 

The T on wlych the Queen®has recently been pleased 
to confes upon me must*therefore, Igim afraid, be placed in the 
category of ** ufteaened incremefits ” H Huxrrev 

Taemouth,e Wales, gust So, 1&2. e 


[We dtl not refereto such r@cgemitioh asg implied in the 
granting 4f pensions What we meant was that the State 
ought tp hae rgarke@ its appreciation of Pid? Husleyes great 
services by gonferring on him some national distinction of the 


. . * 
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An I@ternational Zoological Record 

ON this subjecteMr Minchm (NATURE, Augast I8, p 367) 
writes as a Recofder, and he writes feelingly Those who use 
Records can write with feeling too The absurd waste 
of labour involved, even 1n the production of a single Record, by 
the present system 1s hårdiy to be excusgd by the*considgfation 
that thelabougis voluntary I say *'voluntary " advisedly, for 
some three or four pounds 1s no pag for a month's hard work 
And yet, for all this toil, the result, when, after a year or so of 
delay, we aie ptesented with it, 1s nqgjoriously unsatisfactory 
It 1» indeed impossible for a single individual—ofeen very far 
from acquainted with the subject he is recording—to work 
through all the scientific literature of hole world for the 
preceding year, ın search of some scattev€d references Actually 
impossible, for the literature of one year never dbmes completely 
to hand before the end of the nex$, and perhaps not then , and 
this the Recorders seem to know, for many of them postpone 
their work ull themutumn, though it should have already been 
published in the spring The acceptance of Mr Munchin’s 
admirable suggestions would do away with the ridiculous de- 
enniplication of labour, but it would neither make the Record 
complete noi hasten its publication The public are probably 
more anxtous for the latter results than they are for the relief of 
the Kecorders 

Almost absolute completeness, a higher standard of work, and 
greater expedition, would probably be attained by some such 
organization as the following —In each country a Bibhographe, 
possessing an all-round acquamtance with the subjects to be 
recorded , this bibliographer simply to 1ecord, on separate slips, 
titles and places of publication of papers issued u® Azs own 
country (and therefore probably in his own language), and to 
marh by some symbol the groups of animals or facts alluded to 
ın those papers An Editor-im-chief, situated ın some convenient 
postal and printing centre, e g, Naples, London, New York, 
Berlin, Paris, or Washington , this editor to govern the general g 
plan of the Record, at present somewhat anarchıc, to sort and 
distribute tọ specialists the slips which he receives from the 
bibliographérs, and to edit the work , Lastly, for each group or 
division of a group, a Specialist, who, 6n receipt of the tiple- 
slips from the editor, should prepare the lists of new species, 
the abstracts of the papers, and a general review of advance in 
the subject It may be pointed out that, by means of carbon- 
paper, title-alips can be easily written in duplicate or even trip- 
licate , thus, by one writing of the brbliographer, slips can be 
prepared for the information of two or three specialists 

Such a scheme has the following advantages —The literature 
1s only gone through twice, instead of perhaps a dozen times 
"There is a possibility offcompleteness without much effort 
Dates of publication can be ascertained with greater certitude 
The quality of the work is improved by the employm&nt of those 
specialists who will never consent to the colossal drudgery of 
the present system Profptness of publication ıs possible 
Thus, all slips for Europe and America could easily be sent to 
the editor within the first fortnight of the New Year, and by him 
transferred to specialists before the end of January Literature 
from a greater distance would have to be sorted later on Any 
specialist worthy of the name would already have seen most of 
the papers, and, with the hefp of abstracts from authors, could 
be readygwith his manuscript before March, by which time the 
literature from the most distant parts would have come in and 
might be incorporated The Record should go to press in 
separate divisions, so that the Birds need not be kept waiting 
because the Wqyms were not*early , and tfe whole might well 

e issued 1n April or M&y 

The financial question must not be overlooked As an Inter- 
nation] affair the source of revenue of such a Record would be 
gwaty increased Not only Zoological and Royal, but also 

&ological Societies of all nagions should be invited to contribute 
towgrds sts*expenses The printer and the editor would have to 
lœ paid as now, the editor perhaps a trifle more The postage 
would be a larger item, but postage is now so cheap that it 
Mal@yemakes [itle difference The bibfographers would of 
cours@ have to be paid , but then the work ef a bibliographer, 
even for the most prolific country, would be far less than the 
presènt work of the R&corder of, say, the Brachiopoda, who, I 
believe, gets aboyt 30s Some spetialists would wish to be paid, 
but otherg would probably be satisfied y feceiving the informa 
tion from bibMographegs and the abstracts and separate copies 
from authors These lattgr, ıt 1s presumed, would gladly send 
single copies of their works for the use ofa well-knawn specialist, 


— zi 
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different Recoyls, as one is requested to at present The sale 
of,such a work would be greater than that ofthe present incom- 
plete and tardy publication? Besides, the promoters would 
doubtless be ffrepared to sell the various sections separately— 
an uigent reform that has Jong been clamoured for in vain , this 
alone Would materially fncrease the recerpts 

Having thought much of this subject during thélast five years, 
and having talked it over with many Recorders and biblio- 
graphers, I venture to take this opportunity of, putting forward 
the crude oythnes of an ‘undeveloped scheme — 'Thereis no wish 
to offend those unselfish toilers who have done and are doing so 
much for us, or wis cogporate bodies that support them But 
this 15 a question thaM™Muust be approached from a cosmopolitan 
standpoint Men of science all the world over should support it 
with purse and person All petty considerations of nationality, 
even of language, should be stink. ‘The atm of the work should 
be the advancement of science , only 3f it 15 yaly International, 
can it possibly be realized out of Utopia F A BATHER 

British Museum (Nat Hist ), August 19 





PERHAPS you will kindly allow me, as the author of a certain 
pamphlet on ** The Organization of Science," to say a few words 
on Mainchin's letter (NATURE, August 18), which naturally 
hadan especialinterest for me. I am sorrowfully pleased to find the 
principles advocated m my pamphlet illustrated so well by con- 
crete instdhce, and, needless to say, I heartily wish Mr Minchin 
success 1n his endeavour to introduce order into at least one 
province of the scientific class, seeing that the text of my pam- 
phlet ma be exactly summed up m his remark—** A great need 

"m 1s the intelligent orgazzzatzor of scientific research ” 

One point in Mr Minchin’s letter was of especial interest to 
me, for he invites the Royal Society to take in hand this work 
of organization, instead of leaving private individuals to execute 
at a great sacrifice the work which this wealthy corporation 
systematically neglects Now a reference to my pamphlet (pp 
1-14) will show that this was a main thesis sustained there 
Whether Mr Minghin has done me the honour to read my 
pamphlet and 1s already preaching my crusade for me, or whether 
the similarity between our views is a simple comeidence of 
opinion, I know not, but whichever be the case, 1t 1s peculiarly 
giatifying to me to receive practically an endorsement from one 
‘whose experience rendeis him so especially quahified to speak 
with authonty A Free LANCE 

London, August 23 


7 “The Limits of Animal Intelligence.” 


Mr Drxon has not, I think, quite grasped the main ten- 
dency of my paper read before the International Congress of 
Experimental Psychology Nor ıs this to be wonderedat He 
quotes from a brief summary of whtt was itself but an abstract 
of a portion of a work on Compatative Psychology on which I 
am engaged Iam in agreement with nearly all that Mr Dixon 
says, except where he misunderstands my position, and except 
in the opinion he expresses in the last sentence When Mr 
Dixon says, ** Of course 1t is true that my khowledge of my 
ows psychology does déffer in ku from my knowledge of that 
of animals, but ıt differs in exactly the same way from,that of all 
other men,” he 1s expressing the views which I, 1n common with 
most men who have seriously studied the question, hold And 
when he says, ** If in no case’1s ‘an animal activity to be inter- 
preted as the outc®me of the exercise of aghigher psychical 
faculty if 1t can be fairly interpreted as 9he outcome of one whfth 
stands lower in the psychological scale,’ the sam rule shouid be 
applied to the (scientific) interpretatidh of hurfian agtiyities,” I 
can only say that I heartily agree with him — Since, therefgre, 
«we have so much ın commgn, 1 do not propose to occupy valu- 
able space in discussing the outstanding points €f difference 
between us I may perhaps be allowed, however, tg tafe sd- 
vantage of the courtesy of the Editor of NATURE, and to say a 
few words in elucifation of the thesis I very imperfegiy Set 
forth m my papes a thesis based entirely on Observateon and 
induction 

In the first place the study of my own mental processes, and 
of the nature and sequence df my own states of conscibusness, has 
led me to the iouciMion that there 1s a great difference between 
the meie feeling or awareness of certaip relatianships and the 
clear cognizing of these or other gelationshyps When I am 


bicycling, ox playing tennis, or when I am living,the practicad |enoméhclature " There is no eopy of t 


life of naive perception, I am aware of, and shape my actions in 
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accordance with, a feeling of the relations whech the objects ot 
the external world bear to me and to each other The greater 
part of my practical skill in action and of such grftelhgence as I 
show in meeting the emergencies that occur 1n my active life, are 
But when I begin 
@o attempt to exar phenomena, and to formulate my know- 
ledge of the world, I find I am forced to pay special attention to 
these relationships as suche and to clearly and precisely cogaize 
them This conclusion, I repeat, 1s the outcome of observation, 
and is not, so far as J am aware, the result of any a fztrz 
considerations 
Looking back upon my own past, and collating the results 


with those reached by other observers, I find that the mere feel- 
ing or awareness of relations 1s prior in developmen$ to the clear 
and precise cognition of them The awareness of relations seems 


to be, ın fact, the undifferentiated germ from which their clear 


cognition has been developed, it 15 not knowledge, properly so 


called, but it 1s the raw materfal from which knowledge and the 


products of the intellect are shaped Hence I conclude that the 
oider of development or evolution in man 1s—first, the practical 
awareness of relations among phenomena, and then subsequently 
the cognition and clear knowledge (in the full sense of the word) 
of these relations as such 


Now, passing to the psychology of animals, such as the higher 


mammalia, the hypothesis suggests itself that they are still m the 
stage of mere awareness, and have not reached the stage of clear 
cognition, which, as I showed in my paper, involves reflection 
and introspection 
based on observation and tl doctrine of evolution , and one to 
be treated in the same spirit and on the same methods as other 
scientific hypotheses 
verification 
explicable on the supposition that the agents aie merely aware of 
the relations , or must we suppose that they fully cognize them ? 
I feel sure that my own practical activities are in the main based 
on awareness, and this leads me to suspect that the practical 
activities of animals are also of like psychological implication 
The matter mug, however, so far as is possible, be put to the 
test of experiment and observation 
to time experiments with the object of ascertaming how far 
there 1s evidence ın the dog of true cognition—of causation for 
example 
tions that there is nothing beyond a simple awareness of the 
causal nexus 
matter 
carefully observed, and that experiments should be conducted on 
definite scientific lines 


This ıs put forward as an hypothesis , one 


It must be submitted to the touchstone of 


The question is — Are the activities. of animals 


I have conducted from time 


I am inclined to believe as the result of my observa- 
But I am far from wishing to dogmatize in the 
Iam chiefly concerned that the phenomena should be 


In conclusion I must be allowed to say that the phrases 
* difference in kind” and ‘‘ difference of degree” savour some- 


what of gere academic discussion, and may perhaps be left for 
tho-e who deal with the matter on a 27207: lines and not from 
the standpoint of evolution 
question that the mental processes of man and of animals are 
alike products of evolution 
reflection and introspection, appear to me to mark a new de- 
parture in evolution 
to hold, the departure took place through the aid gf language 
coincident with, or subsequent to, the human phase of evol- 
tog, cr whether, as other observers and thinkers believe, «t 
took place, or is now taking place, in the lower mammaiia or 
m other animal 
discussion founded on accurate, and, as far as possible, crucial 


I for one do not for a moment 
The power of cggnizing relations, 


But whether, as Iam at present disposed 


1s a matter for calm, temperate, and impartial 


experiment and observation *C LLOYD MORGAN 





Rales of Nomenclature . 


eln your review of Mr Massee’s monograph of the Myxogastres 
(NATURE, p $65) I notice the senyffice, ** Underthegencgally 
ac&pted iules of nomenc@ature, Mis éeads to Massee standing 
as the authority fer many species, transferred by him, in reality, 

to another genus” I jake 4his to mean tha for example, a 

species of which Hè trivial name is, say, adz which wase 


originally described by ag author Xyz, afd refeired ec) ° 


by him tg the genus Caza, hasbeen transfegeg now to another 
(the correct, accorging to present knqwledge) genus Eie, and 
the name 15 now pringd m thyg work n& as, Eftf abi, Xyz, but 
as Efia abn, MaBee. d ameaware that this course 1£frequently 
adopted, but surely not *' under the gengally accefed rules of 
e Beits Association, e 
‘é Rules? within seach here, but py recollectian gs that they 9* 
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e 
prescribe a different course, viz, to retain as authority foi a 
species the nate of the original describei, and that 1s the course 
adopted in, I fhink, most of the Challenger reports, And by 
very many zoologists I may state briefly as an example the 
first case that occurs to me—I have no systematic books here tq 
refer to (1) About 1870 Cunn.ngham described a new 
Aseidian as Cyntha gigantea (2) About 1880 Herdman trans- 
ferred that species to the genus Molgula (3) In the Challenger 
report this species figures as Molgula gigantea, Cunningham , 
and I would submit that that, rather than the course indicated 
1n the review, 1s ** under the generally accepted rules of nomen- 
clature ” W A HERDMAN 
Tarbert, loch Fyne, August 23 


An Earthquake Investigation Committee 


IT may perhaps interest you and» your readers to hear that by 
the Imperial ordinance of June 25 a committee has been estab- 
lished for the investigation of the eartnquake phenomena, with 
the view of finding methods of predicting earthquakes, 1f pos- 
sible,and of ascertaining the nature of construction, building, and 
otherwise, best calculated to resist the effect of the shochs Pre- 
sident Kato, of the Imperial University, has been nominated 
the president, and myself the secietary Other members of the 
Committee are Furnichi (Director and Professor of Civil En- 
gineering, Engineering College, and Head of the Engineering 
Bureau of the Department of the Interior), Tatonno (Professor 
of Architecture, Engineering Collega), Tanabe(Professor of Civil 
Engineering, Engineering College), Tanakadate (FR SE, 
and Professor of Physics, Science College), and Nagaoka (As- 
sistant Professor of Physics, Science College), Koto (Professoi 
of Geology, Science College), and Kochibe (of the Geological 
Survey), Sekiya and Omoit (Seismologists), Nakamura (of the 
Meteorological Bureau), and a foreign member, Piof J Milne 
Other members will be nominated by and by The Paibament 
has granted 42,000 yen for this year, chiefly for the purchase of 
various inshuments The committee will be glad to receive 
any communication or suggestion on the subfect Address 
Earthquake Investigation Committee, care of the Department 
of Education, Japan D Kixucur 

Imperial University, Tokyo, July 21 


Prehistoric Epochs 


I po not think that the English authors who have written on 
prehistoric times have divided the Pleistocene in epochs, as Prof 
G de Moitllet has done in France Would it. be possible to 
use in England subdivisions similar, or almost similar, to 
those used in France, and almost generally adopted, although 
that classification is often subject to criticism ? . 

According to Prof G de Mortiliet, Paleolithic silex have been 
found in England that could be respectively related (1) to the 
type of Chelles or Chellen (Hoxne, Biddennam) , (2) to the 
type of the Mousdle: or Mousterten (Creswell, High Lodge), 
(3) to the type of Solutré or Solutséen (Creswell) , (4) and to 
the type df La Made&eine or Magdalénien (Creswell, Kent's 
Hole) Te same author says that at Creswell (Derbyshire) 
Paleolithic silex belonging to the ZMoustériem Solutréen, and 
Magag'énwen divisions have been found zz sitzt, superposed a in 
the French stations, and according to him his classification 
could be adopted for the English prehistoric stations Is that 
the opinion of the Engjish authors who have most recently 
wien on the matter, aud is it possible to make a classification 
foumed on the objects of thg humgy prehistoric industry, 
parallel to the*bal;ontological and stratigraphical classifications ? 

d EDMOND BORDAGE 
Muséum d'Histoire Naturelle de Pays, August 2 
. 
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eAt Portrush . 


BEING on holiday (at Portrush) in*the*second week of 
Auguste I digcovered growing oñ theesam dunes there the 
following specfs, beaging beautiful Pure white blossoms I 
found several patches of'each — $ 

Thymus SerpPilto: (wid qme), Pi unella vitlomis (self- 
heal? ,@ Gentiagia camgetris (helde gennat), Erica Tetialix 
(cross leaged heath} e e . 

Also thg wild strawberry, beafing *abundfntly white flutt 
Are these cases of reversion or of adaptability ? Mothsewere very 
“plentiful all gver the dunes James Ricc 

18, Wilt8n’ Drive, Glasgow, Aug 18 . 
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Ongin of Idea that Snakes Sting 


WILL you kinflly inform me as @o the origin of the idea that 
snakes sting? Froude, in “The English in Inland,” page 
356, vol 1, writes § The clergy started as ife stung by a 
snake” Archdeacon Farrar, in ** Darkhess and Dawn,% uses 
the metaphor ef snakes stinging Sir T Browne (‘‘ Vulgar 
Errors”) says “That snakes and Vipers sting," &c, &c, ‘s 
not easily to be jystified It 1s not fair to bring in Shakespeare 
as to a matter of natural history. * CYRIL FRAMPTON 


July 29 
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ON THE RELATIVE CONTAMINATION OF 
THE WATER-SURFACE BY EQUAL QUAN- 
TITIES OF DIFFERENT SUBSTANCES 


THE experimefits of Lord Rayleigh and Prof Roentgen 
on the thickness of the invisible films of oil on 
contaminated water-surfaces led me to repeat these 
measurements by a somewhat different method, which 
may perhaps be woith describing, and at the same 
time to compare the contaminating effect of various 
substances M 

In order to divide very small masses exactly I chose 
the course of Lord Rayleigh" of transferring the con- 
taminating substance to the water-surface by means of a. 
volatile solvent But instead of ether I used Zezzzze, and 
let the drops of the solution evaporate directly Jrom the 
waler instead of vaporizing them on a metal plate and 
then .mmersing this, as Lord Rayleigh did 

As a fixed condition of the water-surface Lord Rayleigh 
chose the tension when the movements of camphor frag- 
ments aie stopped Still moie suitable for my purpose, 
however, I found anothei smaller degree of contamination, 
which is always to be fixed with grgat exactness I mean 
that degree at which the tenston just begins tostnk — As,1 
have aheady explained (NATURE, vol xlin No 1115, 
P 437) the sinking of tension does not begin gradually 
from the very commencement of contamination, but 
abruptly, witen the latter has arrived at a certain value, 
and then the falling of tension takes place very rapidly 
The state of constant tension I have called the normali 
and that of variable tension the anomalous condition 

My task was therefore&o examine how much of a sub- 
stance 1s required to make a surface of a given size enter 
the anomalous state or to find the area of a® surface 
made anomalous by a given mass of the substance The 
latter method was genef4lly preferred, for ıt was more 
convenient to me 

The observations were made with the adjustable trough 
and balance? described in NATURE, March 12, 1891, 
p 437, and wexe as follows — 

Of the substance to be wied 13 meg were dissolved in 
300ccm of benzol Then the trough being filled with 
water and the surface made as clean as possible by sliding 
the partition all over the length of ıt several times, the solu- 
tion Was transferred to the surf&ce in drops, each of which 
had a volume qf 31 cmm dr about 1/d600 of the whole 
solution and thus coftained 0001354 mg Fou drops 
wert introduced each tgme ın order to equalize accidental 
iregulamitfes of size When the evaporation of the 
befizol was finished I diminished the length of the sur- 
face till it kecame anomalous, artd this length was noted, 
Ther? infmediately other four drops were introduced, 
again méasured, and so on After two or more observa- 
tienssthe surface was cleaned anew, bus generally the first 
lengthewas oDSeived to be a httle too large on account of 
the imperfect purity of the surface š 

A Sufficient number*of observations having been thu 
made, the original contaminaffon of four drops of the 

*. 


e 
* Proc of the R8yal Sociajy, 1890, vol alvin, No 293, p 127 
2 For the purpose af actual measurements of surface-tension, I have cons 
®tructed another instrument of larger dimensions, but to indicate only a 
slight variation of tensicn, any sensible balance with an adhering disc or 
T ri any Wape and size may be employed 
es m 
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benzol used was measured ‘in the sanfe way, by sub- 
tracting thue from the contaminating effect of the solution 
J got the effect of the qj] or other subêtance purposely 
dissolved 

Thus with three solutions of Provence oil of equal. 
congentration I gos the length of the surface rendered 
anomalous by the oil contained in four drsps — 

Solution 1, 8 3cm , Sb! II,78cm , Sol III, 77cm 

For the sake of verification the other method, viz, 
counting. the drops fequired for making the whole surface 
of the trough anomalous, was also employed By this 
course the effag ur drops was obtained as follows — 

Solution I, 8 0ct , Sol II,79cm , Sol III, 77cm 

The close*agreement of the two methods proves that 
the strip of plate, simplyelaid across the trough, is suffi- 
cient to separate normal surfaces 

Another trial with an e¢ieread solutifn of olwe-oil gave 
7 1cm , if. the somewhat different size of the drops be 1c 
garded , but I preferred benzine, because its original con- 
tamination was in most cases only between I 3cm and 
2 5cm , whilst that of ether amounted to 4 to 6cm 

The mean of the lengths got by the three solutions was 
7 9€49 and by this combined with the width of the 
trough = 5 8cm , we obtain the area of the surface made 
anomaleus bv rmg of Piovence oil 


19.58 
e 4 0 001354 
or a density of o ooo118mg per qmm at the beginning of 
the anomalous state 
In the following table are collected the results obtained 
with different substances — 





= 8460 qem 


Substance qem per mg mg perqcm 
Provence oil 8460 0 000118 
Ordinary olive oil 8565 *o 000117 
Oleme ! $t 8137 o 000123 

*  Rape-seed oil 7388 O 000135 
Poppy oil 8994 O OOOIII 
Tallow 9636 © 000104, 
Spermaceti 5568 e © 000179 
Steanc acid 4711 O 000212 
Resin (colophony) $105 © 000123 
Turpentine oil (clear) 107 O 009346 
Turpentine oil (older) 2944 O 000339 


. 

The table shows next that the mass required for lower- 
ing the,tension 1s not the same with different substances, 
and on the other hand it affords an interesting compari- 
son between fluid and solid bodies If the cause of the 
lowered tension be a film of Sreasy fluid spread over the 
surface, the contaminating effect of solid bodies can pnly 
be explained by small quantities of such fluids present on 
the surface or in the interior of the solid , This may be so 
in many cases, but the effect of stearic acid and sperma- 
ceti 1s such as 1f more than Ralf their weight consisted of 
oil The strong effect of colophony, although tas did not 
dissolve entirely in benzine, and the result that tallow acts 
more strongly than an equal weight of oleine, 1% fluid 
component, alsqgappear to me very remarkable 

After this 1t seems to me very probable that the oen- 
taminating substances are not spread tn coherent filwis at 
all, but rather in a state of very fine distfibutyon, between 
the superficial water-molecules, that must be named egher 

. emulsion or solution e š 

However, only certain organic substances seem, to be 
capable of forming surface-solutions of this lond, wifilst 
the effect of mejals and salts, formerly observed by pe, 
was due to incomplete cleanness of the bodies eit later 
researches hav@ proven 
* Finally I will add some remagks on the thickness of 
the hypothetical oil-filme The thickness calculated from 

my observationsswifh olive oil ıs at the’beginnihg of the 
anomalous state 13 up In order to derivé from this 
number the thickness at any qthei conéhtion of the sur- 


1 A browndooking liquid sold under this name in the drisz stores M spondence on the subject ee A 
e * 
e 
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face, ıt needs only to be multiplied withgthe relative con- 
tamination corresponding to that condition, that 1s, with 
the ratio ofthe surfaces So we get at tbe smallest rela- 
tive contamination measurable in my apparatus = js a 
thickness of the film=37 1073 pp 
For measuring the relative contammation in the ano- 
malous state, a special mode of procedure was required 
on account of the imperfect separation of surfaces by the 
partition For that purpose 1 put on the surface that 1s 
to be contracted a [-shaped swimming wire, a little shorter 
than the width of the trough, and by the situation of this 
mark, following exactly every movement of the surface, I 
measured the relative length of the lattep, instead of 
reading it from the partition itself 
Tke ratio in which the surface must be contracted in 
order to arrive at the tension at which camphor comes 
to rest, was very different with various substances, for an 
instance with stearic acid = 3, oleme = 44, ordinary olive 
oil = 5, and with Provence oil the tension 1n question 
could not be reached at all, except when the oil was 
standing on the water ın visible drops or films The cal- 
culated thickness of the film at the stopping of camphor 
movements would be with olein-2 134p, ordinary olive 
oil=6 sup, and with Provence oil still greater, if this 
liquid were spread equally A very precise specification 
of the sort of oi] used therefore appears to be necessary, 
1f observations concerrfng this point are to be compared 
AGNES POCKELS 


NOTES 


THE Federated Institution of Mining Engineers will hold its 
annual general meeting ın North Staffordshire on Wednesday, 
September 7, %n the large hall of the First Shropshire and 
| 


Staffordshire Artillery Volunteers, Shelton Both on that and 
on the following day visits will be made to various works and 
places of interest 


THE Committee appointed to consider whether a national 
aquarium should be established ın Sydney have presented a full 
and interesting report to Mr, F B Sutton, the New South 
Wales Minister for Public Instruction They strongly recom- 
mend that ‘a commodious building of a substantial and not 
unsightly character " should be erected, to contain a laige series 
| of tanks constituung the public aquarium, with experimental 

tanks for researches on, fish-breeding, &c , ın connection with 
! the fisheries of the colony, and laboratories [pr scientific investi- 

gation Its calculated that the ‘initial cost? would be about 
| £10,000, and that an annual amount of about £12@0 would be 
| needed for salaries and for purchases, repairs, an@ other inci- 
dental expenses . 








. 
| IN response to an invitation from President G Stanley Hall, 
| of Clark University, a number of psychologists met from various 
institutions at that University, Worfester, Massachusettg, on 
July 8, for the purpose of formipg an American Psychologicgf As 
sociation Prof G § Fullerton, ofthe University of PennsyWania, 
presided After some general discussion on the form of organ- 
ation the entjre matterewvas ae 4 to a committee æ Sessions 
wee held in the afternoongand eung, at Which papers were 
read by Profs Jastrgw, Sanford, and Bryan, and Doctors 
Nichols, Krohn, and Gjlmane It was PA sued to an 
invitation from Prof Futlerton to hold jhe next“meegng of thé 
Association in Philadelghia, at the University of Pennsylvania, 
on Tuesflay, December 27 rəf Jastrow was appointed sec 
retary to provide à ppografame for thatmegting® He aked the 
co-eperation of Wl merebersot the Association for the section 
ob ee the Chicago Exhibi&on, and due corre- 
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DR von LENRENFELD, at one time assistant to Prof Lan- 
kester at University College, Gower Street, has been appointed 
to the chair of Zoglogy at the University of Czernowitz, repdered 


e vacant by the death of Prof V Grabe: 


Pror Dr CHaRLES BERG has become director of thee 
Natonal Museum at Buenos Ayres, Hu the place of Prof Dr 
Hermann Burmeister 


THE Council of the Institution of Civil Engineers has issued 
a list of subjects on which it invites original communications 
The list, 1t 1s explained, is to be taken merely as suggestive, 
not in any senge as exhaustive The Council points out that it 
has power to award to the authors of papers premiums arising 
out of special funds bequeathed for the purpose No award 
will be made unless a communicetion of adequate merit 1s 
received, but more than one premium will be given if there are 
several deserving memoirs on the same subject 


THE twenty-third session of the German Anthropological 
Congress, which was held at Ulm early m August, was 1n every 
way most successful At the first meeting one of the most 
prominent speakers was Prof Ranke, who spoke of the need for 
a German National Museum He recognized the value of the 
museums at Mainzand Nurnberg, but urged that a genuinely 
national institution ought to be estabMshed, and that the proper 
place for it 1s Berlin At this meeting an interesting discusston 
on the so-called Kannstadt race was opened by Dr von Holder 
The opinion of the meeting was that the characteristics of the 
famous Kanustadt skull are found in some persons of the present 
day, and that the skull 1s not one that has come down to us 
from prehistoric times Piof Virchow, who took part in the 
discussion, uttered a general warning as to the necessity for 
caution 1n attributing high antiquity to human remains On the 
following day a paper on the anthropological position of the 
Jews was read by Dr von Luschau His main points were that 
the Jews are a mixed race, and that in some of their physical 
peculiarities (such as the form of the nose) they resemble the 
Armenians more closely than any people of purely Semitic 
origin Prof Kollmaun dealt with the question of the origin 
of the European peoples, and Prof Virchow spoke of the fact 
that the travelle: Vaughan Stevens has found in the interior of 
Malacca a genuine Negrito stock, and has sent skulls and spect- 
mens of hair At the third meeting one of the best pafers was 
by De Boas, on the organization of anthropological research in 
North America It was decided at thie meeting that the next 
session of the Congress would be held at Hanover in 1893 
Scientific excursions were made to Blaubeuren and Schussenried, 
where trace of lake dfvellings have been discovered, and to 
Sigmaringer and Schaffhausen 


Tug causes of the St Gervais disaster aie being graduafly 
elucidated. A very interesting paper describing a visit to the 
small Téte-Rousse Glacier 1s contributed to Za Mature (August 
20 M Vallot, directoMof the new Mont Blanc Observatory 

2At thy end of the glacier, on a geep face of rock, he and M 
Deleblque doufta an enormous arching cayity, filled recently 
(it wowld appear) with ice which had been shot out by some 
internal fqgce | They enteral the cavers, and obsgrved traces df 
an interior lake —*A pasyage@strewngand overhung with bloeks 
of ice, led up to an open space, a sort of hage grater, with walls 
of white, ice,abdolittely vertical *It was about 270 feet long, 
dnd 133 fegt bromband dgep M Vall&t and his friend returned 
by the way'they entered, aid examined? this crater from above 
Then opinion is tha? a Jake had been formed gt the bott&n of the 
glacier,“and thé@crater, gradually cimulqting through obstruc- 
tion of thf% orifice of outflow, had uedermined he ice-crust aver 
the upper catty Thigat leagth collapsed, exesting gnormosis 
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grotto, bust the flacier, throwing out the anterior part on the 
steep rocky slope | Thus ıs explained the enormoffs quantity of 
water precipitated” into the valley,*cafrying in its passage the 
soil of the banks, and forming a torrent of liquif mud mixed 
with ice blocks and rdtks M Vallot, estimate® that atout 
100,000 cubic metres of water and 90,000 of ice issued from the 
glacier On reaching the Baths t@e torrent may have been 
300,000 cubic mejres He supposes that the sub-glacial lake 
may form again, and the remedy would be to blast, the rocky 
bottom so as to provide an escape for the water, a work which 
should be done speedily to be of use © on 


THE weather has been very unsettled dufing the past 
week, several low-pressure systems having passed over our 
islands from the westward, accompanied by very heavy rain, 
especially in the soufhern, northern, and western parts of the 
@ountry Between mid-day of Saturday and Sunday 1$ inches 
fell in the south, bemg about three-fourths of the average fall 
for the month of August, and another heavy downpour occurred 
in the north and west on Monday night, two inches being 
measured in the west of Scotland, and 14 inches at Hemgbead 
The temperature has fallen considerably since the previous 
week, the daily maxima rarely exceeding 70° in. thesouthern 
parts of the country, while in the north and west it has been 
considerably lower The wind has reached the force of a gale 
on the coasts on more than one occasion during the week, 
and on Tuesday the centre of a rather deep depression lay over 
Ireland, while the sea was rough on nearly all coasts, the con- 
ditions being very threatening, with a prospect of further heavy 
rains In southwest England the amount of rainfall from the 
beginning of the year up the week ending August 27th, was still 
more than eight inches below the average, and the only district 
where the amount Just exceeded the a¥%erag® was the northern 
part of Ireland 7 


THe New England Meteorological Society has issued a 
volume of Investigations for the year 1890 (reprinted from the 
Annals of Harvard College Observatory, Vol. xxxi. pt I , 1892) 
containing a summary of the observations made at the Society's 
stations , reports were received from 172 observers during the 
year, also five-year tables o& temperature and precipitation, by 
J Warren Smith, with an 1atroduction by W M Davis, Direc- 
tor of the Society The title scarcely explains the reat amount 
of work done, for at some stations there are many periods of five 
years, e g , at New Bedford (Mass ) the observations extend over 
15 pentades (1816-1890) It has not been possible to keep to 
the Same years ın all cases, nor has any attempt yet been made 
to discuss the data —The tornado at St Lawrence (Mass ), of 
July 26, 1890, by Helen Clayton This storm caused consider- 
able loss of life and property The distances between the points 
where desftuction. was reported seem to indicate that the de- 
structive winds descended at times to the earth’s surface at certain 
points, *and after a short track roe again Prof, Davis has 
written a preface io this paper, in which he Giscusses fully the 
characteristics qf tornados 


THE Agnual Réport on fhe Royal Botanic Gardens, Trinidad, 
for «89r, contains a table showing the monthly and yearly 
rainfall values for thirty yeafs ending 1891 The average^ 
yeagly Sall Tor that period was 65 91 inches Mr F H Hart 
points oat that the rainfall shows a decrease at a seriously rapid 
rat@, fe» dividing the period into decade$ the first decade 
shows :Étotal of 7 12 inches more than the esecond, and the 
third shows another decrease of 9 56 inches on the second, or 
16 68 inches on the first decade e This 1s a subject of the 
utmost importance’ to questions of forestryind water supply 
He also points @ut that the rainfall is not so much affected as 
1g generally suppésed by the contiguity of Trintdad to the 


mainland, buf more particularly to the course of* the trade- 
e. 
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winds which blow towards the :contment of*South America. drawing made on the spot by Mr Westergyen Its base of 
Itis a curious fact that it always rains at Triyiad with a high | attachment came up with a fragment of stem nearly 14 inches 
barometer On June 25 fast*the observer states that it was not | long At the first glance Prof Agassiz was igcfined to regard i 
ME m me long pee mr eee 2s readings at 9h tas a modern representative of Apiocrinus, but a more careful « 
am Raving to be takes by candle-light e rain was heavy amination showed so many points of difference that he had 
and continuous, and was accompanied by the west barometer | to establish the new genus Calamocrinus for its reception, and 
readings for the year it stands as C Diomede 9 It is most closely allied to a latge 
“FIFTY Years of Yerk Meteorology, 1841-1890," a paper group of ayaa oe pay assists m oin. = id 
contributed to the report of the Yorkshire Philosophical Society e ig : E mop Ba jud T us bad M s greatly 
for 1891, by Mr Jeikimgnà Clark, has been issued in pamphlet reduced, muca ak 1a- datnycrinus. REO possesses ONT pet: 
Torn somic plates, passing gradually into still stouter so called mter- 
° radial plates, ın Calamocrinus, in no wise to be gistingurshed 
Some of the effects of the absence of light upon animal life | from the true interradials of Palæozorc Crmoids Another 
were strikingly revealed, not “long ago, on the reopening of an | structural feature 1s the limitation. of the articular facet to the 
old mine near Bangor, Cal In a dry slope connecting two | middle of the radial This isan eminently embryonic character, 
shafts, one of the explorers was astonished to find a number of ¢ and there are traces of it in some of the forms of Millericrinus 
m ch were perfectly white, except the eyes, which were red , | described by De Loriol in his Jurassic Crinoids, especially im 
an T afterwards he killed a pure white rattlesnake The | jr 5/55, After a very detailed and masterly description of 
Saisi ad lived in the dry passages, where they had been | the stem, calyx, and arms of the species, Prof Agassiz dis- 
supplied with air but not with light It is supposed that the | cusses the subject of the “ Apical System of the Echinoderms,” 
flies were the offspring of some that had been imprisoned by the | ang “Of some of the Homologies of the Echinoderms ” 
partial filling of the mine with water about thirty years ago, and Thirty-two plates, some coloured, accompany this Memoir, 
that the snake, when quite young, had been washed down in 2 which 1s inscribed as follows ‘From the time the Crinords 
ran A few of the flies were exposed to light ina glass case, | which form the subject of tis Memoir came into my hands, I 
aud resumed the colours of ordinary house fltes within a week have been in constant correspondence with my late frend, 
A WHALING party is being fitted out ın America for the pur- | Philip Herbert Carpenter, 1egarding the many points of interest 
party g P P g g y P 
pose of obtaming a live whale for exhibition in the Fisheries | Suggested by their discovery I can now only have the melan- 
department at the World's Fair at Chicago If captured the | choly satisfaction of inscribing to his memory a Monograph 
whale will be confined 1n a tank and towed to Chicago by the | which I had hoped to dedicate to him as an expression of m 
go by P p y 
way of the St. Lawrence river admiration for his researches in a field where we had long been 
fe ^ ^ 
1 k : 
IT would appear jhat gaphtha 1s poisoning the Volga, doing noe 
great injury to the fishing industry Dr Grimm says (Messager M ve LAPOWGE calls attention, in Za Nature, to an interest- 
des Pécheries) that the quantity of naphtha conveyed on the river | "8 object he has found in one of - number of ancient graves he 
rose from some 32 million kilogrammes in 1887 to nearly 5o has been excavating at Gignac (Hérault) It ıs a finely-carved 
millions m 1889 Most of this 1s carried ın badly gnade wooden head of jade, representing a type of the yellow race It evidently 
barges, and there 1s a great deal of leakage 1nto the river, about formed part of a statuette of a religious character, and. the style 
3 percent on an average (itis estimated) Thus in the three shows that it must have come either from China or Japan M 
years, 1887 to 1890, the Volga must have absorbed some three | Sindhé 1s of opinton that the statuette was probably made in 
million hilogrammes of naphtha, wsthout reckoning petroleum, ! Japan a little beforė the Christan èra, don a Hindu or Sim- 
of which there isa considerable (though less) leakage Every- | halese model of Buddha M de Milloué thinks the head is that 
where thé'fish are decreasing, and they quite disappear at places of Kouan Yin, a Chinese divinity, while M de Rosny and M 
where boats stop On the other, hand, various fishes—the | Motoyose NEA it to bien the mother of the founder of 
starlet of Astrachan, e g —lwvinge in the infected water, get a Buddhism Whatever the object may be, M dé Lapouge w ns 
clined to believe that 1t hung as an amulet around the neck of a 
flavour of naphtha, and are no longer eatable The naphtha H Goth, and that th i G 1 
also kills the 1nfusoria, insects, flies, mosquitoes, &c , which serve ug Y) a : FS i at en graves at Gignac pelong to a ceme- 
as food for the fishes In its spring floods the river spieads tery ona Mest Ore: CHOY, ` 
naphtha over the mqadows, destroying the larvæ of those A VALUABLE essay on the Ainos of*Yezo, by Mr Romyn 
organisms The thin layer of naphtha on the water hinders the | Hitchcock, ıs included in the report of the U S Museum for 
larve from breathing Further, the naphtha injures fhe vegeta- | 1890, and has just been issued separatety It is based mautly 
tion 1n the meadows Naphtha is found in such quantities on | on the author's personal observations He has much that 1s 1n- 
the land as to suffice for doméstic use to the natives, who*collect | teresting to sayn the various aspects of the life of the Ammos, 
1t Dr Grimm urffes the necessity of taking steps to prevent | and his remarks are admurably illustrated Mr Hitchcock notes 
the ruin of the Volga fisheries ° è the remarkable fact that the Ainos have been very lhttlgPTn- 
2 o on 
AMONG the most interesting Echfnoderms’ collected by the eiie ud i piper id cc» der qun pd ` 
United States Fish Commission steamer Abahoss, on "her ee EE miae y du Ped s us DN 
‘voyage from New York*to Sfn Francisco, wes a stalked » le Spuinn e pi M * 
id . Ungble fo affiliate with the Japangffe, the A«nos*'' remaufdis- 
Crinoid, which ıs described in No 2, vol xvii , of the Mémaus » ? , 
tinct and apart,” and for that reason, in Mr  Hitchcock's 
of the Museum of Comparative Zoology at Harvard College t doomed. t nett f the f f th 
(January 1892) — Tffe material, consisting of portichs gf three ae MS i a 2 VUA OUR a ace, 2 
specimens, was ditdged ın 392 fathoms off Indefatıgable Island, Sarya Re ^ ad e . 
dne of the Galapagos group During the last dredging érip of THE sgcond volume of Mr e] Walter Fgwges’s *Pfournal of 
the Albats oss an additional specimen was obtained Of Marato | American Ethnolngy and eArchfology,” has net beengsgued 
Point, in 782 fathorls e When this last specimen wag taken out | The most important asticle nhe first volgme wasangnteresting 
of the water it was of a brilliant lemoneco.our, With a greenish | acc8unt, by Mr" Fewlfes, 8f ‘‘a few summer cegemonials at 
tinge on the sides of the arms and along tht food furrows of | Zifie Pueblo ” “The greater part of the s€&condyoluthe ig devoted , s 
the vential'surface, A coloured sketch of itis ‘given from a | tg a description, by the same wiiter of “a fewesgmmer gere e* eov 
NO, #192, VOL 46], * f e © e o . 
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moguials at the "Busayan Pueblos " Mr Fewkesand his assistant, 
Mr J G Owens, were admitted as priests by the Tusayans, so 
that the paper eontains many details which have not 4utherto 
been accessible to students Mr Fewkes also presents a report, 
on the present condition of a ruin in Arizona called Cag 
Grande, and Mr Owens describes various natal ceremonies of 
tht Hop: Indians » 


THE new number of the Znte nationales Archiv fur Ethno- | 


graphie (Band V , Heft 3) opens with a paper, in French, by 
M G van Vloten, on the flags used at Teheran in connection 
with the festival ın memory of the martyrdom of the Imam 
Hugen M Désiré Pector contributes (also in French) some 
observations suggested to him by the reading of a work by M 
de Montessus on Pre Columbian Salvador Herr F Grabowsky 
writes {in German) on the theogeny of the Dayaks 


THE following are the subjects of papers in the current 
number of the Mineralogical Magazine —Muinerals from the 
apatite-bearing veins at Noerestad, near Risor, on the south- 
east coast of Norway, by R. H Solly (with a note on their 
occurrence, by A L Collins), on the pinite of Breage in Corn- 
wal, by J H Collins, danahte from Cornwall, by H A 
Miers and G T Prior, mineralogical notes from Torreon, 
State of Chihuahua, Mexico, by jenry F Collms, note on 
crystals of manganite from Harzgerode, by Frank Rutley, 
analysis of aragontte from Shetland, by J Stuart Thomson, 
orpiment, by H A Miers There are also reviews and 
abstracts, and Mr Miers and Mr Prior contribute a valuable 
index to mineralogical and petrographical papers, 1888 


Wer have ieceiwed from the Geological and Natural 
History Survey of Canada, Part 4 of ‘Contributions to 
Canadian Micro Paleontology” The report*consists of de- 
scriptions and illustrations of thirteen new and three previously 
known species of Radiolaria, collected by officers of the survey 
fror the upper cretaceous rocks of North Western Manitoba, 
and has been prepared for publication by Dr D Rust, of 
Hanover Mr Tyrrell, geologist 1n charge of the explorations 
1n Manitoba, contributes a short introduction to the report 


BULLETIN No rr of the Imperial University College of 
Agriculture, Komaba, Tokyó, has recently been published It 
consists of the report of Dr O Kellner on the thyrd year’s 
“ Manuring Experiments with Paddy Rice ” 


AMONG the contents of the Jun&numbei of Temehrz, the 
Journal of the R®yal Agricultural and Commercial Society of 
New Guinea, are papers on ‘‘ Twenty Years’ Improvements in 
Demerara pugar Production” (Part 2), ** The Bats of British 
Guiana," ** Guiana Gold,” and '*Ou Birds of Prey” The 
number also contains many short notes of an interesting nature 


MR. S GARMAN publishes a treatise on the fishes of the 
families Cyclopteride, Jparopside, and Liparidide, in the 
Magnoirs of the Museum of Comparative Zoology at Harvard 
ColXge (Volgxiv , No 2, Apifl 1892)e * Though several of the 
rarer forme of Discoboli are not represente ın the collections of 
the Mlarvard Museum, yet it possesses so many duplicates, of, 
several Species, 1n a adit? rare arid some urflescrived types 
of others, that it presefited great. facilities for a study of the 
group, of which Mr Garman has well aviled himself Prof F | 
aW. Putnam had at ^ne "nme infendg@ to avrite a history of the! 
group, afd many drawings had been some years ago prepared ' 
forit by Mr Reetger , thèse drawings have been utilged in the 
preseng memoy, and the evorl has heen made more complete by 
the drawyegs of tlfe young stage of sevdtal of the species, con- 
tributed bygProf A Agassiz After a^ short ‘introduction there 
is a history @ the distflbution of the species, folfowed by oad ow 
the Justory eof the genera from the times ofgPlinv, Gesner, and 
No I 92, VOL9*46]* g 
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others, and then description of the 1ecognizgd genera and 
species, of whichgthe following is a supmary Cyclopterus lupt- 
pus, Linn , Zumucrotremus spinosus, Mull , Zz e?! Bes, Gthr , 
Cyclopterordes gyrinops, gen et spec nov (St g ^us Igland, 
Alaska), Phi sibs ays ventricosus, Pall, C amissus, Vail , 
Lzparops, gen *nov established for Cyclopterus stellert, Pall , 
Liparts montagui, Don , L mucosus, Ayr , L calleodon, Pall , 
LZ hparis, Linn $Z antarctica, Put , Leagassiziz, Put , L Minis 
catus, Remh L stetnent, Fisch ,L pulchellus, Ayr $L pallidus, 
Vaill , Careproctus maici opus, Gthr ,C quan Fabr , C gelatino- 
sus, Pall ,C remhardr, Kioy , Paralip VOSACENS, Gilb , P 
bathybtus Cul; P hparinus,Goode , and P membranaceus Gthr 
Careproctus longifilis, spec nove ‘and Paraliparis fimbriatus, 
spec nov, are also indicated, but will be described at length in 
the forthcoming refort of the ** U S Fishery Commission ” 


SOME experiments have recently been made at the New York 
Agricultural Experiment Station upon the possible effect of long- 
continued applications of a copper sulphate spiay used as a 
fungicide (Bulletin 41) Two soil mixtures were used, one con- 
taining 5 per cent. and the other 2 per cent. of een ASA 
These quantities are comparatively so enormous that useful 
practical conclusions cannot yet be drawn, though some of the re- 
sults have proved interesting Seeds of plants representing widely 
differmg natural orders were planted in these soils, @nd at the 
same time an equal number of the same kinds of seeds were 
planted for checks in similar soil to which no copper sulphate 
was added Care was taken to select good seed, and to give the 
soil mixtures, and checks exactly similar conditions and treat- 
ment In the soils contamung sulphate of oopper more seeds " 
germinated yn almost every case than in the soils containing no 
copper The average length of time required for germination 
was greatest in the copper soils The foliage of plants grown 
in the copper soils was of a deeper green and darker with the 
5 per cent soil mixture than with the 2 pei cent one, but 
although darker the leaves were smaller and the height of the 
plants and the yield of fruit very much less than ın the case of 
plants grown under normal conditions Peas grown 1n the 2 per 
cent soil mixture seemed to be more vigoious for the first few 
weeks than the check plant grown in untreated soil, they also 
came to maturity earlier, but finally showed a dwarfed appear- 
ance, and the yield was less than with the check plants, being 
little more than one-half thg yield under normal conditions In 
the 5 per cent soil mixture feas gave a yield only one-seventh 
of that from untreated soil In the case of all plants grown in 
the soil mixtures the roots were very small and ill-developed 
Analysis of the tops of tomatoes grown in the 5 per cent soil 
showed ın the air dried substagce 06 pemcent of copper, proving 
conclustvely that these plants can take up sulphate of copper by 
their roots Analyses were made of berries and stems from vines 
which had been sprayed with copper compounds, and although 
the amount of copper found upon the stems varied, that found 
op the grapes ws practigally constant, and "mounted to 1/120th 
of 3 grain perepound of grapes, this quantity being. considered 
quite negligeablé and haffless 


THE additions to the Zoological Society’s Gardens during the 
past week ifclude two Rhesus Monkeys 6 9 (Macacus rhesus) 
fram India, presented by Mr J Hall-Browne and Mr Rovers 
reppectively , four Virginian Foxes (Cams virgimanus) from 
CalifSigua, presented by Mr Edward Chauvenet Holden , two 
Ogilby's Rat Kangaroos (Zypszpryninus ogilbyi fron Australia, 
presetited by Mr, JohneW Roche, a Ruffed Lemur (Lemur 
varius) fòm Madagascar, deposfted by, Captain Marshall, 
FZS, three Tigers à 9 9 (Felts t1918) from India, deposited 
by Messrs Witham Watson and Co , a Blue and Yellow Macaw 
(47a avai ayna) “from Soffth America, presented by Mr R 
Larchin, ten Spanish Blue Magpies (Cyanopolus cookt), and 
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two Ravens (Corvus corax) from Span, déposited by Lord 
Liford, F Z S , two Fringed Chameleons (Gtamaeleon teno- 
bronchus) and a Lobed Chameleon (Chameleon pa vilobus) from 
Natal, presented by Mr Charles W Heaton, a Black Iguana 
(Melapoceros Zornutus) from West Indies) purchased , six African 
Scorpions (Scorpio, sp inc) from South Africa, presented by 
Mr J F Hawtayne 
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PHOTOGRAPHIC MÀCNITUDES OF NOVA AURIGA —AÁst10- 
nomecal Yourtal, No 269, contains the results of Mr J M 
Schaeberle’s work with regarg to the determination of the photo- 
graphic magnitudes of stars, including also that of Nova Aurigze 
lhe method he has adopted differs from those used by former 
observers in that the photographic magnitude of a star for any, 
exposure-time is expressed ‘as a function of the equivalent 
theoretical aperture which a standard star (Polaris in this case) 
would require to make the same 1mpiessior. on the plate in the 
same time” The particular form which the expression, as ob- 
tame m this investigation, assumes enables one, after having 
once ‘adopted the photographic magnitude of the standard star, 
to determine the theoretical photographic magnitude of any 
other stas without any reference at all to the visual magnitude 
As this method had only been applied to bright stars, the ap- 
pearance of Nova Aurigz suggested a further trial foi stars of 
less magtutude which were visible only ın large mstruments 
On the plates, which were each night exposed, three stars in the 
region of the Nova, the 1mages of which resembled somewhat 
that of the Nova 1n form, size, and density, were selected for 
the sake of compauson The magnitudes of these comparison 
Stars were then de'ermined by direct measurement of their 
1mages on the standard positive plate, this plate being a second 
positive from the ouginal negative The resulting Pas Sin ee 
magnitudes for the month of February showed that the light of 
this new star fluctuated very cons.derably, confirming the visual 
observations, 

The following list gives the theoretical magnitudes as ob- 
tained in this way, the mean time at Mount Hamilton being 
also added The exposuies up to March 10 were gll moderately 
short, varying fiom 2 to 128 seconds 
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Date [Mt Hamilton 
n i mre Mag 1892 MT Mag 
b hom h m 
Feb 6, 12 30 4 63 Mar 2 10 45 5 20 
8| 720 4 54 . 3 9 10 509 
9! 940 467 4 8 25 563 
lo| 10 7 477 6 9 15 54e 
II 8 55 44 7 9 40 5 90 
i2| 720 45 8 9,10 6 09 
13! 920 | 443 9| 855 6 16 
14! 7 40 403 |° xo 8 £ 7 10 
15 6 15 522 II 8+ e. 770 
21^ 10 IO 4 96 13 8 24 770 
22 9 30 512, I5 Ir 9 45 
24. | 7 x 4 84 16 8 35 60 
25 | 559*| 490 |° 20 8e56 925, 
26, 9 50 5 04 af 8 59 9 40 
27 8 20 475 ¥ 9,17 9 55 
28 8 5o 4 98 24 9 2 © #980 
i 25 9 IO IO 03 
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COMPARISON STARS OF THE PLANET VICTORIA Dr Gill, 
in Asti onomische Noghiichten, Nos 3107-08, commgnicales gn 
article on the definite places of the stars used for comparison 
with the planet Vittouia im the observations for parallax made in 
tle year 1889 The positions of these gtars are now, as hegsays, 
** more accurately known than those ofany other greup of stars 
in the heavens,” asd he suggests that they should Be advan- 
tageously used for the determination of optical ,dist&rtion. and 


scale values of photographic telescopes, arf fo testing the various 
methods for the ** raccordement des Plaques ” The positions of, 
NO 1192, VOL. 46] è 
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the thirty seven stars are based on 3766 meridian observations 
of nght ascension, and 3771 meridian observations of decli- 
nation, together with several other observations sade with the 
heliometers at the Cape, Yale, and Gottingen, amounting to 
1867 measurements of distances, and 151 position angles In 
éhe first tables which Dr Gill here gives, areshown the definite 
places for the Victorian compatison stars computed for the 
Equinox 1889 90, and E@och 1889 55 Owing to the cêm- 
paratively large quantities that the probable errors of the proper 
motions amount to, Dr Gull mentions that ıt 1s desirable to 
obtain photographs for determining scale-value distortion, &c , 
as soon as possible Table 2 consists of a comparison between 
the distances as obtained from definite co-ordinates, and these as 
measured by Gill, Finlay, Jacoby, Chase, Schur, and Ambronn 
with the heliometer 


INTERNATIONAL TIME —In a small pamphlet, pablished by 
Mr Edward Stanford, a scheme for a systematic regulation of 
tıme ıs discussed by Major the Hon E Noel The principle on 
which the system he proposes 1s based 15 the same as that which is 
at present in use on the American continent It consists in divid- 
ing the earth’s surface up into time zones each covering fifteen 
degrees, so that they will differ from one another by one hour 
In considering the question of the initial-time meridian, there 
are many points which have to be well borne in mind In the 
first instance there must be a first class observatory, on which 
every one could depend, secondly, the contra-meridian, ze, 
that half of the initial meridian in the opposite hemisphere, 
must fall in a conveniens place, by which is meant that 
it must not cut through a continent or any large tract 
of land Another important consideration ıs the arrange- 
ment of the tıme - zones, which must, if possible, be 
conveniently related to the longitude boundaries as are shown 
in our maps Tak.ng these points into account, Major Noel 
ietams Greenwich as the initial for longitude, but selects Rome 
as our initial for time On this basis he discusses this scheme 
with reference to each individual country The only great 
country which this arrangement would not suit ıs France, for 
she, as 1s wellfknown, keeps Paris time, a suggestion put 
forward here ıs that France should form a special zone, making 
her ume exactly, instead of approximately, forty minutes after 
Rome The folding diagram which accompanies this pamphlet 
shows a map of the world graduated on this system From this 
one sees that the meridian of Rome traverses the centre of the 
Scandinavian Peninsula, coincides with Copenhagen, passes 
close to Leipzig, and between Berlin and Munich, while 1t cuts 
Italy from north to south The western boundary of this zone, 
which is exactly on tne fifth meridian west of Greenwich, passes 
between Italy and Spam, outside the western frontier of 
Germany, and skirts the west coast of Norway, while the 
eastern Boundary also tiaverses conventent points for such a 
division of time In considering the scheme as a whole, there 
1s much to be said ın itsefavour , but as such a question as this 
deals with so many nations, its development a final adoption 
cannot take place in a trice, but can only be brought to a head 
after many years’ deliberation and debate, A 








COMEL SWIFT (Marcu 6, 1892) —The ephemerfs of Comet 
Swiftis given in Edinburgh Circular, No 29, and has bean 
computed from elliptic elements supplied by Herr Berberich 
This comet in large telescopes is quite a conspicuous object, 
whileinsmallerenes itis still visible The following ephemeris 
we take from the above-mentioned souge — 
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Aag 31 04235 4352426 è 
Sept re Gl 24 38 3 . 0779. 
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Taking the comet t positión ot Sepfember, 2, Re find@tfat it 
will he very near 33 Sputhp a Cassiop@ia, being $ the pro- 
longation of a hne joining the stars A and ¢ of the same con- 
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GBOGRAPHICAL NOTES 


THE Berlm Geographical Society are preparing for publica- 
tion one of the® most valuable mementoes of the Colambus 
celebration, ın the form of a magnificent atlas, containing 
amongst other early maps a series of hitherto unpublished 
delineations of the Atlantic of very early date These maps? 
have been discovered ın manuscript Italian hbraiies, where 
they were copied by a young German geographer of great 
artistic power They will be published with all the brillant 
colouring of the original illuminated MSS 


In the recent rismgs of the Arabs against European traders 
and officials on the Lomami in the Congo Free State, there 1s 
‘too much reagon to fear that the veteran M Hodister, Dnector 
of the Katanga Company in Afnca, has lost his hfe This is a 
disaster of a much more serious kind than the mere collapse of 
a trading company, for M Hodister in the course of his long 
service in Central Africa had acquitted a remarkable knowledge 
of the Arabs, and great tact and success in dealing with them 
In his personal character he commanded the respect of all with 
whom he came in contact , courage he shared with many fellow- 
explorers, but his calmness 1n danger and serious earnestness 1n 
work are not too common amongst the Congo State officials or 
the leaders of caravans through the territory M Hodister was 
one of the first Belgian officers appointed on the establishment 
of the Congo Free State, and as an official, and later as the 
head of the Katanga syndicate in Africa, he has spent the best 
years of his life in opening up the Congo Basin 


THE Sixth International Geograpfical Congress having been 
fixed to meet at London in June, 1895, an organizing committee, 
of which Major Leonard Darwin 1s President, and Mr J Scott 
Keltie Secretary, has been appointed by the Council of the Royal 
Geographical Society — Cireulars have been sent out calling 
attention to the fact that the meeting 1s to take place, and m- 
viting suggestions A provisional programme of the proceedings 
will be drawn up in the course of next year 


AN exhaustive bibliography of Socotra has just been pub- 
lished as a pamphlet of forty pages by M Janfes Jackson, the 
hbranan of the Paris Geographical Society Including refer- 
ences to maps, there are 176 entries relating to this island, 
many of these papers had almost passed into oblivion, and their 
recovery and systematic presentation 1s of much value 
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SOME PROBLEMS IN THE OLD 
ASTRONOMY? 


I a comparison were instituted between the position of the 
modern astronomer and that of his prototype on the plains 
of Chaldea, it would not be altogether to the disadvantage of 
the ancient student of the heavens He stood at the gateway 
of the unexplored Uranian mysteries unfettered by the dog- 
matic theories of a line of predecessors From his own magma- 
tion he constructed hypotheses and theories, with no feeling of 
uncertainty about the priority of invention, and with httle 
anxiety concerning the agreement of theory and observation 
The modern que-tions that distract the astronomical world had 
nô place among the thoughts that disturbed the tranquillity of 
hissot! He had not reached that critical epoch when he must 
choose between the ‘‘ old " and the ‘‘new” astronomy , and he 
was free from the harassing peiplexity that belets the luckless 
agtronomer of this age wRo seeks to learn the mysteries of the 
mO®p’s motion, or strives to formulate the cause and the law of 
the Jariation an the terrestrial®latitude® The imquitous be- 
‘haviour ofethe astronomical clock and level combined with the 
possilfle, but unknown, influences of temperature, were not then 
m leaguego vex his rd. ar and f] his dreaps with illusoty 
sola dns that*everefloated Tat beyopd his grasp He wasqnot 
obliged to search the ancient records in musty volumes and strain 
the limits of conjecture 1n, the interpretati8n off careless observa- 
etions atd infperfect Memoranda , in short, ke was a happy man, 
free to werk in hy dir@tion, and nof liable to be called upon 
from timeto time to amuse or to instiftct his fellows, or even to 
weary them, wit Sosy disBenrse on his own work or a stale 
résufiBof astranomicalefogress — 9 * 
UnfortwBately fof ws, we hvesfn an afe 
no longer agsimple subject, stimulfting® the 


wegen astronomy 1s 
magination by the 
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nightly display of Stellar and planetary glories, and involving in 
its study only the el&ments of geometrical analysis ® Within the 
last fifty years tie science has beer? separated into many 
divisions , and within a few years several of these bugnches have 
eassumed new phases Ag a result of this contmygd divisjon, 
the range of study and investigation hd& spread beyond) the 
efficient grasp ofany individual, and specialists are rising up in 
all directions id 
It has been the qustom for the presiding officer of this section 
to present, on the first day of the annw&l session, an address 
setting forth either the progress ın general astronomy*or 1n some 
branch of the science, or the history or development of some 
department of mathematics, each confifingssifftself to his own 
special branch of scientific work a 
It has seemed to me that a formal statement, to this section, 
of the general progress of astiononfy within the last year or the 
last decade, would be to lay before you a mass of data with 
which you are alrea@y familiar This view of the case has led 
@ne to attempt the presentation of the importance of one branch 
of astronomical work 1n which for several years I have taken a 
deep personal interest, and which, owing to the present 
tendency towards specialization, 15 hkely to suffer from serious 
neglect 
It is not many years since we first heard of the dieigction 
between the ‘‘old” and the ‘‘new” astronomy, but in the 
comparatively short interval since those terms were first used 
the scope of physics has so expanded m all direction? and so 
adapted itself to its new surroundings that we find it, in one 
department at least, casting aside its former title and masquerad- 
ing under the name of astronomy That this departure has 
quickened the zeal of many students, stimulated thedevelopment of 
numerous and valuable modes of research, and resulted in grand 
and important discoveries, 1s one of the most gratifying scientific 
facts ofthis epoch The direction of this new movement has 
followed rigorously the line of least resistance Except in rare 
instances, that line of work which promises the quickest 1eturns 
1n the properéoim for publication is most attractive to the young 
student of physics and astronomy, and ethe somparatively inex- 
pensive apparatus required for the simpler “astro physical work 
1s apt to lead him in that direction The new and important 
changes that have been wrought within a few years in the 
methods of teaching and 1n the laboratory work in physics, to- 
gether with tfe apparent ease with which an account of a few 
hours’ labour with the spectroscope or camera may be spread 
attractively ovei several printed pages, have doubtless had their 
influence in leading the candidates for honours into the new 
fields of astro-physical reseaych 
The advance in the development of methods of research and 
the improvements 1n apparatus are so rapid, and the field 1s so 
broad and increasing, that constant vigilance 1s necessary to keep 
even in touch with the progress of the “new” astronomy 
One of the most striking examples of the achievements in this 
new line of work has resulted from a skilful combination of the 
speftroscope and the camera in the determination of stellar 
motion ın the line of sight with a remarkable linear exactness 
The limits of ethis address would scarcely suffice to simply 
name the problems now under,discussiog by the more modern 
methods, without essaying even a cursory review of their import- 
ance or t@eir bearing on current scientific investigation , and 
yet, from the true astronomical point of view, all of these ques- 
tens age at least secondary to the fundamental problems of 
finding the true position of the sola: system an the stellar uni- 
vegse and determining the fre positions and motions of 
thosg stars tha within the range of telescopic vision, compose 
that universe — , ° 
To thie l&tter phase of our science I ask your attention for a 
few® minutes hese problems still lie at the foundation. of the 
**old" astrgnomy and cannotebe relegated to the limbo of use- 
less 1 @bbish or to the museum of curious relics, not even to make 
roóm for *he new-born astro-physics On this foundation must 
regt every astronomical superstructure that ghopes to stand the 
tests Ofume and of observation, and the precision of the future 
science depends rigorously upon the accura@y with which this 
groundwork ıs laid F 
This wowk was begun in the sixteenth century, but, in spite of 
all the in¢provements in apparatus and in qnethods of analysis 
and reseasch, a really satisfactory reBult has not yet been 
reached ‘Thefe 1s no more fascinating phase of the evolution of 
«human thought afid skill inthe adaptation of means to ends than 


is found in the development of the mathematical and instru- 
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mental means for the determination of the pgsitions and motions 
of the bodies included in the solar system " gccuracy in astro- 
nomical methods and resfltsdid not exist, even approximately, 
until after the revival of practical astronomy in Emope about 
the beginning of the sixteenth century , sand, before the end of 
that €eriod, the crud instruments of the early astronomers 
reached their highest perfection in the hands of tBe skilful genius 
of Uramboig M 

The invention of the telescope, the applicgtion of the pen- 
dulum to clocks, the irfvention of the micrometer, the combina- 
tion of the telescope with the divided aic of a circle, the 
mvention of the dd circle by Roemer, with many improve- 
ments in minor atus, distinctly stamp the seventeenth 
century as a@remarkable period of preparation for the 
achievements of the next century 

From the standpoint of tht modern mecharician the instru- 
ments at the Greenwich Observatory in Bradley's time were 
very imperfect m design and constructiofi, and yet on the 
observations obtained by his skill and perseverance depends the® 
whole structure of modern fundamental astronomy The use of 
the quadrant reached its highest excellence under Bradley’s 
management 

The next advance, the real work with divided circles, began 
at Guasipwich in 1811, under the direction of Pond Since that 
epoch, theory and observation have held a nearly even course in 
the friendly race toward that elusive goal perfection, and the 
endis nof yet A careful, but independent, determination of 
the relative right ascensions of the principal stars, supplemented 
by a mggrous adjustment of such positions with regard to the 
equinoctial points, and a similar determination of the relative 
zenith or polar distance of the same bodies, finally referred and 
adjusted to the equator or the pole, seem in this brief statement 
to be, at least, simple problems — If, however, we examine the 
conditions in detail the simplicity may not appear so evident , 
and this characteristic may prove to be one reason why this 
1mportant branch of astronomical reseaich 1s now so generally 
neglected e 

In the first places it m&st be understood that such an investi- 
gation cannot be completed in a few months, At least zwo and 
preferably Z:ee years’ work 1n observing are necessary to secure 
good results Skilled observers, and not more than two with 
the same instrument, are absolutely necessary Such work can- 
not be confided to students or beginners in the art®of observing, 
or to observers who have acquired the habit of anticipating the 
transit ofa star The telescope and the circles, the objective 
and the micrometer, the clock and the level must be of the best 
quality, for imperfections in any of these essentials render the 
best results impossible A thoroughly good astronomical clock 
1s the rargst instrument in the astronomer's collection It 1$ not 
sufficient that a clock should have a uniform daily rate, the 1ate 
should be uniform for any number gf minor periods during the 
twenty-four hours The absolute personal error m observing 
transits should be determined at least twice a week, and when 
1t 1s not well established it should be found every day ‘The 
level error should be found every two hours, and the greatest 
care should be exercised in handling this impertant instrument 
The division marks should notgbe etched on the level tube 
unless the values of the divisions are frequently examined, for, 
sooner or later, such tubes become deformed on acc@unt of the 
broken surface, and are then worthless 

In the determination of zenith distances the effect of refraction 
plays such an impogtant part that no work can rightly claim to 

e fundamental until the local refractign has Been carefully èn- 

vestigated, and special corrections to the standard tablgs, if 
necessary, have been deduced for eacb observmg station The 
ordinary mode of observing temperature 1s quite irfhdfquate to 
the importance of the phenomena These observations sh@uld 
“be made as near as possibléin themass of air through which the 
objective of the telescope 1s moved, and also in the Óperfng in 
the roof and the sides of the observing room where fhe outside 
air comes m contactwith that in the building The thermogpeters 
should all be mounted, so that they may be whirled m that 
portion of the air where the temperature 1s desired, and they 
should be tested at least once a year tg determine the chagge in 
the position of the zero of the scale ut a complete list of the 
things to be done, and gf the errors to be av8ided, arf too volu- 
Tmunous for this occasion, and are not necessapy t8 show the 
complex characte: of the problem , the fuggestions already made 
must suffice . 

For many years an immense number of observations of the 
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larger or the so-called standard stars have Ween made atethe 
principal observatories, for different purposes and with varying 
degieeg of accuracy, but it 1s not certain that thework of the last 
thirty years, with all the advantages of improved apparatus, has 
resulted ın more exact determinations of even the relative right 
e@scension of such stars There can be no doubt that the chrono- 
graphic iegistration of star transits has given more accurate 
results for the smaller stas, but I think ıt 1s equally true that, 
in the case of first and second magnitude stars at least, no 
unprovement has been made in accuracy 

With double threads it 1s possible to observe the zenith dis- 
tances of such stars with a fair degree of precision, because the 
operation 1s one of comparative deliberation, and the centre of 
the mass of ight can be placed midway betweens the threads 
with little difficulty But the attempt to note, with a chrono- 
graph key, the instant when a swiftly moving and irregular mass 
of light, like a Canis Majoris or « Lyra, is bisected by a transit- 
thread, is an operation that fises but little above the level of 
ordinary guesswork — Tiansus of first and second magnitude 
stars cannot be observed with an objective of more than four 
inches aperture with the desired accuracy, unless the apparent 
magnitude ıs reduced, by means of screens, to that of a fourth or 
fifth magnitude star It 1s necessary 10. this connection to avoid 
confounding the methods employed m the observations of the 
bodies of the solar system with those for obtaining fundamental 
places ofthe stars Ihe observations of the Sun, Moon, Mercury, 
and Venus with a transit circle are, from the unavoidable con- 
ditions, necessarily uncertam to a degree even beyond the 
probable error involved in the observations of the large stars. In 
spite of these unfavourable conditions, however, the continued 
observations of these bodies at the principal observatories for 
many years have produced the most valuable results, even when 
the work on the standard stars, on which their results depend, 
has no claim whatever to a fundamental character 

In geographic exploration the first endeavour 1s to secure ap- 
proximate positions of salient points from a rapid reconnots- 
sance This is followed by more careful work, fixing the 
observing statiops with that degiee of precision which ensures 
good results inally, the highest qualities of skill and science 
are combined to exhaust all available means to reach the greatest 
attamable accuracy In the exploration of the heavens, the 
first two of these steps have already been taken, and most of the 
stars of the larger magnitudes have been so well observed, that 
the accuracy of their positions is not only far higher than is 
requued by the greatest skill of the navigator, but 1t 1s equal to 
all the demands of ordinary practical work — It 1s the next step 
which challenges the skill of the mechanician, the observer, and 
the computor, and astronomers cannot rest at ease until all 
known resources have been exhausted in the attempt to reach 
the bestgesults — It is not a very difficult matter to fix the posi- 
tion of stars within a range, m the individual observations, of 
three or four seconds of arc, but that degree of accuracy 1s not 
sufficient for the more exact problems of astronomy, and it falls 
far short of what 1s required in the important éiscussions of solar 
and stellar motions 

Bradley's observations furnish the data for Bessel’s ** Funda- 
menta Astronomiz, "and many astronomers have singe attempted 
by reductions to obtain improved positions for Bradley s stars 
Thé value of these observations ın the development of modern 
astronomy can hardly be exaggerated Their importance in the 
dermination of stellar proper motions increases with the lapse of 
time, and yet the accuracy of the original observations was far 
inferior to that obtained in oidinary routine work with Wa 
methods and improved instruments 

Fundamental catalogifes of stes have notably fncreased ince 
the ‘‘ Fundamenta “Astronomia,” but the demand Mas not yet 
been satisfied The catalogues of declmations or north*polar 
distanceg are enore nurflerous thay those of right @scengon,, 
evidently because, for mamy 1easÉns,eindepéndent declinations 
are more readily determined 

There 1s probably no collegtion of she y 
large stars that has attaihed, or justly d 
tton than the Pulkowa Catalogue 
this catalogue 1s founded were gnadefby Schwezer, Fuss, Linds 
hagen, ahd Wagng, at the PulkeWa gbservatory betwegn 1842 
and 1853 Theo Sexvatiohs were redficed, by&he several ob- 
servers, thoroughly diScyssedy SY ‘Wagner, Énd publish® in 1869 
Only one obseryer was employed at any period Ag#hese result- 
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briefly, and in & general way, the character of the data on 
which the results depend 

The objectiveeof the transit instrument with which these ob- 
servations were made, had a focal length of 8 feet and 6 inches 
and a diameter of 585 inches It was so constructed that the 
ocular and the objective could be interchanged It was also re$ 
versible, and a pait of the observations were made with the 
clamp east and the remainder with tfe clamp west This con- 
struction permitted the observations to be made under four 
different sets of conditions, and for that reason the observed right 
ascensions of each star were arranged, for facility of discussion, 
in four separate groups 

An examination of the results in each group discloses some 
interesting fdtts that are worth considering somewhat in detail 
The whole numbe: of stars in the catalogue that are rechoned 
as standard stars, and are south of 70° north declination, 1s 365 
Of this numbei 7o per cent hawe a range, in the indwidual 
results, 1n at least one of the four groups, of two-tenths, or more, 
ofa second oftime This range ıs between o 20 and o 29 for 
142 stars , between o 30 and o 39 for 92 stars , between o 40 and 
o 49 for 15 stars , and o 50 or more for six stars The mean 
iange for the 255 stars is O 297 In general, the accordance be- 
tween the individual results 1s quite good, but the discordance 
Just mentioned sometimes occurs more than once in the collected 
observations of the same star, and these doubtful data have been 
used in deducing the standard places given ın the catalogue It 
1s not necessary to look for minor discrepancies, for enough of 
appreciable magnitude have been cyted already to warrant the 
conclusion that better observing can and ought to be done with 
modern instruments, and that the needs of astronomical science 
to-day demand a more comprehensive, and a more accurate, 
standard catalogue of right ascensions 

These remarks must not be interpreted as unfavourable criti- 
cism of the Pulkowa Catalogue, by far the best work of 1ts period, 
but they are made simply to call attention to the fact that the 
present state of stellar astronomy and the direction which the 
investigations of the immediate future are likely to take, plainly 
require the most accurate fundamental catalogueeof the standard 
stars that modern instruments and appliances, modern methods 
and the most skilful observers can produce All of these con- 
ditions are essential, and they must be carefully co ordinatea 
to obtain the desired 1esults 

It must be plain to every astronomer that the needed funda- 
mental catalogue must be deduced from new observations The 
reduction and the discussion of old observations of doubtful quality 
isa waste of time and energy Unde: existing circumstances 
the greatest weight must be given to the observations Neither 
amount of labour nor skill in computation can derive results of 
the desired accuracy from careless, incomplete, or incorrect ob- 
servations An attempt on the part of the computer«o apply 
any system of theoretical weights, either simple or complex to 
such observations 15 almost certain to lead, at least, to self de- 
ception , and the safe as well as reasonable rule in such case 
would be to use te weight zero 

One example may serve to illustrate the effect of dealing con- 
tinuously ith old obs@ivations In standard star positions the 
four piincifal national ephemerides are not only not in accord 
wath each other, but they generally do not exhibit results even 
from jhe few best modern observations ‘The many discrepaneies 
of varying magnitude in these volumes present with marked 
emphasis the undesirable results arismg fromethe custom of 
“threshing old straw " e 


mmon property of all astrenomers,,and no one can claim 
clusyve use of any published observations , and yet national 
pridegor national obstinacy, which is sometimes mistaken for 
the nobler sentiment, or some computer's pet scheme or sjstegn 
eof @mbfhatien, has led toQhe adoption of a varfety ofeassump- 
tions 1n the interpretation alld treafment of the original @ata 
until our standard ephemerides are so corgplexein their structure 
that the exagt ddtasisqf their preparation are practically unknown 
* outside ger resectivegomputing offiees The accuracy of the 
star positiens ıs unchedkN by any regnt fundamental observa- 
tions, and they lach that trNġwosthy character that shoyld inhere 
m agjgtem intended to serve Us a basis for eyen good differential 
work . * + e 
If this character were wholly satesfactoiy, Wi should soon see 
the represemgatives of gstronomy, geodesy, and geolo; gather- 


he data on which these several ephemerides are founded are 
e e the 
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the systematic use of this simple ınstıument But the accurate 
star positions do got exist, and under the present Conditions the 
most feasible plan for utilizing this Wistfument ıs to so arrangé 
the observing stations as to eliminate the effect of &rors in the 
star places e e . 

If it be admitted that sidereal astronorfy ıs worthy of futher 
and moie accur&te study, that the needs of astronomical research 
at the present time and in the immethate future demand more 
exact positions of she standard stars, 1t may be desirable to con- 
sider briefly the status of those agencies toMvhich we must looh for 
the successful prosecution of such an investigation 

It 1s not an easy task to determine the exact number of active 
observatories in the world Some putate lists contain the 
names of all observatories, from the most expsgisive and fully 
equipped Government establishments to the temporary shelter 
that protects a small equatorial telefcope, and perhaps a chrono- 
meter, which 1s kept by the owner for the amusement and pos- 
stbly for the instrüttion of himself and his friends A fau 

enumeration, however, would probably give a list of about 
250 observatories sufficiently equipped to do some kinds of astro- 
nomical work Of this number more than 20 per cent are found 
in North America In the equipment of these 250 observatories 
are to be found about sixty transit circles with objectives 
ranging from nine to about three inches The emmality 
of about one fourth of these instruments 1s such that 
good results may be expected fiom their proper, employ- 
ment To the latter class of instruments we are liumted 
when we seek for the highest class of work now unde: con- 
sideration If we take account of the modern sybsidiary 
apparatus, and of the electric methods of recoiding transit 
observations and illuminating the different paits of the instru- 
rrent, 1t does not seem extravagant to conclude that, 1f one thud 
of the best transit circles were devoted foi the next four years 
to observations for the formation of a fundamental star catalogue 
of right ascensions and north-polar distances, the aggregate 
result would be not only the best positions ever published, but 
it would be ef the greatest value m the discussion of current, 
as well as future, astronomical problen& — Bnfortunately, how- 
ever, we do not find any such number of instruments employed 
in fundamental work At the present time there 1s no general 
fundamental work in progress in any portion of the world, and 
within the last thirty years there have been no results of that 
character to ‘take the place of the Pulkowa determinations 
This statement does not refer to observations of one ordinate 
| only, or to those cases where several observers, both trained 
and untrained, are accustomed to observe in turn with the same 
instrument and then several gesults are indiscriminately mingled 
in such a way that critical discussion is out of the question 
Several observers may work together in the determipation of 
declinations with a fair degiee of success, because, to a large 
extent, each observer’s workin a period of twelve or twenty- 
four hours 1s independent of that of his fellow's , but even this 
work is better when done by one skilled observer alone 
Furfdamental right ascensions, however, cannot be determined 
with the requisite accuracy, and the necessary feedom from 
systematic errors¢:f moie than one or, at most, two observers 
work with the same instrumegt If only accidental errors of 
observation, or such as are due to atmospheric disturbances, 
uncomfort®ble positions, ot the unsteady nerves of the observer, 
were introduced by increasing the numbei of observers, then 
increasing the numbei of observations would tend to diminish 
the error of the result But the personal qrrors of observers, 
ana their various ‘habits of manipulation, are of the same nature 
as systematic earors, and cannot be eliminated by increasing the 
list of observers er the number of observations 
Of thefniny valuable star catalogues in existence, I know of 
nofe in which the right ascensions depend upon the observations 
of moie thag one astronomer, &vhere*it 1s possible to know, o1* 
to gluflinate, either the constant or the variable errors due to the 
personal eQuation of the observers 
én the curent astronomical work of this qpuntry in which we, 
as merien of this section, are especially interested, observations 
and discussions, planned solely, and properly dhrried out, for the 
determination of absolutg star places, are quite unknown The 
necessary irstrumental outfit, with the exception in some cases 
of a clocl@of the réyuisite quality, exists 1n several observatories, 
and I haf ng doubt that tramed observeis of the highest 
character can be found fo meet all demands 





> e ses@0g abort thezenfth telescope, c&nfident of reaching some definites| e With the exception of a few Government establishments, and 
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servatories fhioughout the world have been founded generally 
„for some special purpoge _ Their existerce depended upon some 
endowment or bequest orifinating ın the real or fancied interest 
which theSvealthy benefactor took in some popular branch of 
tbe science, and this founder, with @ real enthusiasm for thé 
stimulation of reseatch, and a noble generosity that deserved 
recognition in a broader feld, often unwittingly limited the scope 
of his foundation and restrained the usefulness of his gift 
Utihty or novelty, separately or m combinagon, were frequently 
the grougdwork on Such were based tne successful claims for 
pecuniary assistance in founding and maintaining astronomical 
observatories e Song observatories founded fifty years 
or more ago, with starcely an exception, were supported entirely 
in the belieé that the results of the observations would be, 
directly or indirectly, beneficial to navigation and to commerce 
At that time this belief rested upon a reasonable basis This 
plea for the construction and support of gbservatories 1s some- 
times heard even at this period in the evolution of science, in 
spite of the fact that, 1£ every fixed observatory in the vol 
were destroyed to-day, no interest of navigation o1 commerce 
would suffer for the next fifty years The function of astronomy 
1n promoting the development of navigation and in fostering the 
extension of commerce has been completed 
ISe periodical struggle with wealthy patrons to secure the 
yearly stipend, and with corporations and legislative bodies to 
obtain (he annual appropriations for the support of observatories, 
may be found perhaps an apparent, if not a sufficient, motive 
for selecting the class of work that is pursued in most of the 
Ameri@an observatories at this time The apparent conclusion 
of those who have sought financial support for astronomical 
observatories seems to have been that such aid could not be 
secured except for some special work or "esearch, and that the 
particular branch of investigation selected must be one that 
promised either immediate and novel results, or such as would 
enable capital to win, either in material benefits or ın popular 
reputation, some returns for the risks incurred in speculative 
advances Persistence in these theories and in fhe consequent 
lines of action, Ifas d8ubtless resulted 11 the evolution of a 
tertain type of astrcnomer, and also of a corresponding type of 
astronomical patron, whether the latter be an individual, a cor- 
poration, or the legislative agents of millons of intelligent 
people Such a result would be the obvious gutcome of the 
forces 1n action 
The motives that actuate the early settlers in new countries, 
that guide them in the struggle with the untamed forces of 
nature, arise mainly from the material interests of the pioneer 
As the subjugation of the land protresses and the comforts and 
luxuries of life are substituted for the bare necessities of exist- 
ence, the higher, intellectual side of humanity asserts itself and 
demands, not only a hearing 1n the councils, but also its share 
m the advantages won 1n the campaign for material prosperity 
The progress in the developftient of tre various stages of 
civilization has its parallel in the evolut.on of the scienge of 
modern astronomy For many centuries the timid navigator 
skirted the familiar shores of his native land, or, occasionally 
lured by the hope of unusual gains, he rashfy tempted fate by 
adventurous cruises @long distant shores that bore no name in 
the traditions of his forefathers But, however lofty his ambi- 
tion, he never allowed the known or unknown peaks and head- 
lands to sink below his horizon To him the open ocean was 
a symbol of infinite space that he dared not exploit until 
astronomy furnished the key toats uttermost,grecesses, and the 
art of navigation 10se to the dignity ofa science : 
Greenwich Observatory was founded in 1675*to promote the 
interests of navigation The royal @arrant abpoinjing the first 
astronomer ioyal also declares that his dity is ‘ forthwith to 
apply himself with the most exact care and diligence to the rec- 
' ufying the tables of the motions*of the heavens afd the places 
of the fixed stars, soas to find out the so much desired longitude 
of places for the perfecting the art of navigazion” Right faith- 
fully have the succeesive astronomers royal carried ont tbesspfrit 
of the royal mandate For many years the success was far fiom 
uniform, nor was the progress always satisfactory, but, through 
Adversity as weil as prosperity, the original design of the ffunda- 
tion was always kept in view, and the results hav$ peen com- 
mensurate with te effort If the work of all, the other 
observatories of the world were neglectedeor destroyed, 
the data in the annual volumes of the Greegwich Observatory 
would be sufficient, not only to ‘build anew the science of 
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navigation, but to reconstruct the entire planetary and lunar 
theories Surely there can be no more flattering commentary 
on the value of a well-planned system of “observatory work 


closely followed, through two centuries, with true Anglo-Saxon * 


pertinacity 

The history of Greenwich Observatory 1s m many respects 
that of nearly all the gbservatories, of that early epoche that 
have survived to the present time, but most of the urgent needs 
that led to their foundation have ceased to exist, and new pro- 
blems have arisen to take their place The immediate material 
and commercial advantages, sought for 1n obedience to the de- 
mands of the original foundations, have been fully gamed, and 
the scientific 1esults obtained from the same resegrches remain a 
permanent benefaction to the whole world 

To this extent the science of astronomy is deprived of some, 
perhaps the most efficient, of the influences that commended it 
to public approval and support during the last two centunes , 
and the science has now reached a period in its development 
where we may with propriety consider two pertinent questions 
First, what has astronomy gained for itself in the effort to 
present, in its results, commercial advantages or popular 
reputation to its patrons, in return for financial support ? 

Second, what shall be its future attitude when seeking aid in 
the foundation and endowment of new observatories or in the 
maintenance of those already in existence ? 

It may be assumed without fear of contradiction that after 
the revival of astronomical studies in Europe the rapid develop- 
ment of practical and apphed astionomy and the consequent 
establishment of a large number of observatories was due to 
the stimulus derived from newly-awakened interests of naviga- 
ton and commerce Around these centres of scientific activity 
the astronomers of the world gathered to discuss not only the 
problems of practical astronomy, but the more abstruse, theo- 
ietical questions which lay at the foundation of the higher 
branches of the science The work of each observatory not only 
furnished the means for determining the accuracy of the numerous 
theories then extant, but 1t produced original data on which 
new theories fere constructed, to be 1n their turn subjected to 
the rigid test of observation In the extreme interest evolved 
in such discussions by those who eagerly sought the key to 
Nature's methods ın the simple form of general laws, the minor 
problems of practical astronomy were soon solved or passed over 
to clear the way for the more profound questions that involved 
the motions in the solar system and the structure of the stellar 
universe So, indirectly at first, with a zeal superior to all ob- 
stacles, and an ambition that looked beyond the simple and 
practical idea underlying the original foundation, astronomers 
have steadily but persistently sought for Nature’s general laws 
1n the labyrinth of complex phenomena, have devoted years of 
intense fabour to the most refined tests of methods and theories, 
and finally, have won for their exacting but fascinating study 
the foremost place among the sciences Success in all these 
labours has justified the wisdom of those royal and wealthy 
patrons who generously gave their support when a favourable 
issue was by no means certain . 

In its pract'cal results astionomy has*returned tg mankind a 
thousand-fold the cost of founding and maintaining its obser- 
vatories, and at the same time it has developed a science whese 
fidd of action includes not only the figure, motions, anel posi- 
tions of our own insignificant planet, but 1t reaches the utter- 
most limits of *he universe 

If the second question be regarded es involving only a sunpie 
pioblem in ethics it could be readily answered by followin é 
homely, but somet neges pertnfent, injunction t$ "'speaW the 
truth” But in view of tne complexity of interests naw exisung 
this question has a wider signification and deserves some con- 
stderation 
can no Monger be given as a reasongr carrying oif astronofhicat 
investigations Novelty, fombined With a desire for archi- 
tectural display aud 4n absurd ambition to secure the largest 
telescope and the greatest vAiety ofast 
has, even at the present tfine, a place, a 
one, among the reaséus assign for establishing new 
observateries In view of the8e S, it is®sfrely the duty of 
astronomers to see@o 1t that, for thei* gwn repytation eral for 
the present and ge u&imate "welfare of shéir scienag the true 
purpose of astrofomicaltstud$ and research, and thegrounds for 
the gxistance amd the support of. observateries shou be frankly 

nven*and courageously maintained 
e . 
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profit may sometimes indirectly arise from some branches of 
astronomical wark or investigation, but the only sound and 
honest reason tl&t can be given for such work is, that tt 
stimulates the highest form of intellectual activity, widens the 
already broad field of investigation, and increases the sum of 
human knowledge Whoever pleads the cause of astronomy on a 
lowes plane discounts the intelligence of bimself or of his audience 

Why should the astronomer stoop to select a less noble theme, 
or conside: it from a lower point of view? He who leads 
an intelligent and thoughtful life must feel himself in daily 
touch with those phenomena that are involved im the most ım- 
portant astronomical problems of the present and the immediate 
future The figure and motions of the earth which he treads ; 
the constitutioh and translation of the sun that invigorates his 
life and lights bis days, the movements and structure of the 
moon and planets that beautify his mghts , the proper motions 
and distances of the countless stars shat nightly set before his 
eyes the highest types of rigorous law and of boundless space 
that the mind can grasp, all of these, and more, tend to convince 
him that the constantly growing demand for broader and more 
exact knowledge 1s ample warrant for the time and expense in- 
volved in the most profound astronomical investigation In this 
dnection lies the justification of astronomical research , on this 
basis the astronomer 1s sure of the stimulating support of every 
cultivated mind as long as the questions ** why” and ** how ” are 
constantly retterated and still are unanswered On this ground, 
and on this alone, rest the valid reasons for the expenditure of 
corporate, municipal, or national fund for the establishment of 
expensive observatories and the prosecution of astronomical m- 
vestigations , and in the closing years of this century the con- 
scientious astronomer can in no way mote thoroughly vindicate 
the highest claims of his science than by holding the standard of 
work well above the popular fanctes of the hour, and by devot- 
ing his time and energy to that class of fundamental work that 
shall not only satisfy the rigorous demands of the present time, 
but shall make the last decade of the nineteenth century an 
important epoch in the real progress of astronomy 

. 


GEOLOGY AT THE BRITISH ASSOCIATION 


NEARLY fifty papers were contiibuted to Section C during 
the meeting of the British As-ociation, and although no 
new facts or theories of startling interest were brought forward, 
the record of the year's geological work was decidedly above the 
average Owing to Professor Lapworth’s regrettable illness his 
address could not be delivered until Monday, and the chair at 
the meetings had usually to be takea by one of the vice- 
presidents . 

Glacial and local papers occupied the first two days, the most 
remarkable being the pair by Messrs Peach and Horne on the 
Radiolarian Chert of Arenig age, once probably a deep sea ooze, 
which covers 3008 square miles in the southern uplands, and 
passes like the Moffat shales into sediment when traced towards 
the north * When the chert 1s traced to within half a mile of the 
Loch Doof granite the quartz has become quite granulitic, the 
radiolara being still recognizable in the matrix although there 
1s a faint development of mica, close to the granite the rock is 
completely recrystallized, and consists entirely of large quartz 
particles full of liquid cavities and rounded inclusions of biotite 
Dr Hicks claimed as pregCambrian some tender gneisses, schists, 


microscqpic descriptions, and Pref, Blake argued that the 


tzites, and limestones, of the centra] Highlands, of which he 
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discovery sof Olenellus of the type of O Q@hompsonz, in beds 
above the Torridon sandstone, did not necessarily parallel these 
beds with those containing Olenedlus beneath the Paradonides 
ezon@ of'Aufrca, Amot the other papeis dealng with 
Paleozoic rocks may be noted P*of Blake’s discovery Of a 
felste like that of Llyn Padain, apparentlyentrusive into the 
Llanbaris sated, seun £ new settion jn the Penrhyn quarnes , 
as's dwcover of bodies likeeradidlaria in the slates of 
Howth, and the lumesfne of Culdaff, and Prof Bonney's 
comparison of theeebblesWf the English Bunter with those in 
the elg. red cqpglomeratas in Scotlapd € 
Severggimportant,giacial pagers weng read Dr Crosskey 
1eported op the recording of new erratecs chiffly in the nowh of 
England $r Lomas traced Boulders of the Ansa Cregg, 
ti&*Vale 
e . 
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of Clwyd, at Liverpgol and Birkenhead Mr Bef! considered 
that the evidencegrom the shell-beds of Clava and Chapelhall 
was less consistent with the theory*of ‘submergence than with’ 
that of transportation by land ice Messrs Peach nd Horne 
adduced evidence to show that in Sutherland andeRoss-share, 
at the time of greatest glaciation, the 1ce-sBied was to the east of 
the present watfrshed, and the lofty mountains of Assynt and 
Loch Maree were glaciated by ice travellmg westward Mr 
Clement Reid gavesa list of twenty-eight species of Arctic plants 
from a series of silted-up tains at Corstorjhune and Hgiles, near 
Edinburgh Prof Axel Blyth exhibited and described a 
beautiful set of plant remains preserved 1} calcgreous tufas from 
Gudbrandsdal, in central Norway The #ffestigation of the 
Elbolton cave will probably be completed this yanr, and it nas 
so far failed to reveal any trace of occupation by Paleolithic 
man Messrs Peach and Hoine hate studied one out of a group 
of caves in the Assynt limestone of Sutherlandshire, and found 
charcoal with split and calcined bones of reindeer, fox, and 
frouse in the upper layers, and a finely preserved canine tooth 
of brown bear at a depth of about five feet from the surface Mr 
Coates gave a description of the cuttings, chiefly in bouldei-clay, 
in the Crieff and Comme railway And Mr Kendall attributed 
the glacical period to variability in the heat of the sun 
Foremost amongst the paleontological papeis standsÉet of 
Mr E T Newton, in which was given an account of several 
remarkable skulls obtained from the Elgin sandstone gnd pro 
bably belonging to two or three species related to the African 
dicynodonts , together with these occurred the skull of a reptile 
allied to Pareiasaurus of the Karoo beds, but with no less than 
thirty horns varying from a quarter of an inch to three inches in 
length Mr M Laurie described two new species of Æuryp- 
ter us, twoof Stylonurus, and one of a new genus, Drefanoptei us, 
of Eurypterids from the Silurian rocks of the Pentland Hills The 
work of the type committee still. continues, and lists have been 
received from several museums and private collectors — Repoits 
were also presented ou Cretaceous Polyzoa and Palsozoic 
Phyllopoda, hd a paper by Mr Bullen Newton recorded the 
discovery of Chonetes Pratt: m the tarb@niferous rochs of 
Western Australia $ 
The petrological papers included a note on the Malvern crys- 
lalline rocks, by Mr Irving, one on the felsites, andesites, aid 
diabases of Builth, by Mr Woods, and a short note on the 
Limerick Traps, by Mı Watts Mr Ussher endeavoured to 
prove that there must have been a rigid mass occupying the 
position of the Devon and Cornwall granites at the time when 
the stratified 10cks were folded, ın order to account for the 
deviations in their strike e Mr Goodchild argued that the 
junction of the granite of the Ross of Mull was best explained 
by the absorption of sedimentary rocks in the gramgte Mr 
Harker explained the presence of porphyritic quartz ın basic 
igneous rocks by supposingethat it had formed in the upper 
layers of a magma basin, ad sunk to its present position by 
gravity Mr ‘Teall gave a sketch of the succession of rocks ın 
an area of gneisses, which accorded with the succession from basic 
to acid types in plutoric masses, and Mr Somervail en- 
deavoured to explain the chief rocks in the Lizard area by 
segregation from a single magma ° 
Finally must be mentioned Professor Hull's paper on the 
Physical Geology of Arabia Petrea, a very interesung 
paper by Miss Ogilvie, on the Jandslips in the South Tyrol, in 
which*she showed how much the mapping of that region was 
complicated by the constant repetition of pgitions of the stiata 
by Jandslips , a new classification of the New Red Sandstone of 
Norehern Engtand, by Mı Goodchild , and papers on the Green 
sand and Fuller’s Earth of Bedfordshire, by Mr Cameron 
Di ]oóhnstone Lavis’s report on Vesuvius chronicled the 
phases of eruption in the past year, and was illustrated by a 
beautiful series of photogríphs, “chiefly of fumarolles and 
sywratles in the streams of lava Mr De Rance’s report on 
underground water was continued Mr Davison’s earthquake 
repo dealt chiefly with new forms of seismic apparatus, and the 
photogaaphic cbmmittee recorded that the collection of geo- 
Jogical photographs now numbered 700, amongst which half 
the Inglish counties and Scotland were, however, poorly reprt- 
sented fn excellent exhibition ef the photographs was held 
in a roof provided for the purpose, where also the Geological 
Survey of Scgland showed a fine series of views illustrating 
the scenery and gtructifres of the ancient gneisses and schists of 
ethe Highlangs ? 
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MECHANICS AT THE BRITISHe4SSOCIATION 


SECTION G had a food meeting at Edfaburgh this year, 
there being a great improvement on last year’s gathering at 
Cargiff Og the members assembling on Thursday morning 
the feurth inst 1n thefold University Buildings thc first business 
was naturally the Presidential address Prof*W C Unwm, 
F R S, who this year ocetfpied the chair, 15 eminently fitted to 
preside over the Mechanical Science Section eHis knowledge of 
the scientific side of fhechanics 1s well known, and his past 
experience in the region of practical mechanics puts him 
thoroughly in touch with the many engineers who frequent the 
section His ads,” which we have already printed, was 
listened to by,a large audience, the theatre being quite full 
The vote of thanks to the President for his address was moved 
by Lord Kelvin and seconde@ by Mr Deacon, of Liverpool 
The first paper on the list was a contribntion from Mr James 
Dredge and Mr Robert S McCormick on the American 
Exhibition, which is to be held neat year in Chicago 
paper gave a good general description of the coming show from 
the engineer's point of view , but the subject is one that offers 
better scope for the members of Section F It 1s manifestly 
impossible to give anything like a good engineering deseripuon 
withirawiee limits of a short paper, whilst the advantages and 
disadvantages of exhibiting might well have supplied a theme 
for discussion in the Economic Section In fact, the discussion 
which followed the reading of the paper turned wholly on this 
branch of the subject The next three papers were of a sanitary 
nature £e George Forbes and Mr G Watson, of Leeds, 
both dealt 1n the disposal of town refuse, the former bringing in 
the electrical lighting of Edinburgh as a part of his scheme 
Mr Forbes points out that 1n the electric hghting of towns the 
demand for power 1s but for a few hours daily With no system 
of accumulators, or power storage, this necessitates a large plant 
compared to that which would suffice if the demand could 
be made continuous The author, therefore, proposes to use 
Arthur’s Seat as an accumulator, by forming a reservoir on its 
summit, and into this reServoir water would be pumped con- 
ünuously The head of water thus obtained would be used 
for working turbines, which would be of sufficient power for the 
maximum demand There would thus be a gain through 
keeping the steam engines constantly at work, smaller engines 
could be used, and there would not be the loss ‘incidental to 
raising steam or keeping the boiler fires banked The great 
feature of the scheme, however, ıs to use the dust-bin refuse of 
the city as fuel for raising steam The author would erect 
destructors, and the waste heat frem these would be passed 
through the boiler flues Prof Forbes quoted figures 1n support 
of his conin tioii that the scheme 1s practicable, and he instanced 
what has been done at Southampton, and elsewhere, in the 
matter of using domestic refuse for gteam-generating purposes 
We are not able to criticise the details put forward, but we may 
venture to say that, 1f the scheme can be worked out practically, 
engineers will have put before them an example of the use'of 
waste material which many have not hitherto considered capable 
of being so successfully applied The author*stated that the 
refuse of a city, if properly burnt,ewould generally supply suffi- 
cient heat to raise the steam necessary for the electric lighting 
required — Thatis a very satisfactory adjustment of sifpply and 
demand, and if Prof Forbes cin show municipal engineers how 
to put ıt in practice he will have rendered a most impértant 
service for which every one should, be devoutly grateful After 
disposing of the particular scheme for the refuse destiuction and 
electric lighting of Edinburgh, the author gave some interestang 
particulars of that which has already been done*n this country 
1n the matter of burning town refuse -e 
The next paper was contributed by Mr G Watson, of Leed&, 
and was an excellent treatise*on tif refuse-destructos pen des 
The various types of apparatus which,have already bee put 19 
use were illustrated by wall-diagrams, and the chief points in 
their construction werg explamed, Mr Watson 1s of opjrgone 
and he supported his opinion by results of actual ¢kperienag, not 
only that dust-bin réfuse can be burned in a properly constructed 
destructor without nuisance, but that the,waste heat can be wsed 
for raising steam zor, 1frequiregl, that dust-bin refuse ard sewage 
sludge, containing 9o percent of moisture, may be satisfhctorily 
burnt together, the Horsfall destructor being, apBarently, 
particularly suitable for the purpose — Thé whole subject 1s one 
of great and growing importance — It s to be regretted that both 
these papers were not printed and distributed previously, sothat 
* 
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a thorough criticism of the various points raised might have*been 
made during the discussion . 

A paper by Mr R F Grantham, on the@absortpion and 
filteration of sewage was next read The author gave accounts 
of many examples that have been carried out in different parts of 
&he world, and of experiments made ın this connection Mr 
Grantham is of option thgt the Maplin and Foulness Sands at 
the mouth of the Thames might be used to advantage for treat- 
ment of the sewage of London 

The next paper was of a different character It was by Mr 
G F Deacon, and contained a description of the work the author 
had carried out 1n shield tunneling 1n loose. ground. whilst con- 
structing the Vyrnwy Aqueduct tunnel under the Mersey The 
work, as 1s generally known, was one of remarkalfle difficulty, 
and the manner ın which the various obstacles to its completion 
were overcome affords a valuable lesson for engineers 

Mr D A Stevenson nex read a paper in which he advo- 
cated the construction of a ship canal between the Forth and the 
Clyde The scheme included a tunnel high enough to pass the 
masts of big vessels, and locks sufficiently large to take 1n ocean- 
going steamets The estimated cost is £8,000,000 After a 
short discussion of this paper the section adjourned 

On the next day, Friday, the 5th inst , the first business was 
the reading ofa paper by Mr D Cunnmgham, in which he 
described a mechanical system for the distribuuon of parcels 
The device was illustrated by means of a working model, with- 
out the aid of which, or drawings of the mechanism, it would 
be difficult to make the pringple understood 

Mr Alexander Siemensnext described two electiic locomotives 
which his firm had recently supplied to the City and South. Lon- 
don Railway These, as it is proper they should, have been 
more successful in their working than the engines originally 
placed on the hne The armatures of the motors are wound on 
the axles, so that no gearing 1s required According to dia- 
grams displayed, the efficiency varied between about 90 and 94 
percent Each locomotive, fully equipped, weighs 133 tons, 
and the weight of the train of carriages 1s about 21 tons, without 
passengers. The weight, we believe, 1s consideraoly greater 
than in the original locomotives used on the lme, and this 1s 
undoubtedly an advantage Mr J H Greathead, Professors 
Silvanus Thompson, and G Forbes took part in the discussion , 
in replying to which the author attributed the success of the 
motors to large armatures and large field magnets Prof 
Silvanus Thompson stated that Messrs Mather and Platt, of 
Manchester, are now building an electric locomotive which 15 to 
be more powerful than anything that has gone before 

Hydraulics next occupied the attention of the section, Messrs 
F Purdon and H E Walters describing an interesting tide- 
motor which they have devised and constructed The machine 
takes the*form of a floating barge or flat, which is moored 
athwart the tide-way There are two drum» placed some dis- 
tance apart, and on thege drums a cham ıs made to travel 
by floats attached to it, which floats project downwards into 
the water, and are carned along on the foPward stroke by 
the action of the tide, whilst the return stroke is made in the 
ar As the flat ıs moored athwart the®stream—in “order to 
utilize the greatest possible area of the current—and as*the chain 
travels fore and aft, guides are used to conduct the water ip 
the 9roper direction to actuate the floats or paddles The 
guides also concentrate the stream, These are roughly the 
fundamental features of the design, further details of which 
we are unable to give through limits ogspace The machine, 
however, 1s very interesting, and 1s perhaps one of the m 
promising and best werked-oute motors of its Jgnd — Thfre 
appears now to be bgtter prospect for inventions of tngs nature 
than heretofore, on account of the facihties offered for transport 
of power by means of electyicity It ıs always a tempting pro- 


blem to tre to ufe some of the vast fore of egergy runtüing&o e 


wast@ in the tides, althoug the quesfon is one beset with 
practical difficulties thate have been sufficient hitherto to make 
tide-motors very scarce e . id LP 

A paper by Mr Pearsall, ın whic! fue describedga new 
arrangement of hydraulic gam, whichyfie had made, was next 
read, Prog Blyth described a ewgfform of vandmill on the 
principle of the Rolinson cyp an ap F , and Mr QR 
Redgrove having read æ contrigtion on Levavasseur’g flexible 
metalkc tubing, th¥ second dag’s proceedings were brought to a 
clos 
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cidgdiy a pleasant innovation, the Saturday morning’s meeting 
being by no means popular Whether there be few or many 
papers, it seems impossible to get through a sitting 1n a short 
time, as there fre always one or two speakers, at any rfte, who 


will spin the discussions out, so that those who are obliged to, 


stay to the end have no time to get lunch before starting on t 
excursions Section G made a trip to Glasgow on the Saturday, 
amd were rewarded by perhaps theefinest exhibition of marine 
machinery ever collected ın asingle installation This comprised 
the propelling engines of one of the pair of enormous vessels the 
Fairfield Company are building for the Cunard hne The 
engines were erected 1n the shop, and one was enabled to get a 
fair prospective of their grand proportions, such as will be 
impossible when they are confined to their natural position on 
shipboard 
On the section agam assembling on the Monday following the 
first business was the reading of the report of the committee 
appointed to consider “The Development of Graphic Methods 
m Mechanical Science” This report had been prepared by 
Prof Hele-Shaw, of Liverpool, who must have spent a vast 
amount of pams in compiling the very bulky document, which 
was read m abstract The bibliography should be especially 
valuable This 1s the second report that has been presented by 
the committee, and, we believe, the subject is to be further ın- 
vestigated The use of graphic methods is far less common 
with engineers than it might be with advantage, and the matter 
1s one which the Mechanical Section of the British Association 
1s especially fitted to deal 
Mr Preece next read two papers in the first of which he took 
the municipal authorities 10 task. for causing stack pipes to be 
disconnected from the drains, and thus depriving these natural 
hghtning conductors of their lead to earth If Mr Preece’s 
prognostications are fulfilled there will be a great increase in 
casualties from lightning when the new legislation comes widely 
into effect, unless some other means be taken to make connection 
between stack pipes and earth Mr Preece did not read his 
second paper, but contented himself with saying a few words to 
signify its scope Its title was ‘‘ The use of secondary batteries 
in telegraphy ” For the past seven years secondary batteries 
have been used at the Post Office to supply cunent to two large 
groups of circuits, one group consisting of 110 single needles, 
and the other of 100 Morse inkers and sounders 
Mı Gisbert Kapp neat read a practical and interesting paper 
on "Power Transmission by Alternating Current,” describing 
an installation which has been carried out at Cassel In that 
town the water supply 1s a municipal undertaking, the source 
being at a distanee of four miles or so from the town In the 
summer a large quantity of water 1s used, and for this reason 
a certam amount of pumping has to be done The pumps are 
worked by turbines In the winter the existing najural gravi- 
tation supply 1s sufficient, and the turbine pumps are, therefore, 
not required It 15, of course, 1n winter that the chief demand 
for light occurs and then the *urbines, 1n place of being idle, are 
used for driving dynamos Mr Kapp explained by means of 
diagrams the manner in which a storage system 1s carried out so 
that the, turbines may be kept constantly at work The power 
is transmytied by a single phase altenatmg current from the 
generating station to two sub-stations at Cassel At one of the 
*sub-stations there 1s a battery which 1s charged during the hours 
of *ight load, to be in turn drawn upon during the time cf heavy 
load Each of the two sub stations contains a transformer so that 
the distribution .s by continuous current, Whilst between the 


enerating station and@he sub stations the current 1s alternating, 
“rss being 2000 volts The installation was the work 
» oe o 


'" 9 "e 


1 Osher von Millar, Mr* Kapp signing the alternators 

The author gave a good many details ®f the arrangement of 
whfth the above 1s an outline In the discussion which followed 
x intgrestyg pomt was raised as «o the effgct of putting the 
alternators out ef step, Nahe author said that in the present ın- 
stance he had no hesitation 12 putting the load on suddenly and 
no effect follgweg, but if the lead weit sudtlenly taken off, the 
machine % ould sta!howlmg m a fyghtfyl manner until it again 
got in@ynchrdfiy s was alarming at first, but not otherwise 
hurtful * a * 

Mr E H féods nexWwead a paper in which h® gave par- 
Urs of s new desfbn of electric Joc&motive The driving 
wheels#@&re pladéde horizontaN#, the flecesgary grip being, we 
understoed, obtained by springs, whith press the pairs of à heels 
against a Wentegl rai Thergis an ingeniou deviee fgg points 
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to be kept runnifig continuously, the grip of the wheels bemg 
released when the &ain 15 stopped, the power then be absorbed 
by frictional braes The relativegvalue of this device natuialy 
depends on the length of the stoppage Mi Kagp and Prof 
Forbes both spoke on the question of continuous running motors, 
neither appearing to loôk with favour ongthe devic 

Monday 1s generally devoted wholly to electrical engineering, 
but on this occasion the papers om the subject were not suffi- 
ciently numerous to fill up the sitting The rest of the day 
was, therefore, filled up with papers of ea. miscellaneous nature 
The first of these was a contribution by Lieut We B Basset, 
RN, who described a very ingenious coin-counung machine 
which has been recently placed in thes Rapel Mint It would 
be impossible to describe this apparatus without the aid of 
drawings, but it may be stated that 3,000 coins*can be counted 
in a minute, or one ton in thrge quarters of an hour The 
coins are made to move along a channel of such a size that only 
one can pass at a teme They are forced along by means of two 
driving wheels, actuated by an electric motor At the lower 
end of the channel is a wheel with notches in its rim, the notches 
being of a shape that the coins just fit into them The wheel 1s 
made to turn by the coins as they are forced forward, the action 
being comparable to that of a rack and pinion, the rack being 
formed by the procession of coins pushed forward by tha driving 
wheels The counting wheel must necessarily pass a. coin for 
each notch or tooth it advances, and as a given number of teeth 
always go to a revolution, an accurate record 15 obtaihed The 
machine m the Mint is arranged to count pence, half-pence, 
piastres, half-piastres, and Hong Kong cents It counts on an 
average over two million coins a month without error * 

Mr Kiulngworth Hedges next read a paper on ‘‘ Antt- 
Friction Material for Bearings used without Lubrication ” 
This 1eferred chiefly to a bearing composed of finely powdered 
carbon mixed with steatite, which the author had found valuable 


He referred to the advantages of non lubricated bearings, such , 


as saving in labour, cost of oil, and cleanliness In the discus- 
sion which,followed, Professor Unwin well summed up the 
question by saying that though theregnighy be a higher co-effi- 
cient of friction with a non-lubricated b&aring, manufacturers 
could generally well afford a small additional expenditure of 
power in order to be free from the defects of oiled bearings 

A paper by Mr B H Thwaite on high-pressure boilers, 
which does sot call for notice here, was the last read on this 
day 

‘Lhe last day on which Section G sat was Tuesday, the gth 
inst, when the proceedings were opened by a paper by Mr 
D A Stevenson, entitled ‘‘Petroleum Engines for Fog 
Signalling,” being read “Tne paper, which was read by Mr 
C A Stevenson in his brother's absence, stated that the 
maximum number of hours of duration of fog in Sfotland was 
395 per annum For sounding the siren various motors are 
available, which may be aftnated by the waves or tides, manual 
labour, clockwork, steam, hot air, gas, orol The author states 
that the oil engine ıs the best for the purpose He states, how- 
ever, that all fog signals which appeal to the ear must be of 
an unreliable nature, and he would prefer some method, such as 
had heen proposed by Mr C. A Stevepson, 1n which an electric 
conductor 1s laid down off a Coast, so as to act on an instrument 
attache@to each vessel It would have added to the value of 
the paper had sufficient detail of this device been given to afford 
the greeting an idea of its genera] principle As the description 
stands we quite fail to see how a useful result could be brought 
gbout An meresting. discüssion follow@ the reading of this 
paper, ın whych the chfef feature was the speech of Mr A R 
Sennett, who pointed opt that water 1s a better medium than air 
for comyeying sound, and reminded the meeting that sound was 
wery diable to be deflected by ‘‘acoustic clouds” ‘Tyndall 
fourfd that the presence of sch cleuds reduced by one third the 
dis@nce a? which a given sound could be otherwise heard Mr 
David Gunnmgham, the Harbour engineer at Dundee, gave a 
remarkable example of the influence of acoustic clouds He 

ad gong outan a steam yacht when the stren was in operation 
At a‘distance from it of halr a mile the sound was not to be 
heard, but when they had steamed four miles the siren yas 
again augible It hat been sounding the whole time To 
return ào Mr Sennett's remarks, "that speaker said he proposed 
ta'umg advantage of the sound-carryfng power of water in the 
following wd He ewould have the siren, which indicated a 
danger, submerged ın place of being inthe an It would be 


and crossings which was Jlustrated by a model The motoris” arranged te give off a certam note In each ship there would 
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bea chamber to which the sea would hae access, and in this | effect complete combustion The advantage of supplying air 


would be a diaphragm whigh would be tuned?to the same note 
as that emgtted by the siren. By the well-known law the 
diaphragm would not resound unless the note to which 1t might 
be attuned “were in parmony with th&t given off by the siren, 
and therefore false alarms would not be giver, by the sounds 
produced by paddle wheels or ın other ways An officer would 
be placed in a padded cabin, so as to 1solate him from the noises 
of the ship, and bygmeans of an ordinary speaking tube he 
would beeable to hear the vibrations of the diaphragm, 
which, as stated, would only take p.ace when they syn- 
chronised with tlg,goend-waves produced by the siren Mr 
Sennett’s proposal is ingenious, and may contain the germ of a 
principle of gwat value We understood him to say that he 
had made some experimentsgn this direction, and that these had 
been encouraging It 1s obvious, however, that investigations 
of this nature must be somewhat costly, end can lead to but 


above the grate bars, as well as below, ,fs, of course, 
well Üinderstood, and it ıs with the volume of air intro- 
duced above that the anthor chiely deals His device 
consists chiefly of an air injector, the steam for inducing 
“he ar current being super heated in a coil placed 
in the chimney The apparatus is termed a transfornfei, 
because it transforms the kinetic energy of a small current of 
Steam at high pressure into that of a laige current of air at low 
pressure a description which conveys the whole scheme of tne 
invention, although the working out of the details requires some 
attention With the transformer Mr Sennett has carried out 
some experiments He worked it firstly by steam, end secondly 
by compressed air, and he found that the volume of air required 
for combustion was very much less in the former case than in 
the latter In explanation, or rather 1n illustration, of this fact 
the author quotes several teresting facts Mr H Birereton 


httle prospect of pecuniary reward We would suggest thate| Baker investigated the phenomena which accompany the burn- 


the matter 1s one that might well be taken up by the Board of 
Trade or the Trinity House Perhaps some of those big ship- 
owners who do their own insurance might be induced to give 
assistance in this direction 
proba that we have been entirely on the wrong tack in 
sending sound-signals through the air The experience of Prof 
Hughes, quoted by Mr Sennett, when he found the sound of 


ing of carbon and phosphorus ın oxygen Finely powdered 
charcoal was carefully dned and sealed up in a hard glass 
tube containing oxygen saturated with water The tubes were 


It 1s quite possible, and indeed | placed ın a flame, and the carbon bunt with bright scintillating 


flashes When the oxygen was dry no combustion took 
place in the tube, though the latter was heated to bright red, a 
result which came clearly as a surprise to many of the members 


two stones being knocked together under water could be heard | of non-chemical Section G M: Baker has said that the results 


fora distance of half a mile, and heard so distinctly that the 
Professor did not wish to repeat the experiment, bears on this 
point 
sound conveyed a distance of nine miles 

Mr C A Stevenson next read a paper of his own '* On the 
Progress of the Dioptric Lens as used in Lighthouse Illumina- 
tion" This paper was largely historical, going back to the 


obtained clearly show that the burning of carbon is much 
retarded by drying the oxygen. With regard to the presence of 


“4n ordinary bell has been struck under water, and the | moisture and the behaviour of carbonic oxide gas in oxygen the 


effect ıs even more remarkable The author quotes Prof H 
B Dixon, who says ‘‘ That if the mixture of the two gases be 
very carefully dried ^t 1s no longer explosive, and a platinum 
wire may be heated to redness in ıt without causing explosion , 


early days of the century, when Alan Stevenson introduced the | oxidation of the carbon monoxide to dioxide then taking place 


Fresnel apparatus in Great Britain, and bringing the record up to 
the year 1886, when the author proposed the sphegical 'ens, an 
example of which was injroduced in one of the Fair Isle hght- 
houses This introduction of the spherical refractor has made 
practicable the construction of more powerful apparatus, with 
less total space occupied It has also rendered practicable a 
quadrilateral arrangement with hyper-radiant lenses This 
arrangement has been installed at Fair Isle, the lewses being cut 
so as to give two flashes from each side of the quadrilateral 


gradually, and only in the immediate neighbourhood (at the 
surface) of the glowing wire <A burning jet of carbonic oxide 
may even be exfinguished by plunging it into a Jar containing 
dried oxygen” We will quote one more interesting fact in 
connection with this subject Sir Lowthian Bell has noticed 
that the gases at the throat of blast furnaces, which are of a 
temperature of about 250 to 300 Cent, are not inflammable 
in atmospheric aw Any small quantity which escapes does so 
without undergoing combustion But the momenta tuyere com- 


An experimental example for Ireland 1s 2 m focal distance, and ; mences to leak the gas takes fire, just as a small quantity of 


the spherical refractor ıs 7’ 6" ın diameter, and will give one 
flash from each side of the quadrilateral 

Mr A R Sennett next read a paper which was both interest- 
ing and of practical importance Its theme was the much ill- 
treated sofoke-prevention question, and we may at once say it 


was refreshing to find this important but ever-abused problem | hydrogen 


approached in an intelligent mannes® Mr Sennett has evolved 
a very simple device which, ıt might perhaps be rash to say, has 
exorcised the smoke fiend 1n regard to boiler furnaces , but if eve 
are to accept his statements—and we see no reason why we 
should not—there 1s no longer excuse for stearg users allowing 
smoke to emerge from boiler chimneys We all know it 1s not 
difficult to prevent smÜke if fue? economy be left out of the 
question, but Mr Sennett tells us he not only prevents smoke, 
but saves coal 


Professor Alexander Kennedy, who 1s perhaps our best authority | of a similar nature 


on this subject, and, with regard to the smoke prevention, 

Section G was able @o judge for ifself, as the author had a {ag 

sized return-tube boiler at work 1n a yaf close tq the meeting- 

room The paper was of considerable length, hut was listened 
a 


to with interest throughout By meañs of wall diagrams, de- 


vices of various classes, previously introduced, were illüstrated | peared Upon the apparatus being put out of action the 
clofd was,againeto be seen rolling forth from the qummey-tf — 


and described ‘nese played much the same part as the awful 
example at a teetotal lecture, only serving to emphasize the 


hydiogen in the eudiometric researches produced explosion in a 
mixture not previously influenced by the electric spark The 
author does not attempt to decide whether the acceleration or 
retardation of the union of oxygen with the evolved hydro carbon 
gases 1s glue to the presence of aqueous vapour or of the 
Section G may fairly look to Sections A or B for 
enlightenment upon that point 

We have given so muchspace to what we think the most inter- 
esting part of Mr Sennett’s paper that we may, perhaps, be doing 
him the injustice of suggesting that other points do not receive 
attention This, however, 1s not the case, for he does not lose 
sight of the leading canons of furnace practice, such es proper 
admixture of the gases adequate space for combustion, keeping 
the gases from contact with the heating surface (from this porn 


The latter part of the claim ıs vouched for by | of view the cooling surface) of the boiler, and othe matters, 


The result of the whole arrangement 1s that 
smoke is undoubtedly prevented from issuing from the funnel 
In the boiler referred to a very dirtyPcoal was burned, thg» 
result being a particularly pungent smoke, which was sometimes 
carried down among the*spectators by an eddying @ind Wen 
the transformer was pfit in operation this smoke entirety apep- 

e 


They operations were repqgted se cra] timef, the fire being 


virtues of the author's own inventio Some of them, 1t must | constantly supplied with green fuel, so as to keep ıt in its 


be confessed, were sufficiently absurd , one especially, in "ug 
the products of combfistian were cleansed from spot By æ an 


filter, afforded thee meeting a good deal of amusement" We 


imagine the impression of the average engineer to be thatthe | paper deals with the dorfesuc, fire 


drier and hotter the air fed to a furnac the quicker,and more 
perfect would be the combustion This Mre Senneté shows 
to be not exactly th® fact, or, at any rate, that theepresence 
of steam with the air promotes combustion — Me says that 
hydrogen, steam, or aqueous vapour, the furnace is necessary 
He combats the view, ‘too readily assumed,” that the presence 


smokiest condition “ * 
Following Mr sengett&, paper a cont 
subject was read by Colonel E Du 








* "Tite autho®of this 
which, ,of course, the 
greater paf of the smoke of civilizawfn 1s to be attributed, but he 
does not atm at the p&ventior? of smoke, bet simplyo its arfesta- 
tion before its getagnto fhe air, Win order t8 effect thè object 
he pr&poses to wash the chimney gases with a sprax$ and thus 
prectpatgte «ll sodt — He also clayns to aftest wef “gleatg: part 
of the sulphurous acid, which is of even greater grgportance 


of an excess of oxygen contained in dry air wil of necessity Evéty dweller in towhs and ciues wilPwish Colonel Daher well 
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1n his enterprisg, but there are some very big difficulties in his 
way The biggest perhaps 1s that before the plan can hecome 
general legislation must be brought to bear Unhappily dwellers 
in towns and cities are so little disinterested that the average 
householder would prefer to see his next-door netghbour erect ag 
cosply apparatus (the first cost for a seventeen chimney house 1s 
said to be about £50) rather than g® to the expense himself 
The large quantity of water required for a general smoke- 
washing would be a serious problem, not only of cost but of 
supply at any price, although it ıs quite possible this difficulty 
could be, as 1t should be, met The cleaning out of the appara- 
tus would be also a serious matter, for the tarry deposit due to 
smoke washtfig ıs of a particularly tenaceous nature 

The sewage problem next occupied the attention of the 
meeting, Mr Crawford Barlow reading a paper on '' The 
London Sewage Question” Myr Cooper also read a 
paper on '*The Sanitation of Edinburgh " The last paper 
read at this meeting in this section was contributed by Mr 
H C Carver It related to fire extinction on board ship The 
author has devised an apparatus by means of which he can turn 
the effluent gases from the boiler furnaces into the hold ofa 
ship where fire ıs raging, the gases having been previously 
washed and cooled The apparatus has been tried practically, 
and has been found to answer remarkably well The ordinary 
practice 1s to turn boiler steam into a ship’s hold, but the spent 
gases from the furnace are naturally more effective, as steam 
condenses, and air is thus drawn e Nevertheless, steam 1s 
better than nothing 

After the usual votes of thanks the business of the section was 
brought to a close 





ANTHROPOLOGY AT THE BRITISH 
ASSOCIATION 


AFTER the President’s address, on Thurgday, August 4, 
Mr E W Brabrook read a paper on the Organization 

of Local Anthropological Research The writer, as the repre- 
sentative of a jomt committee. of delegates from the Society of 
Antiquaries, the Folklore Society, and the Anthropological 
Institute, communicated a plan for an ethnographical survey of 
the United Kingdom, by which observations should be made 
simultaneously in selected localities on the ancient remains, the 
local customs, and the physical characters ofthe people The 
matter 1s one that will not brook undue delay, as the evidenceis 
fast shpping out of our grasp 

The Rev Frederick Smith read a paper on the Discovery of 
the Common Occurrence of Paleolithic Weapons in, Scotland 
The author has made patient and long-continued search in 
modern and ancient gravel beds of existing rivers, in '* Kame” 
deposits, and finally ın certain phases of boulder clay , and he 
finds abundant evidence m the shape of glaciated, broken, and 
crushed specimens of the weapons of palzolithic man He has 
collectedsat least 350sspectmens, which he believes to be definite 
evidence ef the long-continued sojourn of paleolithic man north 
gi the Border 

A, paper on Cyclopean Architecture in the South Pacific 
Islands was read, also the Reports of the Anthropometric 
Laporatory Committee, and of the Anthropological Notes and 
Queries Committee. ° 


«my In the afternoon thf following papers were read —Dr L 


bd - 


Manouvrier, On a Fronto-Limbic Formation of the Human 
Cefebrum , *Prof G Hartwell Jones, The Indo-Europeans’ 
Concepfton of a Future Life and its* Beanng upon ther 
eligions 

n #ndgy, Mr J. Graham Kert exhibited a collectio of 
weapons, article$ of clotning, andg fire drill, used by thegToba 
indians of the '*Gran Chaco " He accompanied the exhibition with 
a few, explanatomremagks The specimens had been obtained 
from a tribe ef th¥&[obas on the bfnkseof the Rio Pilcomayo 
Amon weapons t hief were bows and arrows, the former 
being noteworthy from heir geinffrcement by a back string 
The arrows were of gan@mwith long wooden ponfts made of 
cascarandá An an®w wi $ Aon hedfl was also shown, the 

x 







head b@fng formed of fencing Wye beaftn o 

Mr J.%fontgomerie Bell exhibited a collection of flint from 
the North"Uuens of Kent, which he called * pre Balaphithig” 
The peculisrities of these Amts 1s that they aie not shaped into 
particulag forms by thé quil and skill “of the Yorkmary, as 


Ld 


palzolithic fits ar& but they are srmply stones taken from the 
ground and used afmost in the state w which they are picked up, 
only the edges are altered , they are chipped fimtg rather than 
shaped fints , used tools, not made tools Mr Bell explamed the 
reasons which had convinced him of theirguthenticty " napttly, 
that the chipping is regular and purpose-like, such as Nature 1s 
not likely to have hit upon, it 1s &ometimes within a hollow 
curve, where natural agencies could not act , the edges of many 
unbulbed flints have far more regular nearks of wear, which 1s 
the true indication of use by man, than many bubbed flakes 
possess, whose edges have undoubtedly been used, and lastly, 
there ıs a sequence in the types which le&dgaaso the types of the 
river valley period 

Mr J Theodore Bent read a paper on tfe Present In- 
habitants of Mashonaland and them Origin. The inhabitants of 
this country are an oppressed and impoverished race of Kaffirs, 
who dwell amongs the rocks and crannies of the mountains 

@Their recognized name—Makalanga—means ‘‘the children of 

the sun,” and there were traces of a higher civilization amongst 
them Their origin is obscure, but references to them by early 
Arabian writers prove beyond doubt that a simular people 
inhabited the country one thousand years ago Each tribe has 
its totem Their religion has a monothe istic tendency, but they 
sacrifice to ancestors, and sacrifice goats to ward off calamities 
Their manners are courteous and refined, and their skill in 
music 1s considerable ° 

Prof A C Haddon contributed a paper on the Value 
of Artin Ethnology In order to study such an intricate sub- 
ject as Decorative Art from the point of view of the Biologist 
1t 15 necessary first to confine one’s attention to savage art 
where the problems are presented 1n a simpler form In taking 
a definite area into consideration, such as British New Guinea, 
one finds that there are several distinct and well defined artistic 
provinces The Torres Strait district was characterized by the 
prevalence of straight and angled lines to the exclusion of 


curved linegand the representation of animal forms, the latter) 


being associated with totemsm In thg Gulf District the 
human face and form 1s the basis of almost‘all their art In the 
Port Moresby District decoration 1s in the form of panels and 
mainly straight and angled lines , whereas in the South Cape 
and Archipelago District there 1s a wonderful richness of design 
in which cur%ed lines are abundant 

It 1s well known that in this latte: district there has been a 
great mature of race It would appear that homogeneous 
peoples have a untform style in their art, but that race mixture 
tends to varied artistic treatment 

Dr J 5 Phené read a paper on the Similarity of Certain 
Ancient Necropoleis in the Pyrenees and in North Britain 
At Luchon, a spot where the traditions of the PyrÉnees were 
most concentrated, remarkable customs had till recently been 
practised The locality ainded with interments of a peculiar 
kind, more or less surrounding a central mound, serpentine in 
fotm, the head of which had been cut away and a small church 
erected in the cavity The walis of this antique little church 
are covered with votive tablets of early Christian and pagan 
Roman times Almost all the features shown had been dis- 
covered by the author in Scfnersetshire, Bedfordshire, Argyle- 
shire, argi Peebleshire, 

The following papers were read —A Contnbution to the 
Ethgogiaphy ot Jersey, by Dr, Andrew Dunlop Notes on 
the Past and Present Condition of the Natives of the Friendly 
dsiands, or Tomga, by Mr R B Leefe 9Damma Island and 
its, Natives, eby Dr Bassett Smith The Reports of the 
Mashonaland Gommitteg, and of the Canadian Committee were 
also reag? 

*1n,fhe afternoon a discussion on Anthropometric Identifica- 
tion was opened by Di Magouvrier, who described the system 
of theasarements introduced by M A Berullon into the French 

riminal Department, and showed the manner in which they 
aere made He said that by its means the identification of 
crifiibal wasmade absolutely certam J8r Benedikt of Vienna 
also bore testimony to the efficiency ot M Bertillon's system 
ang strongly advocated its introduction into Great Britain Dr 
Garson xeferred to Mr Galton's method of identification by 
means ef finger marks i 

As a eesult of this discussicn the Ceunéll have been requested 
to draw the d'ientionef her Majesty's Government to the subject, 

A discussio on the subject of Ciimminal Anthropology was 
opened ox Saturday Ly Dr T. S Clouston, who reviewed the 
work gone r» this and other countries, and pointed out the failure 
e * *. 
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of the workers to agree on any anatomigal, physiological, oc 
psychological data for establishing a criminalgtype 
* If inquiry established pleysical, hereditary, and psychological 
bases of crsninality, the State would have to treat the criminal 
fram a pou of view entirely different from the punitive method e 
Theessential hkenes#of the epileptic and the criminal brain 15 one 
of the most striking of Dr. Benedikt's observatfons What were 
to the doctor symptoms %f disease were to the policeman and 
the magistrate proofs of criminalty In the rich family the 
physician looked aftefthe case, ın the poor family the policeman 
and the gaoler. Yet both cases were equally phases of brain 
development due to hereditary weakness 

Dr Benedikt dinph& ized theimportance of studying criminals 
of different types They must study the classes from which the 
criminals came, and must not confuse the poor and miserable 
with the criminal classes — 9 

On Monday Sir William. Turner exhibited the coiffure of a 
Kanaka labourer who had been employed ch a sugar plantation 
in Queensland The mode of dressing the hair in locks, eacl 
of which was tied round with a narrow ribbon formed of vege- 
table fibre, was described — 834 such locks were present 1n the 
Coiffure, and it was estimated that about 120 hairs were in each 
lock, making in all about 100,000 hairs in the coiffure 

PresmStruthers read a paper on the Articular Processes of the 
Verlebre in the Gorilla compared with those in Man, and on 
Costo-vertebral variation in the Gorilla 

Mr J'P Mansel Weale made a communication on the pro- 
bable derivation of characteristic sounds in certain languages 
from the noises made by animals 

Dr Lour Robinson read a paper on the prehensile power of 
infants Long continued experiments had proved that the 
muscles of the hands and arms of a newly-born tnfant are far 
Stronger in proportion to weight than those of most healthy 
adults In many cases a newly-born child would hang 
and support its weight with ease for a minute, and some for 
thirty seconds longer Several infants less than a week old 


Y' hung for over a minute and a half, a few others #fortnight old 


for nearly two minutes, @nd one child of about three weeks old 
for two minutes thirty-five seconds If the child were 1n a good 
temper to begin with it would hang qure placidly until its 
fingers began to slip, when it at once evinced distress, and 
screamed lustily as if from a fear of the consequences of falling 
An examination of the foot of an mfant showef that it was 
much more hand-like than that of theadult The heel was much 
narrower than 1n after life, and the fore part of the sole, instead 
of presenting a rounded smooth surface, was fiat or even concave, 
with creases like those of the palm, of the hand The author 
was not aware that any explanation could be given of these lines, 
so characteristic of a prehensile organ, on the foot of the human 
1nfant, other than that they were vestiges of anarborealstate of 
existence He believed that it wgs due to the habit of the 
young clinging to the body of a parent who would require to 
use all her hmbs for climbing 

Dr Hepburn read a paper on the Integumentary Grooves'on 
the Palm of the Hand and Sole of the Foot of Man and the 
Anthropoid Apes ° 

ln a communication, on the Gontemporaneity of the Maori 
and the Moa, Mr H O Forbes gave an account of the explora- 
tion of a cave in the neighbourhood of Christchurch, @hich had 
been closed by the landslip of a great part of the mountain at 
whose base ıt lay From the«remains of the last feast pastaken 
of by the dwellers 1g this cave, it, was clear that Moa eggs had 
been eaten by them, and therefore thag the bufi that laid those 
eggs was contemporaneous with the eaters The ernamentagion 
of the implements, &c , found ın the qve proved that the cave- 
dwellers were ttue Maoris ° 

In the afternoon Dr Garson opened a discussion on Nunfin 
Osteometry, in the course*of wlech Sir William, Turnér ex- 
plained and demonstrated his methqd of taking the capacity of 
crania by the use of shot poured into the cavity of the skull 
through a funnel, the spout of which was 2 cent jong ande 
cent in diameter was claimed for this method that g gave 
the actual capacitf and did not over measure it as 1s the case 
wath the plau adopted by Broca N e. 

On Tuesday Dr J G Garson exhibited some ecomposite 
photographs of Unita States’ soldiers s ° 

Dr Francis Warner contributed some Observajion®as to the 
Physical Deviations from the Normal 4 seen among 50,000 


Children The most important defe&s were fotind to be those 
of the cranmm as indicated by the proport on among them 
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delicate, dull, and with nerve disorder or Weakness, mêny of 
these cases are doubtless due to rickets Small heads were 
espeqally common among girls, the only defect to which they 
seem specially hable The greatest amount of defectiveness 
did not occur 1n the poorest districts , for in the wealthier parts 
of London 12$ per cent showed deficiency, while in the poorer 
districts only 7 per cent. showed defects 

The following papers®were read by Prof A Macalister — 
On Skulls fiom Mobanga, Upper Congo, On some Facial 
Characters of the Ancient Egyptians It was remarkable how 
little variety was to be found in the heads of these ancients 
The hairs of the eyebrows were small, and that on the head 
was not woolly but wavy The nose was well formed, usually 
prominent, rather high-bridged and narrow Th@ nostrils were 
narrow, and very rarely was there much of a moustache The 
chin was narrow and tapered There were no traces of holes 
in the lobes of the ears Prof Macalister also read a paper 
On the Brain of an Australian 

Dr Garson read a communication On some very Ancient 
Skeletons from Medum, Egypt These skeletons were some- 
where about 6000 years old, and then most interesting feature 
was that in the upper and lower limbs they had markedly negro 
characters In the pelvis they had intermediate characters 
between the Egyptian and the Nego, while in the head they 
had well-marked Egyptian characters 

The followmg papers were also read —C Philips, On a 
Skull from Port Talbot, Glamorganshire, Dr R Munro, On 
Trepanning the Human Skull in Prehistoric Times, E H Man, 
On the Use of Narcotics by the Nicobar Islanders, and. certain 
Deformations connected therewith 

The reports of The Indian Committee, of The Prehistoric 
Remains of Glamorganshire Committee, of The Elbolton Cave 
Committee, and of The Prehistoric Inhabitants Committee were 
submitted 

Tn the afternoon Mr G W Bloxam exhibited The Philograph 
—a Simple Apparatus for the Preparation of Lecture Diagrams, 
&c, and Dr Lour Robinson showed a series of photographs 
illustrating his gaper on the prehensile power of infants 





CONFERENCE OF DELEGATES OF CORRE- 
SPONDING SOCIETIES 


First CONFERENCE, AUGUST 4, 1892. 


“THE Corresponding Societies! Committee was represented by 

Prof R Meldola (chairman), Sir Douglas Galton, Mr G 
J. Symons, Mr W Whitaker, Mr E B Poulton, Mr Cuthbert 
Peek, Dr Garson, and Mr T V Holmes (secretary) 

The Chairman, after welcoming the delegates to the seventh 
conference which had been held under the new rules of the 
Association, said during the seven years of their existence they 
had, he ventured to thihk, done some good work for the 
Association and for themselves They occupred now 1n relation 
to the Assocation very much the same position as one of its 
sectional committees, and for that they ewere very largely ın- 
debted to Sir Douglas Galton, who had very keenby watched 
their proceedings, and had taken a great interest in them The 
repert of the committee was then submitted, and the different 
subjects which had engaged attention during the year were dealt 
with unde: the heading of the Association Sections to which 
they belonged 

In Section A 
ture Variations in Lakes, Rivegs, and Estuaries, but no dele- 
gate specially interested therein being present, tfe Conference 
proceeded to that of Meteorological Photography Mr®Clayden 


*he Chairman introduced the subject of Tempewsm 


ang Mr Symons spoke of the desirability of photographs ae 


trating the damage done bY whirlwinds and flgodseand*Me 
Watis (Rochdale) said that the Socitty be represented as taking 
up the subject Mr Symons mentioned the Helm Wind of 
Crossfell and the peculiar cloud acconspanystg s, Rpotographs 
of which would be useful e Mr Watts syed that a difficulty in 
photographing the effects gf floods arg&%rom the state of the 
weather during their occurrence, ang? Mr Qugung (Croydon) 
exhibited Photographs of a recent Mlunderstorm The Chayrgnan 
then iemarked that Mr Kenta (Birminfhag), who was unable 
to bg present, hal sent ẹ letger stating that for some years in 
Birmingham metgorological observations had been pagic in the 
Wuftimg cfiled “The Monuments’ Mr Symonsetfnd 

Wilson discussed thgmode of operations pursued at &igmmghagn. 
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After some remarks by Prof Merivale, the Chairman, and Mr 
Symons, the Corference passed on to Section B 

In Section B thè Chairman introduced the subject ofthe oendi- 
tions of the atmosphere in manufacturing towns, and Mr Mark 
Stirrup (Manchester) and Mr Watts (Rochdale) said that observa- 
tions and experiments were being made thereon 1n their respective 
districts e 

Mr De Rance (Section C) stated that the 18th Report of 
the Committee on Underground Waters had been read that 
morning , that the Committee thought it should be reappointed, 
and that a volume containing abstracts of the previous Reports 
should be published The Committee on Coast Erosion hoped 
to conclude itg labours next year The Committee on Erratic 
Blocks continued to do good work The Local Societies 
could do much to assist this Committee by noting the posi- 
tion of boulders, and by preserving them from destruction 
Prof Lebour (Section C) postpowed his 1emarks on Earth 
Tremors 

Mr Watts (Rochdale) spoke upon the denudation of high- 
lying drainage areas, and some observations he had made on 
the amount of material brought down by flood waters, and the 
degree of protecuon given by heather, grass, and peat Dr 
H R Mil said that something had recently been done in 
Germany to ascertain the amount of sediment in river water 
He thought it very desirable that a series of observations should 
be made to deteimine the relative values of woodlands and 
heather 1n protecting land, and was inclined to suggest the for- 
mation of a Committee for that puspose M: Watts said he 
would be glad to give information as to the methods followed 
1n Rochdale 

Geological Photography —Mr Arthur S Reid (East Kent) 
said that Mr Jeffs had asked him to speak on the work of this 
Committee The number of photographs amounted to about 
Joo He exhibited a specimen volume of photographs, and 
explained the way ın which they were mounted and bound He 
thought it important that some aniform plan of photographing 
geological subjects should be adopted, and that the plates used 
should be orthochromatic or isochromatic Mr W Gray 
then spoke of the photographic work done by the Belfast 
Naturalists’ Field Club, and Dr Stacey Wilson of that of the 
Birmingham Philosophical Society, Mr J Barclay Murdoch 
mentioned the course proposed by the Geological Society of 
Glasgow, aud the Chairman recommended the use of ortho- 
chromatic plates 

The Chairman invited remarks on the destruction of native 
plants and of wild buds’ eggs The Rev E P Knubley 
(Yorks Nat Union) alluded to the Report presented to Sec- 
tion D on the disappearance of native plants and its causes 
Mr Watts said that two or three members of the Kochdale 
Society proposed to work at this subject Mr Mai Stirrup 
had a short paper by Mr Leo H Grindon on the disappearance 
of wild plants in the neighbourhood of Manchester The 
Chairman thoughg ıt might be read at the second conference 
Mr Cuthbert Peek remarked on the great difficulty of obtainmg 
a convictipn in cases in which ferns and other wild plants had 
been taken fiom private grounds 

Destruction of Wild Buds’ Eggs —The Rey E P Knubley 
said terrible damage had peen done by the destruction of birds’ 
eggs* It was a serious matter, but it was very difficult to k&ow 
what to do in regard to it For instance, take the case of the 
great skua, which nested in the Shetland Islanels , ın 1890 it 1s 

id that not a «mgle @hick was reared on the whole of the 
Every egg was taken, and in 189r all the eggs 
of the first laying were taken by thegmbhabitants and sold to 
dealers Other rare birds which nested im the Shetland Islands 


"-- Q, wer@also persecuted He had it on good authority that last 
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Nab Moye than two or three nests of the red-throated dwer 
got of Weir yoang, and the black-throated "liversewere not 
more fortunate One shilling apiete was given by dealei$ for 
the eggs of thé 13d-throated diver and 10s æ brace for those of 
the bfackShroate vé The*whirsbrel, which also nested 
on the ame islfnds, BN) been reductd to about twenty pairs, 
and wer® likely to disaBgear. _The@red-necked phalarope was 
very much in the Same cirtgasPances The dealeis gave a com- 
miSsf n to a &cal mag, who was te get about 37 a dozen for 
every e@® collected ef all sortswind kuris he local men in 
turn got the herd boys to sweep the tountrfSof every egg they 
could Jay on, ig and little, and for these they got about 
Id adozeng "lhat was one way in which parts of Scotl®&d hed 


béen regul arly swept, an®that in spite of Mch protection asethe 
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owners could afford, They had men who followed about 
strangers all day, byt the natives took the eggs atmight Then, 
agam, one might mention that one éerd that in Edinburgh- 
there was a gentleman who made it his boast that hg had over 
#00 eggs of the golden eagle What was to be done with a case 
of that kind? In some parts of Englandethings were not gny 
better The nestfng stations of the lesser tern which existed on 
the Fifeshire coast, the Lincolnshire* coast, and at Spurn, in 
Yorkshire, would shortly disappear altogether The oyster 
catcher and the Arctic tern had practicallyeceased to nest on the 
Iimcolnshire and Yorkshire coasts, and the ringed plover was 
much scarcer than formeily The redshanks and greenshanks 
had in many parts also been persecuted tthe dtath The nests 
of the bearded reedling, whose breeding station 1n the British 
Islands was the Norfolk Broads, had been to his own know- 
ledge systematically poached for sle for a number of years 
The only hope seemed to hım to be ın the creation of a public 
feeling against the e&Xtermination of these birds It would be 
difficult to advocate anything like legislation The most practi- 
cal plan he had seen was this—that the Imperial Legislature 
should grant powers to the County Councils to protect known 
nesting places m their districts for certain months of the year, 
say from April istto June 30th Such a plan would be simple, 
and might be effective , but for one thing they should endgevour 
to do all ın their power to help the owners and uccupiers of land 
to protect the birds and their eggs during the breeding season 
They might also see 1f they could not enlist the aid of te game- 
keepers, who, with the farmers and proprietors, were beginning 
to find out that all birds were not therr enemies Collectors and 
dealers should also be discouraged Just as he came tlre that 
day he hatl been told that 200 eggs of the stormy petrel had 
been taken fiom one island on the west coast of Ireland and 
given to one dealer 

Mr E B Poulton, Oxford, said that if they discouraged 
the purchase of eggs, thetrade of the dealer would soon cease 

Mr G J Symons said it was an old saying that there would 
be no thieves if there were no receivers , and possibly there 
would be no dealers if there were no eollegor- They should 
discourage as much as they could this spolt&tion of the nests Qf 
rare birds í 

Mr Mills, Chesterfield, thought it would do good if some 
small recognition were given to gamekeepers to assist in protect- 
ing the nests of the birds 

The Chairman asked if ıt would not strengthen the hands 
of Mr Knubley if the meeting was to pass some resolution on 
the subject 

Sir Douglas Galton hoped any resolution of the kind would 
make an appeal to egg-collectors 

A. Delegate suggested that ıt might do some good ıf the name 
ofthe Edinburgh gentleman with the 100 eggs of fhe golden 
eagle were published s 

Mr Whitaker suggested that the gentleman with the eggs 
should have the feathers of the birds also presented to him with 
the’addition of a littletar (Laughter ) 

Mr Knubley said he would submit a resolution at the next 
conference . 

In Section E the Chairmangremarked hat last year there had 
been a discussion on the cost and antiquity of ordnance maps 
Sir Douglas Galton said that a Departmental Committee was 
inquiring into the matter Mr Sowerbutts spoke of the bad- 
ness @f the teaching of geography, 1n schools, giving examples 
from examination papers . 

e Flameless Ex$loswves q-Prof. Merivale (iff Section G) said he 
hadencthing te 1eport The Durham strike had interfered with 
their arrangements, the prpposed laboratories having been utilized 
as stab} 

*U ger Section H Dr Garson reported that there had been no 
applicationg to the Committee last yea: for aid ın connection with 
apthtopdlogical eaploratiog He contended, however, that 
local bodies, when they meant to make such explorations, should 
gaveghem,notice Valuable hints could be given them as to 
how tey shod proceed Notice wasals® taken by Dr Garson 
of certain anthropometric inquiries which were being conducted + 
as te the effects on the health and physique of the public school 
system  * 

The Secretary? at the request of the Chagrman, read an extract 
from a ldtter gf Mr Kenward, of Birmifigham, giving particulars 
of an anthropometric faboratory established at Birmingham, hike 
that of Mr Francis Galtoh at South Kensington Mr Watts 
and Dr Gatson added a few remarks, The Chairman proposed 
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that a claim should be made for the usual grfnt towards carrying 
Qn the work of the Correspanding Societies C8mmuttee, and the 
Conference adjourned 


° * SECOND CONFERENCE *—August 9 


The Corresponding Societies Committee waserepresented by 
Prof R Meldola (Chairman), aud Messrs Symons, Whitaker, 
Cuthbert Peek, Garson, Poulton, Rev Canon Tristram, Sir 
Rawson Rawson, and F V Holmes (Secretary) 

The Chaerman made a proposal that in future some subject in 
which the delegates were generally interested should be brought 
as a short paper before 8he conference, such as the management 
of local museums, and the relations of County Councils to tech- 
nical instructio&, and the working of the Technical Education 
Acts This was considere@ an excellent suggestion Mr 
Symons mentioned that he had arranged with Mr Griffiths that 
delegates on tne first day of the meeting of Mhe British Assocta- 
tion should be supplied with copies of the reports on subjects in 
which they were interested This would give them longer time 
than they had at present to make themselves acquainted with 
the work which was being done Mr Robert Brown thought 
1t would be a good thing if the printed report of the proceedings 
of the conference of delegates could be sent to the delegates 
earlier than at present After some additional remarks fiom 
Mr Cushing and the Chairman, the meeting proceeded to sec- 
tional wofk In connection with the meteorological work in 
Section A, Mr Symons spoke of the value of making observa- 
tions on the temperature of underground waters, especially when 
new well@were being formed, and Mr Whitaker remarked on 
the equally important point of the fluctuations of water in 
wells 

In Sections B and C there was nothing to bring before the 
Committee When the work of Section D was reached an in- 

w teresting discussion. took place on the disappearance of native 
plants Mr Mark Stirrup began the discussion by reading 
short note from an eminent Manchester botgnist on the 
state of the district, 1n thal respect round Manchester Mr 
Sosverbutts, Manchester, said he believed the gentleman from 
whom the notes had,been read was largely responsible for the 
eradication of rare plants round Manchester, inasmuch as he 
published a very charming book indicating where they were to 
be found (Laughter) Mr Coates, Perthshir@ said their 
Naturalists’ Field. Club, in publishing accounts of excursions ot 
notices 1n papers of rare flora, only indicated generally where 
these were to be found And Mr W Gray said that the Bel- 
fast Nat Field Club acted in a similar way 

The Rev Canon Tristram, Durham, next addressed the 
delegates on the question of making their field clubs more use- 
ful He Strongly advocated that these clubs should combine 
natural history, archeology, and geology , and that their func- 
tion should be, not to destroy, but p preserve all that was rare 
and curious in a district Lately their field excursions in many 
places bad been too much of a picnic party On the subject of 
local museums, the Canon argued that, as a rule, these should 
only contain objects of local interest, and he suggested that an 
approach should be made to the, County Councils ın order to 
get assistance for forming and keefing such museums in order 
In regard to spoliation of districts of rare plants and ferns, the 
Canon advocated the formation of a pubhc opimion on this 
question On the question of the preservation from destrugtion 
of the eggs of rare birds, the Rev E P Knubley, Leeds, moved 
the following resolutfn, which wa$ seconded beMr E Poul, 
ton, Oxford, and agreed to — M . 

** The conference of delegates, havingheard of the threatened 
extermination of certain birds, as British breedingygpecies, 
through the destruction of then eggs, deprecates the enc 
ment given to dealers by callector through their demand for 
Bnitish-taken eggs, and trusts that the corresponding societies 
will do all that les in their power to interest and mfluencé 
naturalists, landowners, and others ın the preservation of such, 
birds and their eggs ”*® "EE NEN 
On this subject Canon Tristram also spoke, and put in a Strong 
plea for the preservation of birds of prey—pointing to the gase 
of the mice plague in Dumfries and Landtk shires as 4 result of 
destroying the balance of natu% by wholesale baling of birds of 
prey The resolution bfought forward by Mr Knulley was 
cordially adopted by the meeting . bd 

In Section E Mr Sowerbutts said that he shduld like to be 
able to communicate during the year with other delegates who 
were interested 1n geographical education e 
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In Section H Mr E W Brabrook brought under the notice 
of thedelegates the Ethnological Survey of the British. Isles, ‘ 
which it was proposed to undertake by a committee of the Asso- * 
ciation on the suggestion of the Society of Antiquaries, the 
e olk-Lore Society, and the Anthropological Institute Schedules 
would be sent down to societies, and he asked the co-operayon 
of the delegates Mr Brfbrook agreed with Canon Tristram in 
thinking that archeology should be one of the subjects of study 
of a field club Mr Whitaker said that m his district the 
Hants Field Club always did its best to protect antiquities , and 
Mr Gray said that at Belfast the Field Club not only tried to 
preserve ancient remains, but also photographed them Some 
of these photographs he exhibited Canon Tristram mentioned 
the difficulties Field Clubs sometimes had with clergymen who 
were over-zealous in church restoration, and Mr Tate (Belfast) 
alluded to the exertions of hig soctety on that point, while the 
Chairman thought the clergy were not always as black as they 
were painted in this matter Mr Brabrook made some remarks 
on the best mode of making an archeological survey, pointing 
out the best sources of information, as regards the way of carry- 
Ing 1t out 

Finally, Mr Sowerbutts thought better terms might be 
obtained from the railway companies for delegates and others 
travelling to meetings of the British Association The Chairman 
and Mr Symons promised to represent the matter to the Council 
of the Association, and the conference adjourned 


SCIENTIFIC SERIALS 


THE Amean Meteorological Foui nal for July contains the 
following articles —On the appearance and progressive motion 
of cyclones ın the Indian region, by W L Dallas The object 
of the inquiry 1s to see whether the cyclones of the Indian Ocean 
ouginate from the unequal distribution of temperature over and 
above the earth’s surface The author favours the assumption 
that cyclones arf a. production of the upper atmosphere, and 
thmks that the evidence, although far from conclusive, goes 
to show that (1) cyclonic storms descend from and retreat 
to the superior layers of the atmosphere, (2) the whirl 
may travel along in the upper atmosphere, giving only faint 
indications of its presence at the earth’s surface , (3) the move- 
ments of cyclones agree generally with what may be sup- 
posed to be the movements of a superior layer of the atmo- 
sphere —S A Hull, a memoir, by Edna Taylor Hdl —The 
eye of the storm (conclusion), by S M Ballou The cause of 
the clearness of the eye is attributed by the author to the 
deficiency of the air at the outer edge of the calm, owing to the 
deflective force of the earth's rotation and the upward and out- 
ward movements of the air before reaching the centre, the 
deficiency being suppliede by a gradual settlhng of the air 
over the whole area, thus dissolving the clogd stratum and 
showing the blue sky The author admits that the discussion 
of the subject shows the need of more observations cogcerning 
the phenomenon —Recent efforts towards the improvement of 
daily weather forecasts, by H Helm Clayton Theauthor states 
ina clear and interesting form the various iules which have 
hithéfto been established, and diaws attention to a law of 
aveiages discovered by Francis Galton, which might with 
advantage be used in weather forecasting, for, although only ap- 
pled by Mr Galton to heredity, it 1s pr@bably universal — Form, 
example, 1f a storm during a given twelve hours has moved with 
a velocity below the avemge, the Probability ıs that$it will move 
with a velocity one-thérd nearer the average during the next 
twelve hours —The other articles are—on the sea breeze,by 
W C Appleton and temperature sequences, by HA 
being an 1ffquiry as to whethg, if the temperatute has 
or loW for a certain period, we may anticipate the 
dition shortly Tht indtury dogs not seem tg 
result which could be gurnéd to practical ug 


Bulletin. of the New Vgk Matheny 
No 10(New York, the Society 18, 
is a review®(pp 217,223) of ‘An 
Differential Calculus Ye Joseply Ed 
milan, 1892), byyMiss Ç Æ Scott 
praises the ‘‘lucig and incisive style," thg 
agd tig wall balanced sentencespshe does no 
slashing attack upon TEE and to point out “certan 
vicious featpres ” ere 1s gonsideiable force in Ty 
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ciiticisms, and 1t 1s probable that a careful consideration of them | The precipitate of mercuric — peptonate, white, flocculent, 
will enable Mr* Edwards still further to improve his, n many | and bulky, falls ealmost immediately, to the bottom of the 
' respects, excellent treatise The remaining short contrilfations | vessel ‘It ıs allowed to settle,’ and then poured on tó 
* area note on resultants, by Prof Haskell , and collineation as | a filter of known weight, washing with cold water until 
a mode of motion, by Dr. Bócher (originally delivered as a lec- |*no precipitate 1s produceel by sulphuretted hydrogen Thain- 
ture before N Y M Society (pp 225 231) The usual notes, crease in the weight of the filter, dried at fo6^ to 108°, repregents 
new publications, and index close thq first volume of this new | the weight of the peptonate of megcury , multiplying this hy 
mathematical ventuie o 666 gives the sean = a present The ear 
nitrate 1s readily obtained from the ** pure " commercial nitrate 
In the Boranıcal Gazette for June, Mr A F Foerste has an | Since this sre As an excess of free nitric acid, whigh partially 
interesting paper, illustrated, on the Identification of trees in redissolves the peptonate of mercury, the acid must be removed 
winter —Mr Charles Robertson continues his notes on the mode | V heat h P o té will ten ind eight of water for fife 
f pollination of American plants —Mr A. P Morgan describes | 7 16258 eee 15 ug 
oi p P bel he Hyph teen or twenty minutes, filtering and heating to near boiling in 
two new gefera of fangi elonging to the Hyphomycetes, a porcelain capsule Then stir and add a few drops of carbonate 
Cylindrocladium and Synthetospora of soda until the precipitate of oxide of mercury is no longer re- — & 
IN the Journal of Botany for July, M G Massee describes | dissolved —Etiology of an enzooti@ disease of the sheep, called 
and figures a new marine lichenefrom the coast of Scotland, | Carceag m Roumangja, by M V Babes In the very fertile and 
Verrucaria leteviens, and continues his description of new often submerged ends of the Danube, where the shepherds 
species of fungi from the West Indies —Mr W H Beeby fom Roumania and Transylvania congiegate, and where there 
argues in favour of the occurrence of natural hybrids among | are always hundreds of thousands of sheep, a disease occurs 
plants In the number for August, Rev E S Marshallsup- | among them, especially in May and June, to which often a fifth 
ports the claim of Cochlearta granlandica, and the editor that of | of the herd will succumb, especially if it should have been 
Sagina Boydit, to be considered as British plants, both are | brought thither from a distant pasture It 1s an acute malady of 
figured In the continuation of his Notes on Potamogetons,Mr | a febre nature combined with hemorrhage and oedemm, and 
Arthur Bennett describes two new species, P Delavayz from | always with hemorrhagic and sometimes necrotic inflammation 
China, and P £ricarinatus from Australia of the rectum In the red corpuscles of the blood gre found 
THE articles in the Nuovo Giornale Botamco Italiano for | round, immovable cocci often undergomg subdivision 
July are all geographical Among®them Dr A N Berlese | They ae very similar to those observed in the cor- 
and Signor V Pegliore give a monograph of the Micromycetes responding cow-disease known in America as the Texagfever —~ 
of Tuscany, 293 ın number ‘The list includes several new On a new chemical function of the comma-bacillus of Asiatic 
species, and one new genus, Pheopeltospherza, belonging to the | cholera, by M J Ferran The growth of this microbe is , 
Spheeriaceee —Signor S. Sommier commences a very interesting always rapid and luxurious in the ordinary culture solutions , 
description of the physical features of the lower valley of the Ob: if they contain milk--ugar, it ıs incomparably more so, but 
an Siberia, with some account of its botany the growth ceases entirely as soon as the solution. becomes acid 
, f by the development of lactic acid, and the vitality of the micrope + 
IN Nos 5 and 6 of the Builettzno della Soc Bot Itahana, | i$ extingmshed It seems reasonable to employ lactic acid m, « 
most of the articles are also of local interest Signor A Jatta | lemonade agfinst cholera, and to aid its action by the anexosmotic `Y 
describes a new genus of lichens, Sep/izlastzumfrom Tierra del power which morphim offers us, this Subs{&nce would perhaps 
Fuego —Signor E Baron: gives a full description of the | hinder the absorption of the toxic substances, and would prolong 
anatomy of the frut and seeds of Eugema myrihfoha — | the action of the lactic acid by opposing its 3apid elimination 
Signor L Re contiibutes an areen! of the spherites found in 
Agave mexicana and other Amaryllidaceze 
j e CONTENTS. PAGE 
Epidemics, Plagues, and Fevers 413 
. SOCIETIES AND ACADEMIES The Physiology of the Invertebrata By W D H 414 
The Design of Retaining Walls and Reservoir 
PARIS Dams : 415 
Academy of Sciences, August 22 —M Duchartre in the | Our Book Shelf — 
chair — Heat of combustion of some chlorine compounds, by Riley  ''Directions for Collecting and Presepving 
MM Berthelot and Matignon The method of the calorimetric Insects" 416 
shell was employed fo. determining the heat of combustion of | Letters to the Editor — 
certain acid bodies Monochloracetic acid, CHClO., gave + Science and the Statee-The Right Hon T H, 
1742 calories at constant volume, &nd + 173 9 at constant Huxley, FRS ` 7 416 
pressure, as «he result of two  combustions with * An International Zoological Record —F A Bather, 
camphor ın presence of arsenious acid The values A Free Lance 417 
obtained *for trichlomcetic acid, C HClO» were + 106 3 t The Linnts of Animal Intelligence "—C Lloyd 
at constan@ volume, and 105 4 at constant pressure Trimethyiene Morgan > é 417 
chloride, C4H,Cl,, burnt in the presence of an equal quantity of Rules of Nomenclature — W A. Herdman 417 
camphor, gave a mean of 3 900 calories per gramme ofthe An ® Earthquake Investigation Committee. — D 
substance —On glyoxylic or dioxyacetic acid, by the same —M Kikuchi š 418 
Pasjeur, ın presenting to the Academy a work hy Dr Daremberg Brehistoric Epochs —Edmond Bordage 418 
on Cholera, its Causes, and Means of Guarding against it, At Portrush —James Rigg 418 
weld attention to the followmg pomts ‘‘Dr Daremberg, | e Origin of Itea that Snakes Sung —Cyf Frampton 418 
e ın one of the prmcipal chapters of his book, protests Or the Relative Contamination of the Water- 
with great force against the pollutiofi of the water-courses by urface by Equal Quantities of Different Sub- 
drai waters; and equally against the pollution of the soil by the stang By Agnes Pockels 418 
tribution of these waters on the land under cultivation e| Not 419 
at We germs of cholera, in thè form of tke bacglus which | OurfAstrqnomical Columm — » . 
can remaineliving and wirulent in the soil for sageral h®ographic Magnituges of Nova Aurigze 423 
ually lead to the spread,of the disease Thus Corftparison Stars of the Planet Victoria 423 
nvirens of Baris would have originated m | o J[nterpational Time 423 
ed since the dast &pidemic in 1884 "— met Swift (March 6, 1892) 3 423 
of certam grganic bodies with mixed | Geographical Notes 424, 
none—Quantitative iiy gaudes of | Some Problems in the Old Astronomy By] R » 
he state of pgptonate OF mercury, Eastman . » . 424 
ethodys claimed to be superior | Geology at the*British Association : 428 
Ameisic, and thg absolute alcohol | Mechar&cs at the British Association 429 
‘precipitation admitting of more | Anthropology at the British Association 432 
‘ithe first, and less diffidult arah tye 4 Conference of Delegates of Corresponding Societies 433 
\ which mugt be neutral or very | Scientific Serials . 415 
pprge excess of merguric nitrate | Societjes arti Academies 436 
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IHE H¥GHER THEORY OF STATISTICS 


Die Grundsuge der Theorie der Statistik Von Harald 
Westergaard, Professor an der Universittt zu Kopen- 
hagen (Jena Verlag von Gustav Fischer ) 


TERES 1s an import&nt contribution to ‘the Calculus of 
Probabilities and the higher theory of Statistics 
The foundation of experience on which the whole edifice 
of probabilitieg is based has been strengthened and ex- 
tended by the new material which Prof Westergaard has 
deposited Here, for instanfe, is one of his experiments — 
From a bag containing black and white balls in equal 
numbers, he drew (or caused to be drawn) a ball 10,000 
times, the ball being replaced in the bag and the bag 
shaken up after each extraction He records not only 
the total numbers of each colour, but also the number of 
white bells in each of 100 batches, each numbering 100 
balls, also in 50 batches each of 200 balls, and so on 
The dimiaution of the relative deviation from the average 
as the size of the batch is increased comes out clearly 
On an equally Jarge scale Prof Westergaard has observed 
the proportion of prizes to blanks in batches of tickets 
drawn at a lottery, and the frequency with which 
different numbers, drawn under conditions such that one 
a number was as hkely as another, were observed to occur 
actually He has similarly tabulated the frequency with 
, which the different digits 1, 2, 3, &c, termingte certain 
officially recorded*ama@unts, the “kontis” of a savings 
bahk, of which documents he has examined 10,000 These 
experiences afford new confirmation to the first principles 
of thecalculus namely, the fundamental fact of statistical 
regularity which the definition of probabilify involves, 
and the postulate that certain events are independent of 
each other in such wise that, if the probability of each be 
4, the probability of the double ¢vent ıs a quarter 
Ascending from these simple experiences, Prof 
Westergafird reaches by a new and easy route the 
formula for the measure, or mgdulus, of the extent to 
which the observed number—e @ of white balls in a batch 
of 100 or 1000—1s likely to differ from the most probable 
number , 1n the instance Just given 100P or 10004, 1f 5 1s 
the probability of drawing a white ball ‘he sought ex- 
pression, it 1s presumed, must $e a syzimetrzc function of 
the probability of the event (drawing a white ball), which 
we have called 2, and the complementary probability 
(drawing a non-white ball) eiz, 1 — £ This hint enables 
us to decipher fram the records of expergence tbat the 
modulus 1s proportioned to ND —92) The influence df 
the szze of the batch upon the extent of the deviation is 
similarly elicited from observation, Thus with mini- 
mum of mathematical eguipment, by easy steps afd 
through an unpretentious 2 fosferzorz gate, We earch led 
into the very stronghold of Probabilities—if no? to tht 
law of error itself, a# any rate to one of its most lenpogamt 
properties . bal 
Prof Westergaard has not only popularized the lay of 
error, he has also proved ite He has added considerably 
to its evidence, by Sbserving in an immense aper of 
instances the exact correspondences betwetn fact and 
theory We must content ourselfes with &tng one set of 
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Ten thousand balls having been drawn at 
random, as above mentioned, and the fompositiorf of 
each batch of a roo being examined, ıt was feund that for 
twenty°five out of a hundred such groups fhe number of 
ewhite balls lay between 49and 51 (inclusive)—lunits distant 
* 1 from 50, the most probable number For forty out 
of the hundred groups the number of white balls ley 
between the limits 50 +2 And soon. Theobservations 
are exhibited and compared with theory in the annexed 
table — 





Number of batches in which the number of white e 
balls 1s between certain limits 
Limits 
Observed | Calgulated 
25 24 cor 
40 38 zz 
5o 52 = 3 
7o 73 +5 
85 87 i 
95 96 cio 








The multiphcation of,correspondences like this, the 
concatenation of evidence m favour of the law of error 
which the author has put together in his fifth chapter, 
1s very cogent 

Another sort of verification to which the law of eror 1s 
submitted 1s to compare it with the explicit binomial to 
which the exponential Jaw is an approximation This 
approximation is closer than may be supposed For 
example, if a hundred balls be taken at random, each 
ball being as hkely to be black as white, the probability 
of obtaining exactly 50 balls, as evaluated by the 
binomial theorem, 1s 080, as approximately determined by 
the exponential law of error is also o80 The proba- 
bility of obtaming either 49, 50, or 51 1s, according to the 
exact calculation, 236, according to the approximative 
formula, also 236 And so on 

Among other contributions to the calculus which Prof 
Westergaard has either adduced from authors rarely 
read, or himself deduced, may be noticed his elegant 
treatment of the casg where the probabilities of two 
alternative events (say, drawing white gr black balls) 
are not equal (p 70) Suppose that the probability, say 
p, of one event 1s very small, then he formula for the 
deviation of the number of white balls actually drawn 
from the number most likely to be drawn, viz z, admits 
of simplification The “mean error” (—modulus— 2) 
is in general * (Mab (1-2), ın the particular case it 
becomes approximately Az? A Turther simplificatioame 
may be explained byegn example Suppose that we know 
the number of deafhs, say 9oo, per unit of time an a cer- 
taxi population Then, without knowing the numbfr of 
the gopdtatiorf, or without taking the trouble ef 
to ıt and calculating thé! death-rat8, we ma 
approximately the ffuctuaton to whic 


deaths is lable *For-the measure, of that ffücttation. « 


the * mean error,” 1s Approximately; np, n being the 
number dt populapon, a large “umber, ‘and 5 the death- 
e e 
rate, a small fractione Now 1s 908 ang a@cordinfly 30 
1s thé mean erro® that *s, afsuming that the urn in which 
thetlegs ef Fate are shaken;-" ommum Jge@atur urna 
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serius ocius Sors exitura ”—ıs constituted as simply as the 
urn in which ye have supposed black aud white balls to 
be shaken up * This is a question in Applied Prolsabili- 
ties to which we are just coming 


Prof Westergaard’s applications of the calculus tog 


stajistics are even more striking than his developments 
of the pure theory of probabilities The Jaw of error may 
be applied to concrete phenomena in two cases where 
the fluctuation of averages follows the analogy of the 
simpler games of chance—as we just now assumed with 
regard to degths—and where this condition ıs not fulfilled 
Prof Westergaard's contributions belong chiefly to the 
first class He has consideiably added to the instances 
discovered by Prof Lexi% in which a set of 
ratios—such as the proportion between the  mor- 
tality of male and female infants in different years—are 
grouped according to the same law of dispersion as the 
percentages of white balls in a set of batches diawn at 
random from an urn containing black and white balls 
mixed up in a certain proportion The uses of this dis- 
covery are twofold—negative and positive, In the first 
place, we may be deterred from a search after causes 
which ıs hopeless In the typfcal instance of the urn 
and balls it would be vain to trace the reason why any 
particular ball, or set of balls, extracted should be white 
(or black) bid cannot hope to analyse the “ fleeting 
mass of causes "—as Mill calls Chance—upon which the 
event depends We may have been able to break up 
our batches of balls into two classes, say rough and 
smooth, such that the rough balls are extracted from an 
urn containing mostly white, while the smooth balls 
are more frequently black But when this process of 
^ depouillement" has been carried as far as possible, 
when we have reached the ideal type of a single urn and 
constant proportions, then the investigation of causes 
halts Then it 1s only crazy gamblers who hope to dıs- 
cover a principle underlying the “runs” of black and 
white balls We have reached the bounds of the territory 
of science, beyond there 1s only the sea of chance 
Prof Westergaard has not only indicated this limit, but 
also pushed many of his investigations up to it 

These considerations do not preclude us from applying 
the theory of error to detect delicate distinctions such 
as the difference between a loaded and a perfect die, 
which m4ke themselves felt in the averages of great 
numbers of observations In fact, it is by the mathe- 
matifal method that we can best determine whether a 
diffgrence between two averages 1s significant of a real 
constant difference, @r only apparent and accidental 


Prof Lexis, and Dr Duesing after him had apphed this 


method to the investigation of the céfiditions under which 
the egcess of male over female births 1s greater or smaller 

Prof Westergaard shows that fhe methods 
% many gther subjects, among which éhe 
erent age-periods pomes to be most 


useful, We cotild*wisheindeeds for more copious evidence 


"in favoer of the premise that thé mortality ofa popula- 


tion at a® certaine age- -periode (sa? of clergymen, or inn- 
keepgs between the ages 35-44 See Grindzuge, 
p 82, wth contexé, * and Se, 52) ) 'üuctyates according 
to the analogy of games of chdhce* * 
Here th 
consideraedh be knowngo vary afte: the manner of balls 
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extracted from ân, urn, in order that the mathematical 
method may beapplicable? Certainly the apparatus of 
the law of error—probable and* improbable deviation— 
may be employed to ascertain whether the difference be 
tween the average heights of two greups of two man iS 
significant or fccidental , thoughgn this case the modulus 
(or mean error) does not follow the analogy of the simpler 
games of chancé Might we not similarly compare the 
general mortality of two sections of population; although 
the dispeision of such death-rates ajout their average r5 
much greater than it should be on the hypothesis of pure 
sortition The advantage, indeed, which wé have above 
distinguished as negative, woufd no longer exist tn this 
case But might not the positive advantage still be 
enjoyed in some degree? Prof Westergaard, so far as 
we have observed, 1s silent on this topic 

We have left ourselves too little space for noticing Prof. 
Westergaard's other contributions to applied Probabilities 
His treatment of Insurance, together with the adjacent 
theory of Life-Tables, involving the arts of Interpola- 


tion, may dispute with Cournot's classical chapteis the 
honour of forming the best introduction to the subject for 
the general reader—the reader prepared by a,general 
1 
| 


mathematical, as distinguished from a special actuarial 
traimng Nor must ve pass over the chapter in which 
the author surveys “economic” (exclusive of Vital) 
statistics He has here occasion to employ largely 
the important principle of inference from samples 
For instange, in order to discover the amount of 
wood in a country, we should first select one or more 
sample surfaces (Prode-flachen), and a sufficient num- 
ber of sample trees thereat, and then measure the 
quantity of wood on those trees “From the figures 
so found cénclusions can be drawn as to the whole 
sample surface, and from those to the total quantity 
of wood inthe country” So 1n order to determine the 
quantity of milk, we myst proceed by way of Prode- 
Ruhe The method of samples is no doubt a potent 
instrument when wielded by a trained hand lke Prof 
Westergaard’s We may perhaps extend to economics 
generally what he suggestsewith reference to its statistical 
side that a given effort and expense may be better laid 
out in obtaining a detailed knowledge of a few parts with 
a general view ef the whole, rather than a more uniformly 
distributed information ə . 

The lagt part of the work 1s devoted to a history of 
statistics , not a chronicle, but such a history as a great 
tacticmn would write of pastewars The criticism of 
Quetelet's metgods ıs par&cularly insteuctive In con- 
néction with Quetelet &ve may note—without assenting to 
—one of the Professora objections to the principle of the 
" Mea san" It is in effect the same objection as 
Courfft raised that the ejverage of one limb derived, 
from* mea$uring several specimens might not fit the 
average Similarly found as the type of another hmb The 
modal mae constructed by putting together these averages 
of parfs might prove to bea monster e 

Ingconclusion we venture to express the hope that ths 
important? treatise may be translated into English, in 
order thay the insular student may not Shave to encounter 
the difficultie€ of German and Probabilities at once We 


tiorf arises e must the pherlomerfon eh e | | enight advise tHe translafor to follow the excellent English 


l custom of" prefixing descriptive headings “to all the 


e 
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tables, As they stånd, a close attention to the context 1s 
sometimes required ın order to be quyte certain of the 
principle im which figures referred to as “calculated” 
ave been obtained We refer chiefly to the fourth 
chapter here occur also, in the second chapter, some 
terme vital to theemeaning, which may require to be 
mterpreted for the benefit of the English reader, eg 
Zahlenlotto, Klassentotterte, Kontis relating to the Sar- 


kank “Bikuben” ineKopenhagen 
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THEORETICAL PHYSICS IN ITALY 


Trattato dt Fssyco- Chase secondo la Teoria. Dinamica 
Opera Postuma di Enrico dal Pogo di Mombello 
(Milano, 1892) ó 

HIS 1s an elementary treatise from the hand of the 
late Prof Mombello, of the Free University of 

Perugia Inthe general nature of its contents 1t might 

be compared to Prof Ostwald's AZegemezne Chemie It 

1s, however, much smaller, and 1s indeed less of a sys- 
tematic&reatise than a condensed statement of the many 
principles and laws on which physics and chemistry are 
bult Jhe English terms physics and chemistry have, 
under the influence of our examination systems, become 
so stereotyped in meaning that neither term could fitly 
describe the character of this Trattato dz Fzsico-Chamica 

The time-honoured division of subjects would ill fit into 

its plan Dynamics, properties of matter, heat, light, 

sound, electricity, and magnetism are certainly all treated 
in their more theoretical aspects, but there are also 
aitroduced the laws of chemical combination and the 
atomic theory, which give the book a character possessed 
by none of our English treatises on physics A brief 
sketch of its character may not then be wholly valueless 

The treatise 1s divided into five parts, under the head- 
ings Denamtca, Aztone Moleculare, Elettrologia, Luce e 

Colore, Filosofía Scwntzfica E 
The first part contains much that we understand as 

Dynamif$s, but it contains a good deal more In chapter 

I (Moto ed Energza) physicsis described as the science of 

motion The universal law f nature is the law of 
causality, after a brief discussion of which we are intro- 
duced to four general principles—namely, the law of the 
conservation of mass, the law of the equality of action 
and reaction, the reakilinear agtion of force, and the com- 
position of motions Then follow two GezeraA,PAysial 
Laws, the conservation of energy and the trans- 
formation of energy (la correlazione ed eguivelenza 
de: t£)  Theweafter are entroduced somewhat less 
general formule, which are disffnguished as Defintte 

Physical Laws and Definite Chgsncal Laws Of the 

former, two examples are given—namely, ascal’s 
.Law ” concerning the trapsmisgion of pressure in a utd, 
and “ Dalton's Law” that there is no physfcal a&tion 
between the particles of gases, which are not clfemicalty 
combinable Than of the definite chemical laws fouy ase 
particularised, laeing distinguished by tHe nants of 

Lavoisier, Proust, Avogadro, and Cannuzzaro, the last being 

a modified statement ofDulong and Petit's mw of the 

specific heats of te elements The rest of the ghapter 1s 

devoted to a discussion of inertia,eof Neton’s laws of 
motion with special reference to the secon interpretatione 
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ef the third law, of kinetic (attuale) and potential energies 
of action at a distance, and of the conception of stress 
(confietto) between particles Chapter II (Compostzzone 
det Motz) 1s purely kmematical In chapte? III (Velocità 
moleculare) the physical molecule 1s led upon the stage 
eCohesion, viscosity, rigidity, porosity, volatility, critical 
points, crystalline form, and gravitation—in a word, the 
essentially molecular and dynamzc qualities of bodies— 
are touched upon, and the whole finishes with an ele- 
mentary treatment of the kinetic theory of gases, includ- 
ing an account of Crookes’s experiments on radiant matter 
It ıs satisfactory to notice that Prof Mombellp, like Prof 
Ostwald, has the boldness to speak simply of Boyle’s Law 
untainted by the Marriotte blend — This, of course, is 
merely historic justice e On. the other hand, surely 
Herapath deserves mention as one of those who aided in 
the development of the kinetic theory of gases. 

This early introduction of the kinetic theory has no 
doubt its merits, but a more logical course would have 
been to give in the first place some notion of the real 
meaning of temperature This 1s touched upon in the 
immediately succeeding chapter, 7zorze termo-dinamuca, 
which forms Chapter I of Part II The treatment here 
1s certainly peculiar — 1Óvo theorems (enumczatz), we are 
told, are to be taken for the study of heat The first em- 
braces Carnot’s doctrine of the logical necessity for a 
complete cycle, and his great principle of the reversibility 
test Lord Kelvin’s definition of temperature is brought 
in as a kind of corollary and dismissed in a few sentences 
We hear no more of Carnot * The second exunczato 18 
concerned wit the fact that in the universe an immense 
indefinite quantity of heat 1s being generated constantly 
during the formation of the stars” Then follows a brief 
sketch of some of the conclusions of spectroscopy, lead- 
ing upto a broad discussion, in terms of the molecular 
theory, of the meaning of temperature, and of radiant 
energy 1n its four-fold aspect—thermal, luminous, chemi- 
cal, and phosphorescent After this thermodynamics, in 
the usual significance of the term, is presented under 
the guise of two propositions ascribed to Hirn These 
propositions are, to all practical intents and purposes, 
simply the two laws of thermodynamics But we search 
in vain for any reference to Joule, while Rankine and 
Clausius are merely mentioned as havfng proposed a 
demonstration of Hirn's second punciple! Now Hirn 
deserves all credit for his experimental corroberation of 
the truth that only a fraction of the heat which leaves the 
boifer ıs transformed into useful work, but to magnify 
his labours in the way indicated ıs surely an inversion of 
history Moreover there 1s no hingas to the relation be- 
tween Carnot’s reversible engine and the second principle“ 


and the absolute zef» of temperature is de&ned only in * © 


terms of the gaseous laws Of entropy and the’ digsipa- 
tien of energy we find po trace 

The fücceeting chapters of Part II eard” 
such subjects as thg atomic theory (che 
various aspects of capillamty, diffiisionffósmoge, Yc 


brief account 15 alfo given of electrozchermaistry, agthough *. , 


electrical phenomena fh general are not, discfssed till 
later ‘he seven, chapters of- Pay nt; In which, glec- 
tricity and ee ER are«freated, “form Ed highly con- 
denged and in@ructive c&mpendium of fact agd theory, 


ghe myo not afways, perhaps, very Gtearlgat@ingyished | 
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Chapter V 1s eoncerned with “ The Induction Balance 
of Hughes", and here, for the first and last time, we 
encounter thé name of Joule, who appears as the dis- 
covérer of the elongation of iron in a magnetic field 
This 15, of course, thoroughly accurate, but why, w 
naturally ask, 1s there no menuon of Joules Law of the 
heating accompanying conduction of electricity’? The 
whole question of resistance 1s, indeed, barely touched 
It 1s difficult to imagine by what process of reasoning 
such an important subject 1s omitted in a book which 
positively lyistles with Jaws and principles named after 
their discoverers 

This method of cataloguing physical laws—for it 1s 
httle else at times—has its advantages, especially from 
an examinee's point of view Itis doubtful, however, 1f 
it can be carried ou: consistently Prof Mombello cer- 
tainly has not done so, although in the majority of cases 
he seems to be historically sound One objection to the 
method is that, as ıt ıs impossible to group physical 
pimciples, hke geometrical propositions, m a logical 
series, and as physical principles belong to different 
axiomatic, experimental, or hypothetical grades, there is 
a strong tendency, in a compenthum of the kind we are 
reviewing, to present these principles in a false perspec- 
tive There is no doubt, however, that Prof Mombello 
has placed in the hands of the countrymen of Galilei 
an instructive and suggestive treatise bearing on the 
varied phenomena of molecular physics There is edi- 
torial carelessness in the spelling of foreign names, and 
serious faults of omission of the charagter discussed 
above But the teaching is in general sound, and Part V 
fitly closes with an account of Maxwell's electromagnetic 
theory of hght, and a discussion of the character of the 
ether CGK 





THE MICROSCOPE IN THE CLASS-ROOM 
AND LABORATORY 


e. 

The Microscope and Histology for the use of Laboratory 
Students ın the Anatomical Degartment of the Cornell 
University By Simson Henry Gage Third edition 
Parti (Ithaca, New York, 1891) 


ds esa practical handbook by a thoroughly practical 
«-  histologist It 1s an expansion of an earlier and 
more concise treatise, written not for the amateur an@the 
dilettanti, but for the laboratory student 
The recognition of ghe need of such a handbook 1s in 
self an evidence of the practical character of its author, 
and of his knowledge of the wants of the serious student 
To foll8w intelligently the best and most suggestive 
tological teaching requires more than a passing,or 
nawledge of the use of the mftrosc$pe , and 
be really acquired by those who havé at 
least gn glemeMMary knowledge gf the" principles upon 
which $his now real]y complex instrurffent is constructed 
Tt has become an instrument of precision, and precise 
mejhods must be adopted in its use ghis doesfhot mean 
that it ig mote diffi ti: to usg than at was in the early 
years of gne last quarter of a c@ntuty , bÉ ıt only implies 
that the pBples tipon which it 19 to Be successfell 
employed should be thoroughly understood and vetuit 
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Thus the apechromatic $ystem of lens construction is 
an immeasurablegain, an improvement so great that its 
amount cannot be exaggerated, and*these lenses are, fany- 
thing, rather easier to use than those of the older achroma- 
tic construction , but sf the principles of their eonstruotion, 
and consequently the principles involved in. the enfploy- 
ment of them, be not understoof and carefully practisec, 
they yield results entirely unsatisfactory 
Again—and this 15 a point not referred to by,Prof Gage 
—those who may be provided with a good battery of achro- 
matic lenses, and do not desue to fade the cost of changing 
these for a series of apochromatics, may «ome wonder- 
fully near the best results of, the finest apochromatic 
objectives by the use of real monochromatic light To 
obtain this with complete certainty, using any mono- 
Fenrome of the spectrum we may desire, with good lamp- 
light, 1s now not only possible, but easily within the reach 
of all, and in such a manner as to lend itself to employ- 
ment with the condenser and any magnifying power it 
may be needful to apply , and by this means not only is a 
good achromatic lens, as 1t were, elevated optically into 
an “apochromatic,” but its numerical aperture 1s Increased 
—the great desideratum, all else being equal, of good 
optical performance = 
These are indications enough to emphasize the import- 
ance to the medical student generally, and to the histo- 
logical student ın particular, of a book that will briefly 
and accurately give him a knowledge of the principles 
involved in the construction and employment of the 
microscopé upon his intelligent use of which so much 
depends, but to which, as a rule, so httle time 1s devoted, 
and therefore so little knowledge is poesessed 
We do not for a moment suppose that a treatise like 
this, however well conceived and carned out, can give 
efficient, to say nothing of exhaustive, knowledge of 
optical theo1y, principles, and the laws and conditions of 
construction so as to enable a student to become in this 
sense a master of microscopic manipulation and inter- 
pretation , but ıt will go far to enable him to gp through 
his work as a student with an intelligence and insight 
otherwise unapproached®, and what is still more 1mport- 
ant, it will give him the opportunity of acquiring ability 
to see m the prepaiations he is instructed to make, or 
which he ıs required to study, or which he makes of his 
own initiative, that which he 1s zof duected to look for, 
and which may open up for him and his science new and 
importaht paths But this cannot be done if the student 
is noj, na strictly scientific sense, using his instrument, 
and ıs therefore approximately certain of the propriety of 
the interpretafton of gvhat he has been*able to make out 
in kis prepafation 
Profe Sage has adofted a system of illustrations (which 
we k might have been of a mote refined artistic 
chafacter,ewith much a@vantdge) which are concisely 
and in,the main acc@rately explained, and are m- 
tgnded to cover the entire subject, definitions, descrip- 
tionSsand te&tual illustrations are atided, which, taken 
together give a completeness to the tfeatise, that tho- 
roughly Qt ıt for itstntended purpose In many points 
it 1s a9 a matter of necessity, from its very nature, 
inefficieftt Jt can only indicate, “and not exhaustively 
explain, many nost important points But to the intelh- 


| gent studert alive to his subject, these are but spurs to 
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further readgng , and the larger treatises, giving full ex- OUR BOOK SHELF, 7 
planations of the matter jn hand, will notebe long unread | 4, Elementary Text-book of Magnetism ang Electricity, 
In short thas treatise lays the foundation for a thorough By *R. Wallace Stewart Univ Corr “Coll Tutorial 
mice oscopieal training, entirely adapted to the wants of Senes (London W B Chveand Co, 1892) . 
medfcalstudents ° » @N this work Mr Wallace Stewart presents us with 
It 1s printed only on ene side of the page throughout, | another of his excellenttext-books on elementary science 
so that the blank page1s open for notes, and by using the | Just as his treatment ofthe subject was concise and cltar 
opportuniges preseftted with wisdom, the book may E me pee on vee en n e nes E 
ame lines, and has pla. e student, especially 
et m the Reet an industrious student, a doubled one who 1s preparing for the matriculation examination of 
the London University, a course in magnetism and elec- 
We may ngte that there are some points that even with | tricity which will give him a thorough knowjedge of the 
the restricted object of the book we think might have re- | subject and a sound basis on which to make further study 
ceived fuller, or even more accurate treatment A fuller us AME m PEE hen Kope to form a 
treat t b valuable addition to the text, while the numerous ex- 
pn A our quid bave peen en " * z 4 (ud amples at the end of each chapter, if thoroughly worked 
ob'que Agnt, which 1s very ughty touched, DUP| out. should give a student a good insight into the art of 
which 1s none the less, to the partially instructed, whether | solving problems 
medical student or ordinary amateur, one of the most 
prolific and frequent sources of erroneous Judgment and | E&Y to Ar:ihmeic Jor Beginners By J and E J. 
Brooksmith (London. Macmillan and Co, 1892) 
entire misinterpretation , and we believe that no treatise THIS k ll be wel d bv all th 
on microscopic work, whatever its object, can be tho- HIS. KEY Whi Dewe comea'oy a ttaose who are employing 
hly eff h d ful Mr Brooksmith’s excellent arithmetic It has been pre- 
roughly eficient without giving it grave and careful con- | pared especially for the use of teachers, who will find it 
sideration a valuable aid 1n their work, but no doubt it will be largely 
On tfe other hand it would have given greater value | demanded by those wlfo are studying this subject for 
from the point of accuracy if the details given for the themselves, for much may be learnt by a judicious use of 
* Centring and arrangement of the Illuminator,” by which Suis ecu aes welded ped 
2 
i meant e pup ae had D eis ipid and many difficulties tHat usually arise have here received 
ater perio n the use—the right use—of the condenser | careful attention 
much of the best English work of the past quarter of a g 
century has been spent Happily German rficroscopists 
and opticians have during the past seven or eight years LETTERS TO THE EDITOR 
begun to perceive the value, nay, indispensable import- | [The Editor does not hold himself responsible for opinions ex- 
ance, of this apparatus, and the firm of Zeiss have ressed by his correspondents Nether can he undertake 
P 3 3 P y Já 
through Abbe, made successively chromatig and subse- to return, ar to correspond wiih the writers of, rejected 
S 
quently achromatic condensers of increasing value We manuieriptsintenged for 1s oy any ether part af NATURE 
trust they may be induced to follow English opticians and a a EINE Ceramic aes 
make apochromatic condensers, especially one adapted International, Geological, and other Records 
P , esp y p g 
in numerical aperture to then*latest optical triumph in | My friend Mr Minchin’s letter has opened a. question that J 
lenses, yz , that possessing a N A of 160 , the full value | have been ruminating fora very long time We occasionall 
v P S g y jong y 
of which as an apochromatic objective can never be seen | hear iae organization of science, but the ey pud vd "i 
presen egiecte or carried out 1n a spasmodic an IsJointe 
without m It 1s a pleasure aere that Prof Gage tells manner Let us take for example geology We have several 
us that “for a// powers, but especially for high powers,” | attempts at a catalogue,and review of its yearly literature, of 
the condenser ıs of “great advantage” We believe it which I give the following examples First comes the ‘‘ Geo- 
for the highest results, even with “low” powers, to be logical Record," a publication very well in 1% way, but making 
its appearance at irregular intervals, and often much behind time 
1ndispensable Butit will never be by the employment of | We have m Prof Blakes Annual the attempt of*a single 1n- 
“ a pin-hole diaphiagm *but over the end of the con- | dividual to cope with a mass of literature that ıt 1s impossible for 
denser" so that this aperture shall appear in t&e middle higa to red and reang of ER that no single era le 
or can be quabfied to deal justly wi very obvió 
ofthe field, that the best possibilities of the condenser will of this 1s careless reviewing, and general dissatisfaction of most 
be reached The student is plainly told that the optic | authors whoseepapeis are submitted to the abstracting process 
axis of the condÉnser and of "the microscepe should con- I hope Prof Blake will not take theqg words as a disparaging 
cide,” but the best way of securing this «oincidemce is | 2PPreciation of his attempt, which I think does him much croset 
d 7 7 as a single-handed wqrker, but it will not satisfy the geologists - 
certainly not state ingeneral Nextwahavethe ‘ Annuaire Géologlque Universel," 


The blemishes of the book are nevertheless Ne, itghas 
a decided purpose, and there 1s a large sphere (or its 
action We believe that another edition will* not long 
hence be called for in which its author will not find it 
difficult to emeifd and expand it in cergain® parts, and 
possibly still further to enlarge ıt, and we will add that 
“we think it may not only prove of value to the stedents 
in the Anatomical Depaftment of the Gornell “University, 
but also to others oh both sides tne Atlantic e 
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for which great credit 1s due to Drs Carey and’ Agincourt 


Here we have the geological literature of each country treatgg 1" 


separattiy, ffilowed by a subject literature lac! e 
cdinpiled by a specialist®in his ownebranch, angone who 1s 
able to form aejusteopinion of the work appreciate the 
salent ports of ite AKogethere the Srganiggtion of the 
** Annuaire ” 1s orPthe night lines, but I understand ig 1s not a 
financial success, and I dave very grate doubts if gt will con- 
tinue, gecause the supporterstof one pubbwagon cannot be the 
supporters of several The motto ‘“sL’union fait la forges’ 18 as 
true 1n this cage as ns any otker Thef again here is" not that 
official characi@r about it that there would be with Mternational 
Societies, &c, 
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vulcanology I can give some of my experiences In the first 
place ıt means S,very big slice of time to read (for without this 
the thing had better be left alone) and review the annual Titera 
ture of such Subjects , for this there 1s no recompense whatever, 
but as I shall show actual money out of pocket [t 1s 1mpos- 
sible for the reviewer, unless residing 1n such towas as London, 
Pass, or Berlin, to see all the literature of his subject He, 
therefore, has to send out circulars, the expenses and postage of 
which, without counting labour of addressing, I found to come 
to about 27 annually A considerable proportion of these cir- 
culars are not even answered by those who have published papers 
on the subject during the year, and Iam sorry to say that in one or 
two cases I gave had a reply insinuating that I had been 
“t cadowng” for a copy of the author's paper orbook After the 
review 1s published come protests from authors (not many in 
my case, fortunately,) whom, out of common courtesy, time and 
money must be spent in answering? Finally, with every care 
such a work ıs far from complete I would, therefore, hazard 
thé following propositions —A preliminary committee to be 
formed as soon as possible to study the question of international 
records of scientific literature That such committee should 
determine the language of such records, the methods of organ- 
ization of each separate subject committee, the means and re- 
sources of such, and invite the co-operation of other nations 

To my mind each record committee—say, for example, that 
of geology—should invite the specialists who are willing to 
collaborate to do so, should examine their manuscripts before 
going to print, keep a list of all ka8wn workers in that par- 
ticular branch, and find as many subscribers to the work as 
possible The central committee should nominate the subject 
committees, treat with governments, societies, and universities 
for support, and keep a loose card catalogue of all scientific 
investigators in the world, to whom should be posted annually a 
circular requesting the dispatch of therr publications, if possible 
with a short abstract by themselves, to the reviewer of thew 
special subject, the names and addresses of whom should be 
appended tothe circular In this way reduplicatign of reviewers 
circulars would not take place , and if a botanist wrote a paper 
on an earthquake, for example, he would be reached by the ap- 
plication from the vulcanologist as well as by the botanist 
Finally, should profits accrue in the future, I would suggest that 
they be equally divided annually amongst tne reviewers I 
really hope that the subject will be taken by the horns before we 
reach—and we are near—a great scientific literary deadlock 

Harrogate, August 30 H J Jounsron-Lavis 


A Suggestion for the Indexing of Zoological 


Literature 


IT 1s obvious that the numerous records of all sorts which com- 
prise the zoological hterature of each year are only of use so far 
as we have access to and knowledge Of them, and that their 
existence 1s actually a very serious encumbrance to those workers 
who are unable to make use of them 

It ıs selfeevident thatgooner or later, 1f zoology 1s to be pre- 
served fromechaos, every fact of any importance will have to be 
indexed for reference Otherwise, nearly the whole lives of 
zoologisis will come to be spent in libraries, until the thing gets 
sò intdferable that some one suggests that we burn all the books, 
and start afresh from nature ` 

Of course, a great deal of indexing has been done, and ıs 
bangdone The “Index Gen et Spec Anim "1s well on the way, 
and the ** Zoological Record” and other works of a like nature 
appear annual] But these are mainlf"rgcords of names of 
species and* genera described as new, and the ‘‘ Zoological Re- 


eee, Ord," idmirable and invaluable as it 1s, 1s not always complete, 
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e ggctions (notably the las® on molbusca) entirely 
ch ufdexing 1s continuglly being done in momo- 
graphs, such he Bnt Mus Catalogues, and the value of 
this work cap hasdW be oyer-estimeted, but here again it mostly 
selates tb sfeczes as such Then there is the Royal Society's 


* * Catalogfte of SciéntificPapers,” which 15 good so far as 1t goes, 


and the stil? more pegfect Engelmann and Taschenberg, | Putting 
aside, for the present, the qifestion of indexing past fecords, 
woulfif not bá great dvantagegf fwe culd begin now, and 
index everfthing as it appears? — osibly this cid be done,on 
the followme plan — » 

Let a soci ee forniad, called, say, the Zoologicfi Iedck 
congiating of all writers on zoologyal subjects who, 
will join * 
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NO.*1193, VOL. 46] . 
ot o9 : 


[Sept&Nser 8,41892 


—o——— 





The members Gt*the society to be provided With uniform 
record slips at cd price, on which tbey*will undertake to record 
everytheng m their wnitings that they believe to be aportant or 
new These records might be under various heagls, e g , ehe 
** semi-melanoid variety ” of the leopard,edescribed to the &oo- 
logical Society on November 20, 1883, might be indexed under 
Felis pardus, under Melanism, and finder Cage Colony 

These slips to be,sent to the secretary of the society, who would 
arrange them in alphabetical order, 1n ca®inets provided for the 
purpose The slips, under each special heading (e £, Species, 
Higher Groups, Variation, Distribution, &c ) would form con- 
tinuous series The slips of each year nfight be kept separate 
for six months, and then merged in the general index 

The members would be required to pay a subscription sufficient 
to cover the expenses of the above ,e but ıt would probably be 
possible to obtain assistance from some of the scientific societies, 
and the most suitabl@ place for the index to be kept 1s doubtless 
éhe Natural History Museum If this were accomplished, it 
would still be desirable to raise further funds, 1n order to increase 
the utility of the index in the following ways — 

(1) By obtaining an assistant secretary, whose duty it would 
be to copy out records from the index for workers residing in 
the country or abroad, at a certain smallcharge. The applicant 
might ask, eg , for Limax, or Jamaica, or Albinism, and would 
pay according to the number of records ‘ 

(2) By publications Possibly some arrangement might be 
made with the Zoological Record Committee, and special publi- 
cations containing the records relating to matters ghen of 
interest might appear as often as posstble 

Volunteer work in indexing earher works would be accept- 
able Thus, some admirer of Darwin might be willing to index 
the works of that avthor But in such cases a careful list 
should be kept of the books indexed, and every index should be 
complete Presumably no one will dispute the utility of an 
1ndex as proposed, but some may doubt the possibility of getting 
sufficient co-eperation If the idea of such an dex became 
familhar to writers, it can hardly be doubted that each would 
desire to place his writings on record along With the rest Ifa 
man's writings are not worth this trouble, ehey are surely not 
worth printing, unless, of course, they are of such a nature 
(eg, educational works) as not to require indexing in this 
manner . T D A COoCKERELL 

Institute of Jamaica, Kingston, Jamaica, August 15 





Rain with aeHigh Barometer, 


In Nature of September I in your note on the Annual 
Report on the Royal Botanic Gardens, Trinidad, you efhphasize 
the fact that at Trinidad xt always rains with a high barometer 

This 15 a not uncommon pfignomenon in other parts of the 
world Last year I made a series of meteorological observa- 
tions m Mashonaland, and more especially while stopping 
during June and July at Zimbabwe, and I there found that a 
high barometer was invariably accompanied by rain, and the 
higher the barometer the more certam and heavy was the rain 
The atmosphere was driest wheh the barofheter was lowestp and 
then the djfference of the reading of the dry and wet bulb 
thermometers sometimes exceeded 20° F : 

This state of climate in Mashonaland is I think mainly due to 
the configuration of the country, which ıs such that moisture can 
only be carried there by southerty and south A&sterly winds, and 
the}—as winds blowing @owards the equator generally do— 
increase the atnfospheric pressure 

It will pe, interésting to “know if some such explanation will 
not gccoyst for the condition of things in Trinidad, and if any 
of your, eaders can tell of a similar stgte of climate elsewhere 

Pia RosER1 M W Swan 

ig, Walger Crescent, Glasfow, September 3 
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The Perseids id 


Wim reference to thee note, August 18th, that no news of" 
the Perseids iad then come to hand, I fancy the shower must 
have been fairly bright this year One of ofr scholars, C E. 
Elcock, whfle cressmg from Belfast on the gth, saw some bright 
meteors in ten mingtes between 9 and 9 30, one lasting some 
tne Afterwards only occasional ones occurred " 

J EDMUND CLARK 

Boothare, York, August 29 , t 
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Variable Star T Cassiopeiz? 


From long-fontinued observations of the ahpve star, irregu- 
lafities in the ascending "light curve may be expected about 
October or Nevember next. I shall be happy to supply a dia- 
gramppf the figld to any one interested in, the question, 

. . CUTHBERT E. PEEK. 

Rousdon Observatory, Lyme, September 5. e 

. 





. 
THE OPPOSITION OF MARS. 


"ERE Times of Sa@urday contains a most important 
telegram, giving the results of Prof. Pickering’s 
observations in Peru during the present opposition of 
Mars, which is one of tlee most favourable which has 
occurred during the last half of the present century. The 
work done at Arequipa in one respec contradicts, and 
in others goes far beyond, the results recently announced 
from the Lick Observatory. There can be no doubt that 
a considerable advance has been made by this year's 
results ; many prior observations which have been consi- 
dered doubtful have been confirmed, and an additional 
interest lent to the observation of the planet. 

The time, therefore, seems opportune for considering 
several duestions connected with Mars, and it will be 
convenient to begin with the conditions of this year's 
observatjons, especially since the least astronomical 
among us has certainly noted with surprise the bright 
red star which now nightly rises low down in the south- 
east. Nor will he or she be less inclined to regard it 
when it is recognized as the planet about which during 
the last month so much has been written of human rather 
than of astronomical interest. If everything that one 
sees in print be true, the inhabitants of Mars arg signalling 


' to us, and it only remains for us to choose our manner 


of,reply. Of course from signals the imagination of the 
ready writer has assed at once to words, and having 
got so far, each planet is about to become acquainted 
with the history and present conditionings of the other 
by means of a language understanded of ouf neighbours 
as well as ourselves. 

But first as to the cause of its excessive brilliancy 
during the last month or so, for this doubtless has had 
something to do with the presemt general interest taken 
in the planet. Mars was as bright in 1877, but on that 
occasion hothing like the present amount of interest was 
taken in its movements and possible structure. For this 
there are two obvious causes—phe the increasing interest 
taken by people in science generally ; the other, popular 
glosses on several recent discoveries made regarding 
Mars itself. 

The popular idea that the changes which have been 
recenty observed onethe plang are changes due to the 
work of its inhabitants—an idea based upon a mistrans- 
lation of a word—has, of course, generated the other one 
—namely, that vast operations have been undertaken for 
signalling purposes ; and ffom this idea the step tô Mr. 
Galton’s or Mr. Haweis's method of signalling back is a 
small one. Small though it be,ehowever, the publft 
interest has thereby been greatly ephanceq, > 

One of the most serious suggestions in moders times 
regarding signalling to bodies outside the earth we owe 
to a German astronomer, whoeome while agg enrached 
the world with the idea that the,inhabitants of the Moon 
might possibly be communicated with by establiShing oh 
the vast plains of Siberia geometrical figures, sug) as 
circles, &c., built up of fire-signals, to wHfich signal, if 
seen, the Lunarians would reply by reproducing them. 

Then the popular mind was content to bridge the cHasm 


of 240,000 miles which separates us from,the mdgn. But | 


now Mars is the objective—Mars, which at itg nearest 
approach is 35,000,000 of miles remeved! ° 
...t Mars when in opposition may be vety much further 
away than that ; so far, indeed, that it is then observed 
T 7 . 
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to be 1-5th of its maximum brightness, and naturally with 
very reduced angular diameter. The *two preceding 
oppositions at which its brightness has beeg at all com- 
parab to its present one, took place in f860 and 1877, 
. 50 that we find the most favourable oppositions about 
sixteen years apart. The reason of this will easily be 
fathered from Fig. 1, which shows with sufficient accuracy 
the very elliptic orbit o$ Mars in relation to that of the 
earth. The lines joining the two orbits are those con- 
necting the two planets during some oppositions from 
1830 onwards to 1871. The outer planet, Mars, is re- 
presented nearly at the perihelion part of its orbit, that 
is the point at which it is nearest the sun (and therefore 
the earth, if we treat the earth’s orbit as a*circle), and 
the reason that the 1830 and 1862 observing conditions 
were so much better than those of 1869 and 1871 is at once 
clear. The opposition of 1877 and the present are not 
shown on the diagram, but they occurred at a time when 
Mars was not far from its perihelion. 
The diagram also allows us to see that at the peri- 
helion point of Mars' orbit the planet is very nearly at the 





Fic. x.— The orbits of the Earth and Mars. 
time of {the southern solstice, the N. pole being inclined 
away from the sun. Also that this must occur about foure 
months before the,southern solstice of the earth, the — a, 
direction of the axis of which is also shown. 

So that at an opposition which occurs in August, as — 
the present one doeg we observe what happens in thés = 
summe? solstice of the northern, and wint®? sonce of 


the southern, hemispheft oftheplahet. Inf, generally 
wehave:— ° è 4 
2 X z E PET 
Time of oppositio®. % hemisphere. S. hemisphere. . 
August .. Winter ... 9.. Summer . 
poe Spgng — atum 
'ebruary g- Summer .y == inter 
o Mri * 
May. e- Agtumn ...$... Spring. e 


| The perihelion péint *bf x Mene. 
| _nemicaly exfressed by its ,heliocertric pum e, and 
*the Tarent size of its disc (on whié is, apparere e * e» e 
e . 


orbit,is astro- 


*. 
9 ee Pors simultaneo 


-444 ° 


NAZURE 


6 
[SEPTEMBER & 1892 





. 
brightness depends) by its semi-diameter in seconds of 
arc. Presurnfjng that the longitude of the perihelion of 
Mars may be taken as about 334°, the following table 
will show how the great brilliancy of the planet in 1877 e 
and the present year was caused ; other less favourable 
oppositions are given for purposes of comparison :— 


Date Semi- Heliocentric 
of opposition. diameter, longitude of planet, 
1862, October 5 . 10:8 12 
1869, February 13 ... 8:2 145 
1873, April 27... ... 97 217 
1879, September 5... 147 343 
1881, De:ember 26 9'2 95 
1884, January gr... .. $3 132 
1888, April 10 sext ea 92 201 
1892, August 13 ... 14°7 312 
So much, then, for the distance conditions. At its 


nearest approach the planet is 35,000,000 miles removed 
—let us say 150 times more distant than the moon. 

We next come to the conditions of visibility. Mars is 
nearest to us (the degree of nearness depending upon its 
position in its. orbit) when “in opposition," as we have 
said—that is, when it is in the south at midnight, and 
opposite the sun, the sun then being, of course, due north 
below the horizon. It will then Appear to us “full,” as the 
moon is said to be full when she occupies an analogous 
position. Atthis moment, then, the earth is invisible to 
the inhabitants of Mars unless she happens to transit the 
sun’s disc. 

The earth appears to Mars precisely as Venus does to 
us, and if inhabitants there be on Mars, and they study 
astronomy, a transit of earth to them will be what a 
transit of Venus is to us. 

Further, as we see Venus as a half-m8on, and when | 
neirer to us as a fine large crescent, so the Martians, as 
the earth approaches them, will see her as a half-moon 
and then as a crescent, getting finer as the apparent 
diameter of the completed circle gets greater. 

Mars, to see us best, must occupy a point near its 
perihelion. These things may be gathered from Fig. 2, 
in which an opposition at Mars’ perihelion is shown, the 
orbits, but not the size of the bodies concerned, being to 
scale. Before the conjunction of the three bodies (in the 
line Mars, earth, sun) is approached, Mars will first have 
the earth as a half-moon at a; this will graduflly melt 
into a crescent till the moment of conjunction. After- 
wards the crescent will broaden, and its diameter will be 
reduced till thg point a’ is reached, when the earth will 
appear as a half-moon again. 

It is clear, therefqge, that the earth will be a morning 
and evening star to Mars at the time of their nearest 
approach, The earth’s crescent must not be too fine, or 
no oBServation will be possible on a dark background of 
sky. In other words, although we can observe Mars best 
when he is nearest, the privilege of seeing the earth 
when nearest to Margis denied to his inhabitants. 

e° We are now, then, in a position to discuss, so far as 
the mere cogditions of visibility age concerned, the two 
suggestiens as to earth-signalling to which I have already 


uL refereed. 







'5 proposal dependseupon the obgervatión 
ected beam of sunliggt sent through a hole in 


Ne pet 
hat ar 


a plate in 
a faint glipt as à 
* à square of on&tenth of an inch-in tie side.” He then 
adds: “he amount of fog and haze that a beam of light 
would traversesbetween us afd Mars when the peanet was 
hig above qur horpen could aot ex@eed that along a 
terrestrigl base o£ sen miles ;gconseduently the same pro- 
portion bgtween the size of miftor 4nd th@distance would 
still hold t It fellows that the flash fm meanyeneir- 


yafds, and whose aggregate 
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of the mirror was jusg distinctly visible as | 
distagce of ten mjles when the hole was | 





was, say, twenty°five yards, would be visib® in Mars if 
seen through a telescope suchas ‘hat at the Lick Obser- 
vatory. With funds and good will, there geems no in- 
superable difficulty ia flashing from a very gnuch larger 
surface than the above, and sendfng signals thet the 
inhabitants df Mars, if they have eyes, wits, and fairly 
good telescopes, would speculate on and wish to answer. 
One, two, three, might be slowly flashed over and over 
again from us to them, and possibly in some years, to 
allow time for speculation in Mars to bear practical fruit, 
one, two, three, might come ba@k in response. Dr. 
Whewell, if I recollect right, wrote a paper on the possi- 
bility of coming to an understanding witl? lunar inhabi- 
tants, if there were any. We would begin from the ' 
mathematical side. The practical difficulty is by no 
means insuperfble of enabling many independent 
observers (who need not be near together) to direct their 
flashes aright. If mirrors could be mounted without 
much cost as heliostats (and perhaps they can be) it 
would be easy enough to do this. My own method is not 
practicable, at least without considerable addition and 





Fic. 2.— The Conditions of Visibility of the Earth from Mars. 
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modifications, as it requifes the object to be visse to- 
wards which the flash is directed, but Mars is not visib'e 
to the naked eye at day." ! 

Me. Galton then uses sunlight and works in the day ; 
Mr. Haweis, on the other hand, suggests electricity and 
night-time :— e 

%I infer from the astronomers that a signal on our 
earth about ix mile& in size of the nature of a bright 
light cofild be seen by the inhabitants of Mars, who by 
all g€counts seem to be making the most systematic and 
herCulean® efforts to communicate with us by flashing 
wiangular signals of pfesumably electric light. Why 
Cannot we answer those signals by something which 
would reSemple the lighthouse intermftent signal? Here 
is the method. London every night pr€sents an area of 
at deast twelve mjes square brilliantly illuminated. 
That illuminating power might be enormously increased 
with oflly a few additional centres ef powerful electric 
light. But ewithou; any additional expense, a little co- 
operation on,the part of the gas companies wculd 


A o st ff atie ne : E 
usly, whose aggregate width was fíteem ° Suffice to alternate darkness and light at intervals of five 


e e 1 Times, August 6, 1892. t 
. » 
© o e 











e eo 
if a space ro miles in diameter could be lighted up, 
as brigiantly as by sunlight, on the dark hemisphere of : 
the Earth when Mars is above the horizon and at peri- 
helion, it could be seen from Mars by telescopes equal to 
eur own. . 

London, of course, isgnore than 10 miles in diameter, 
and we can imagine all thenavies of the world with their 
search lights to flash simultaneously towards the planet, 
or to light up the clouds in a space as large as London, 
but there then will remain the question of the intensity of 
jun the light. What do electricians say is possible in this 
. “signals would be visible to the Martians (if visible atall) | direction ? 7 e 
';. on the part of the earth lit up by the Sun. This does Whatever the answer to this question may be, it seems 
E ee urable .@ondition, or at all events the | that signalling on Mr. Haweis’ lines, light on dark, is a 
e o å more hopeful proceeding, than that suggested by Mr.. 
plan. secures a much stronger contrast. | Galton, and that on this system oür conditions for read- 
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dE mething like it could be carried out, we can | ing signals are far better than those on Mars, as our dark ^ 
magi inhabitants of Mars studying the delicate | hemisphere is much more exposed to our sister planet 
earth: cent (with telescopes as powerful or more | than is hers to us. i 
powerful than our own Aur entendiu); whether as a morn- 


ing star, and then seeing rhythmic flashes, It is time now that we turn to those recent observations 
the star included in the crescent of the | of our neighbour which. have given rise to the ideas 
: i we have been discussing—ideas based upon the suppo- ` 
sition that there is evidence which goes to show that 
the Martians aresignalling to us by digging “canals” 
1000 miles long and .200 miles wide, and then 
doubling them, and in addition lighting numerous signal 
| fires or flashing electric lights ! 
(nt to produce a valid signal? ^ > Here we approach a region of astronomical inquiry 
rth while, quite independently of the popular | which requires no enhancement of its interest by the 
dons of the present moment, to inquire into the | intrusion of popular delusions or imaginings, which, 
onditions of the problem, telescopes on Mars as | moreover, for the next few months as details come to 
urown being always assumed. s : hand, will have all eyes directed to it. 
rme@ with a powerful telescope, under the It is not. ngcessary to go further back than the year 
best seeing conditions, first among which is its location | 1830 to appreciate the importance of the later inquiries, 
“ata considerable dlevation, we may perhaps reckon upon | In 1830 Beer and Madler made an admirable series of cus 
ing a power of 1000, that is, the object is magnified a | drawings of the planet which enable d them to affirm the d 
eters; in other words, it is brought a | existence of fixed markings,and having fixed markings, not __ 
i : f the-mioon, under | a long series of observations was necessary to determine — 
y ht choose to study | the period of the planet's rotation on its axis. - cM 
üned if from London we were viewing In 1862 I (and many others) had no difficulty in recog- 
«shire with the naked eye. ES nizing the features on the planet which Beer and Madler 
The late Mr. Lassell, L believ®, claimed as the highest | had observed with smaller optical power thirty years 
achievement possible with his 4-foot telescope in the | before. The instrument employed was a 6-inch Cooke 
pure air $f Malta, that if the lunarians were shaking a | achromagic, which I still hold to be one of the finest 
carpet as large as Lincoln's ipn Fields he could see | telescopes ever made. It enabled me to add details 
whether it was. round or square. This then would be | to those before. noted, and the observations left no 
the we pius witra in the case of a body 240,000 miles | doubt on my mind thaf Mars had an atmosphere like our 
away. i “ee d E own; that its temperature did not vary many degrees 
"Now, if we take the nearest distance to Mars as | from our own; that there were land surfaces and water 
° surfaces ; clouds and very obvious €clóud driff; polar 
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ue. e . : Miles. snows which melted with marvellous rapiditf as. the 
00: magnifying pow E give N perihelion sun made its full strength felt. Furthegethat 
PE Aw a A eee studying away thechanges in the appearances observed, especially in» 
GO. 5. MIO. e dito EUM ; from the lighter or darker shading, depended upon clouds and 
idditto ditto 3 oo US the smoothnesf or roughness of the water surfaces, " 
Mio ditto, 38.000 | ë This latter conclusion 1 arrived $t from the fact thates 





PS : USED e. z the darkest markings, assuming them to be water surfaces, 
We can put this. differently. e To. the naked eye at | were more or less lgid-locked, and that charges in some 
the distance^of Mars 1" — 160 miles, Were Mars‘tooo | of these surfaces were always most obvious close to, the 
times nearer 1" would become ‘16 mile. Now thist | lagd. It was clear also that the rapid melting of the polar = - 
first. seems very hopeffl, fof the exterior satellite of | snow must be *iccompfhied by tremendoys imemdfiprs. e 

Mars has been seen in various telescopes. ^i e I*append, as an example of the Kind of werk done on 
We have already learned that the power employed | the planet with ehe small refractors generafly available 
t month at the Lick Observatory has no» beam $0 | thirty years ago, spme extfacts from a*m'emóir I«com- 
»much as 1000, but such that the planet has® been | municated to the Astronomical Society at fhat time! The è- 

_byought within a distance of 50,000 miles. Under these | large refractors employ€d added so far as T kifow very 

| conditions a line on Mars a quartet of a mile,long will | little. © A : 

subtend an angle gf 1", of two lines a quarter of a mile ** Although t complete *i ity of thé main Matur Sethe. 
_ apart should be separated and appear as doublee. plang has beenghas placeds'beyond all doubt, daify—nay, 
"The second satellite to which refetence has been made houriy-—changesgn the detail and in the pones of quf different 






















ds only some 10 miles in diameter. We are justifiedq) garts*@f th® planet, both light ans dar reti hese ohangesm |, 
“by” the vistbility of the satellite, then, in Saying that  ar&, I doubt not, cauged by the transit of clouds ovettke different 
1 e! * Pall Mali Gaszetge, August 18. e s i 1 Mem, Rf. S, ité, P. 1709. a EB Dude 
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features, The effect of a cloudless and perfectl sky, both | opposite one. It*appears to follow from my drawings, and I 
here and on*$Mars, appears to be that the dak tions of the think also from* those of Messrs Beer and Madler, although 

lanet become darkest and most distinctly visible ; tht coast- | they make no mention of the fact, that even at its mihimum the 
quee (if I may so call them) being at such times so hard and,| centre of the snow-zone was not absolutely coincifent with the 
sharp, that (as has been mentioned b Mr. Lassell) it is quie planet's pole, being sitifated in somewhge about ^ of agfbcen- 
impossible to represent the outlines faithfully ; and this e ed, tric longitude dusing Beer and Mädler’s start-point), and in a 
U it observed, is completely distinc@from the way in which the latitude probably only a very few elegrees from it. . . . . The 
features grow upon one. MM. Beer and Madler remark: | snow-zone was at times so bright that, like the crescent of the 
‘Generally some time elapsed before the undefined mass of | young moon, it ‘appeared to project beyond the planet's limb. 
spots seen upon first locking into the telescope resolved | This effect of irradiation was frequently visible ; en one occa- 
itself into recognizable parts.’ This observation will commend | sion the snow-spot was observed to shine like a nebulous star 
itself to all who have observed such a delicate object. when the reme itself was obscured ®y clouds, a phenomenon 

‘t The efiect of clouds, ‘on the contrary, will be, I think, to | noticed by Messrs. Beer and Miidler, recorded in their valuable 
make the dark portions less dark iu proportion to the density of d 
the clouds, and the “ight portions lighter in the same proportion. 
Jt can never make a light portion dark, If this be so, when we 
see a dark spot well defined, we tan be sure that no clouds are 
above it, and that we actually see the planet itself ; we cannot 
be sure, however (unless we are acquainted with the locality 
from previous observation), that dark spots do not underlie any 
of the lighter portions. Some instances of cloud-transit were 
suspected by Father Secchi in 1858. Several unmistakable 
instances occurred during my observations. . 

‘t But besides the cloud-masses, which, as we have seen, 
obliterate the dark portions either partly or wholly, giving rise 
to different contours and tones, and rendering the actual 
features of the planet undistinguishable, the dense atmosphere 
of Mars, with its fogs and mists, appears to go for very much. 
I mention this more especially to point out that—although 
its effect was evident in the southern hemisphere in mid-summer, 
upon the spots as they came on, and left the disc, as remarked 
by previous observers—it was much more evident in the northern 
hemisphere in mid-winter, blotting out, as before remarked, 
even on the central meridian, all features north of + 30° lati- 
tude, This would appear to furnish another proof of extreme 
seasons on Mars, in addition to that supplied by the rapid melt- 
ing and great extent of the polar snows, andgo point out the 
desirability of taking advantage of all oppositions which happen, : 
as did those last year and in 1830, in the full summer-time of | Fic. 5. Mars September 25, 1263, showing the darker shading of a land- 





the southern hemisphere, when the atmospheric conditions of locked water surface and its projection into the open water beyond. 
the planet may be considered the best ible. With regard 
to this last point, it may be remarked that the southern hemi- ° 





sphere is the one which we shall ever be able to study best, in 
consequence of the great distance of the planet from us at 
those oppositions which occur when the northern one is turned 
to us. 

“ With regard to the green and red tints so often noticed on 
Mars, my observations have led me to hold the same opinions 
as to their nature as those arrived at by Father Sęechi in his 
study of the planet in 1858. Nor do I think that it can any 
longer be doubted that—as he considered probablc—the green 
and red portions do actually represent seas and continents, and 
are not the effet of contrast. 

“The dark portions were noticed to be decidedly green in 
my insteument, both, by myself and others who observed Mars 
from time to time with me, the colour being especially marked 
in Beer and Midlers spot ? » (Drawings Nos. 7 and 8). In 
Spit 9f the over-correction of my object-glass, which sgould 

* hafe ‘reinforced’ the red tinge, it was never sufficiently deci- 
ded, I think, to suggest a contrast ; and, indeed, the green was e 
sometimes unmistakable when the red was ‘hot noticed, and 

ee when therefore there Was no contrast to mislead the eye. 

E * Another point of agreement between the two series of 
— is*not a little remarkable :ethe spots which were ob- 
served fb be of a most decidedly dark tint in 1830 were darkest UB 

- ~ las® year; and supporing the dark portions to be water, the 
o: 








$ : : Fic. 47 Mars September 23, 1862, showing bright appearance of snow ca; 
se which are «early, if, not qnite, land- aha the getails of one of the éhief coast lines. d 
. 


- dar spas are t 
K eir a osse on from the qgnsideration of the ggneral 


features of She planet, the snow-zone next demands our atten- | + — : 


on 5s Lagt year the soltice occurred on August 30, on work, Fragments sur les Corps Célestes. ‘The brightness, how- 
. the Ard Bf which month the snow-®negvas estimated to be $ &ve® seefhed go vary very considerably, awd at times, especially 
e of the%p agent*diangter ; by the 25th of the next month, Sep- | when the snow-zone was near its minimum, át was by no means 
tember,"this wasgeduced to about yr, and again to yy by Octo- the prominent object it generally is upon the planet's disc." , 
. 


ber r1, when it was at times scarcely discernible ; &fter which 2 , ^ à : 

it 'b&an apparently ® increase agftin. , © We,ówe it to the illustrious [talian astronomer 
‘t TPthe greaPetcentricity A ghe qrbit of@lars, and the fact | Schiaparelli that a world of wonders" undreamt of thirty 

that theesummer of the southern hemispher® occurs whén the | years ago nbw forms the chief subject of inquiry. His 

plang is Kw qperilfelion, isgdoubtless to b&'ascribed thisevegy | work was begtin at the opposition of 1877, which, as we 

rapid mgjtg of the southern ———— an observation con- "| have seen? was as favourable as the present one, and con- 
rmed by the much slighter variation in e dimensions of the | tinued, durifig that of 1879-80. He showed that those 

e* e 
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* parts of the planet which had'been regarded by myself 


and others as the land surfaces, instead 8f being wanting 
in, detail, as ne had seen, were reflly riddled by 
streaks, dhe hayes very long and very straight, but in 
case ing towards a water surface, and in many 
econne two» water surfaces. These streaks he 
called canali, which in Italian, as canalis in batin, means 
either a channel, a canfi or a pipe. Unfortunately, 
however, whenever it has been translated into English 
the word capal has bfen used, which of course with us 
suggests human labour. We have already seen what this 
has led to. e (nt 
As a result of this minute inquiry rendered possible by 
. his fine instrument (8} in. Merz) and perfect observing 
-weather, a complete map of the planet with these 
channels was made. Butthis was but the beginning of 
During the opposition of 1881-62 the work was 
continued, and now Schiaparelli, besides endorsing all 
the discoveries of 1880-81, found that in at least twenty 
cases the channels were doubled and consisted of two 
streaks 200 or 400 miles apart, instead of one. I append 
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. 

Not only was this wonderful change noted, but hgre 

and there bright spots (previously not by Green in 
1877, and recalling Dawes’ “snow isl seen in 
1865), ‘vere recorded, . 
. In the doahting of these water channels then, and in 
these snow-tipped hills, we have the origin of the “ canal 
dfgging” and “fire signals” of which we have lately 
heard so much. e 

It will thus be seen that the widespread notions of the 
signals from Mars rest only ona mistranslation and upon 
the popular imagination running riot among the startling 
revelations of modern observers, among whom in this 
special line of work Schiaparelli must be ackgowledged 
as facile princeps. 

The observations which engendered invention in one 
class of minds engendered doubts in others, but the work 
of Perrotin and Thollon zt Nice in 1886 with the 15- 








einch refractor has CORDIUM endorsed the main points 


advanced by Schiaparelli with regard to the existence of 
the channels or straits. Two or three references to 
their published papers will show clearly what their view 
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a copy of the sketch map he gave in his prelimina 
coriliRimication to the canlemy of the Lincei? re 
He distinctly stated that the doubling of these*chan- 
nels seemed to be connected with the time of the planet's 
; and to occur simultaneously over the superficie of 
the planet which ig supposed te represent jand. When 
the opposition took placein August, thet is in the full winter 
of the northern hemisphere, no trace of pe doublirtg 
was visible which is precisely wh& we should egpect 
if the doubling depended in any way upon inuns» 
dations caused by the malting ef the northern snows, 
the north pole being turned away from the sun.e The 
vernal equinox took place on December 18, 188f, and 
the opposition took, V rin in the same month, The 
) of 17 of these channels was observed ebe- 
tween January 19 and February 19—that is, in the late 
E of the northern hemisphere, which again is p- 
sely what we should expect if they were cofinected 

with inundations. * 


. 
1 See astronomiche Fd Bic. soll asse ma rgtationie e sulla 
i eid inch MO eas. 
. 
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Fic. s. Doubling of the channels, observed by Schiaparelli in 1882. 





————— ere 


of the relation of them to the variously-tinted pares of the 
planet really is :— 


x . 
*'Whe triangular continent, somewhat larger Than 


France (the Lybia of Schiaparelli’s map), which at that 
time stretched aleng both sides of the equator, and which 
was bounded south and west by a see, north and east by 
channels, has disappeared. The place where it stood, as 
indicated by the reddisp-white tint of land, mow shows 
the black, or rather d'eep-blue, colour of the seas ofeMars. 
The Lake Mæris, situated on one of the channels, Ifas 
also*vanisged, and a new channel, about 20° laag ang le 
or 1^& broad, is now visile, running parallel with the 
equator to the nogth pf the vanished continént. This 
channel forms a direct cpntirmation ef a previously eyist- 
ing double channel, Which it now connects vith the sea. 
Another change is the ursexpected s gei *ibaut the 
north polegof another passag@, which seefn$ to connect 
two neighbouring sens through the ice^"$ ee 
A short time qfterWards N& Perroti stated thas this 
same district of Bibya, Rad "indergone a further ghange. 
the “soq” which Mad so recently covered & hayjag Brest 
> 1 Abstragt in NATURE May 21, 1888. ee 
. . 
. . 
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again for the most part, sothat the appearance of the dis- 


trict was intermediate between that which it recently pre- | 


sented and tft under which it was seen in 1886. Of the 
channels M. Perrotin has noticed four, three of which are 
double, which, starting from the “ seas” of the southern 
hemisphere near the equator, and following a near] 
meridional course, extend right K3 to:the north polar ice 
cap, being traceable across the “ sta 

surround the latter. 

Although Schiaparelli, as it will have been seen, con- 
nects the changes in the channels with the seasons of 
Mars, and although Perrotin and Thollon show their 
relation to ghe seas in their vicinity, other explanations of 
the phenomena have been suggested. Among these we 
must first refer to the view of Fizeau,! that we were in 
presence of the results of glaciation on a tremendous 
scale, the parallel ridges beihg likened to crevasses or 
rectilinear fissures ! It was imagined by him that relatively 
longer seasons and a lower temperature were capable of 
producing crevasses some thousands of miles long and 
hundreds broad. 

But this was not the only physiographic explanation 
offered. Mayeul Lamey,a Benedictine monk, ascribed 
the channels to volcanic action; to him they were the 
remains of enormous crater walls, and he states that 
they are best seen when Mars reaches its most gibbous 
form and the angle of the incid€nt light is greatest. 

“Le plus souvent les astronomes se bornent à observer 
"Mars vers l'époque de son opposition, c'est-à-dire de sa 
=; plus grande proximité de la terre; c'est, pensent-ils, le 
<- meilleur- moyen de voit bien-et de prés les ' mers"-de 

‘Mars, - Si ces taches étaient des mers la raisonn 
.serait excellent, mais il n'en est pas ainsi. 
relli a déjà fait la remarque que les canaux découverts 
par lui ont été observés non au voisinage de l'opposition 
mais un mois, deux mois aprés. Et pouftant la planète 
est alors bien eloignée déjà de nous. Pour moi, je con- 
state également le méme fait; je Cécouvre tous les soirs 
un nombre de cirques de plus en plus. considérable. .La 
raison en est bien simple, du moment que les taches sont 
des ombres, ou du moins des parties réfléchissant moins 
lu lumière. | A l'époque de l'opposition, en effet, les rayons 
solaires tombent à peu prés perpendiculairement sur la 
surface.de la planète; Mars ne possède alors pas de 
phase, tandis. qu'un mois avant ou aprés, la phase est 
Citrés accentuée et les ombres deviennent possibles avec 

les élévations du sol”? f ! * 
Another attempted explanation was that the channels 
"were doubled in consequence of seme play of diffraction. 
^But. enough has been said on this head; let us rather 
turn to the first fruits of last month's work. 

At the Lick Obsgrvatory the channels were seen, and 
|; one of them was considered by three observers to be 
doubled. 1 
Fgom Peru we learn that Prof. Pickering saw maty of 
the channels observed by Schiaparelli, but all were found 
to be single. The telegram adds, “not deuble, as stated 
,by him” ; but here isan error. We are near the southern 
solstice, as in 1877, and they were zo? seen double at that 
epoch. Bet even this is comperatively uninteresting 
after tle revelations as to the effécts of the melting 
n snobs. : 
o drgfe Piskering discovered two mounsain ganges' in 
.. Mars to the nofth ofethe greens patch near the plapet's 
"south pole," Between these mountain anges the melted 
snow, hae collected before Rowing northward. In the 
equatgrial mowntaip regions snow féll, covering two of 

. the summifs, on August 5. On @\ugust 7 the snow had 

melted. “TI Bafe seen elev@n lakes,” the profesgor writes, 

C “Waving ingsize.. Rese lakes branched out in dark lines 

, conneating ther with two latge dark arges Jike seas, but 
s 


x C comple adus, Juge, 1888. mr 
e ^ ‘Note sur If lécouverte du Sestóme Géologique Eruptifde ig Rng 
< Mars” Pgr@r. Mayeul Lamay, O.S.B. Autun, | (Dejussten, 1834.) : 
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lowish in colour, and partly transparent. Thgy now seem 
to be breaking up, but are still hanging densely og the 
south sidé of fhe mountain range. The northern green. 
spot has been photographed." f 

Surely we have here the connectign between the work 
of 1862 and 1877. The channels are true wateg channels ; 
at one time at low channel we may have an unimportant 
stream like the low Nile; at anothes an ancient river-bed. 
as it were, is filled to the utmost limit by the inundation. 
One requires to have seen an Indian river,*or better still, 
the Nile valley to realize what gn inundation may mean, 
and especially under the conditions which have now been 
established to ext on Mars, But we may go further. “A 
comparison ‘of Schiaparelli’s sketch. of 1882 with his 
map of 1879, helps us considerably, and shows that we 
must take the effect of clouds over warm water into con- 
Two among the most undoubted. and’ con- 
tinuous water-surfaces which I observed in 1862, which 
he has named Mare Cimmerium and Sabzus Sinus, were 
doubled also in 1882, and in my mind there is no. doubt 
whatever that this doubling, at all events, is dueeto cloud 
banks lying, or rather travelling longitudinally, along the 
centre of the water-surface, precisely as the most magni- 
ficent cumuli which I have seen on this planet, Mow the 
Equatorial current, entering the Carribean Sea by Tobago. 
Obviously, by their lightness of shade, the channels ar 
shallow, and they are only noticed in or near th 
so that the water must be highly heated before 
itself into any of the southern seas. dm. 

Certainly it must be acknowledged that while the reve- 
lations show a remarkable similagty to our own atmo- - 
sphere, so far as chemical structure amd. temperature are 
concerned, for the onus probandi liqs with those who 
deny that we are dealing with the various forms of water, 
it would appear that. the extremes of heat and cold are 
more generally operative.in Mars than with us. The 
problem thus presented to us should. prove interesting to 
the geologist. Was there any. period in the earth’s past 
history, or can there be in the future, which more re- 
sembles the present Mastian conditions? Had we these 
enormous inundations, chiefly caused by polar. snows 
melting? If not, were we sheltered from them bẹ our. more 
circular orbit and shorter year? Is Mars red because it is 
muddy? Ifso, what mud fguld give it thetinge we know? 

J. NORMAN LOCKYER. 
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For some days much anxiety was felt as to the condiffff of 

Sir Riclfhrd Owen. We are glad to say that his health has 


greatly improved, and that he is now able to take more nourish- | 
S ‘ 
ment. zio. 


* Tu four hundredth enniversary of the df covery of Ameri 
is Wing celefrated. this week with great: splendour at. Gen 
The Kigg and Queen of ttaly are taking part in the celebrat 
amd the maritime Powers are represented by a fine assem 
of würshipg, . * DS i mb ie 
* A BOBANICAL CONGRESS, which is attended by some of the- 
Post emigent botanists of Berlin, Pacis Me and St. Peters: - 
burg, was opefed at the University of Ge! oa on September 5... 







AJ interesting ceremony took place at the University of 
Genoa on, Tuesday, wifen the Hanbury Institute was formally 
handed ver to tiat body. The correspogdent of the Times at 
Genoa sys thet Mr. Thomas Hanbury, an English gentleman, 
whose house at La Martolg, near Ventimiglia, is well known to- : 
visitors to the Riviera, had already won the gratitude of Italians ^ 


* 
* 
e. 








A" Ed 


4 
SEPTEMBER 8, 1892] 
—— N — 


NATURE . 


> t 


449 





* e . 
by his generous deeds ın that neighbourhood, gnd a year or two 
ago he &ffeyed £4000 to found an instituton in Genoa for the 
encouragement of the study, of botany. Senator Secondi, presi- 
dent of the, University, gave expression to a sincere feeling of 


gragitude tards Mr Hanbury, and accepted the gift of the, 


inst#ute ın the name 8f the University A large number of dis- 
tinguished botanists, who gre attending the cofigress now being 
held there, were present at the ceremony 


. 
THE meeting of fhe German Mathematicians’ Union in 
“Nurnberg, and the Mathematical Exhibition, are postponed on 
account of the cholerae 


THE Germán Chemical Society have resolved to found an 
Institute in remembrance ofthe late Prof von Hofmann Large 
funds will naturally be required, and all pupils and those who 
honour Hofmann’s life and work are earhestly requested, in a 
recently-issued circular, to send contributions Even those wh8 
had no personal knowledge of the illustrious savant, but have 
been inspired to work by hus example, will no doubt be willing 
to take part in the scheme The proposed Institute will not 
merely serve chemical purposes, but will be a place of general 
scientific research 


THE "International Congress of Physiologists has held its 
second triennial session at Liège with Prof Holmgren (Upsala) 
as Preffdent, in the Physiological Institute under Prof Léon 
Fredeucq The Congress terminated. on Thursday, September 
I, after a banquet at which the Burgomaster of the city was 
present More than one hundred physiologists attended the 
Congress 


THE thirteenth Congress of the Sanitary Institute will be 
held at Portsmouth from September 12 to 17% Sir Charles 
Cameron will pressle “Fhe Congress will be divided into three 
sections—one deajing with sanitary science and. preventive 
medicine, another with engineering and architecture, and a 
third with chemistry, meteorology, and geology Conferences 
wil] be held by naval and military hygienists, by*medical officers 
of health, by municipal and county engineers and surveyors, by 
sanjtary inspectors, and by ladies on domestic hygiene. A 
health exhibition, including sanitgry apparatus and appliances, 
1n connection with the Congress, will be held in the Drill Hall 
from September 12 to October 8$ 


A PHOTOGRAPH of the late Admiral Mouchez—one of the 
best photographs ,of bim we håve seen—appears in the July 
number of the Bulletin Asti onomique, which Journal owes its 
existence to his indefatigable exertions There is also a brief 
acconnt of his life written by M Tisserand e 


ark sixth sessio of the V$cation Courses, known as the 
Edinburgh Summer Meeting, has just come to a qose after a 
very successful month's work The importance of this meeting 
increases year by year with the steadily increasing nember of 
students, and with the more cemplete orgagization of the plan 
of study. This has again been arramged so as to assist in® the 
traming of school teachers and Ugiversity Extension Ifcturers 
for the new duties which are beginning to devolve uporf them in 
connection with the requirements of County Council for 
technical education Hence thé principle of “ Regional Study” 
has again been kept prominently in view, Edinbyrgh ang its 
districts being taken as a typical area, and affording a starting 
point and vivid concrete illustrations fore thè cgifses on 
sociology and anthropology (Profs Geddes and Haddon) on 
” the one hand, and on the other fer those on biology (with 
special comses of zoology* and botany) and phySiglogy by Mr 
J Arthur Thomson, Prof Haycraft, and others Qhe course on 
literature by Prof Moulton, which tas very largely attended, 
followed to a large extent the same general lines as the mere 
NO. 1193, VOL. 46] 
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Purely scientific courses The work in the historical seminary 
and the studio was continued, and a series of technical eduaation 
lectures was given in the evenings by Principal Dyer, Profs 
Mavos Geddes, and Prince, Mr C Williams, and others 
Many nationalities were represented among both students and 
teachers Besides many British Association and other visitors, 
Profs Haeckel (Jena), Delage (Paris), attended the meeting 
Special lectures were d€hvered by Profs Devine and Rolf 
(Philadelphia), Profs Manouvrier and Demoulins (Pars), 
Principal Dyer, Profs Mavor, Prince, Lloyd Morgan, Sollas, 
Messrs R Aitken, W Renton, R Irvine, and others A 
senes of interpretative recitals by Prof Moulton, and four con- 
certs illustrating the history of music were also giwen 


FIFTY scholarships, named the Townshend Scholarships, from 
funds bequeathed by the latg Rev Chauncey Hare Townshend, 
for working-class boys or girls between 14 and 21, to be held 
for one year, have just been established 1n connectton with the 
Westminster Technical Institute, 40 being free and 10 com- 
petitive The subjects taught in the Institute, which was 
founded by the Baroness Burdett-Coutts, are rudimentary, com- 
mercial, and technical, and include drawing, technical, mechani- 
cal, and artistic, geometry, practical, plane, and solid, working 
in wood, lead, metal-plate, &c , cookery, dressmaking, short- 
hand, foreign languages, &c 


A REMARKABLE grotto, which 1s exciting the interest of 
French geologists and mining. engineers, was recently revealed 
by an explosion during the progress of the ordinary work in a 
quarry at Taverny The Paris correspondent of the Ties says 
there ıs a subterranean gallery, with walls polished as if by 
water, and that it is some 1500 feet in length, and ends in a 
great chamber about 40 feet in diameter and 6 feet in height 
Scientific meh have hazarded various conjectures as to the 
source of the watercourse by which this cavity seems to have 
been formed 


Mr HERMANN Krone gives, in No 7 of Wiedemann’s 
“ Annalen," an account of some further experiments connected 
with the photography of spectra in their natural colours by 
Lippmann's method He finds that the correct rendering of 
the various colours depends upon a high degree of accuracy in 
the proportions of the finely divided silver haloid and the colour 
sensitisgr, as also upon the temperature of drying, the exposure, 
and the development If the essential conditions are not ful- 
filled, 1t may happen that yellow appears 1n the place of red, or 
that green exhibits a dfrect transition into violet, the blue being 
anrepiesented, The result also depends ifpon the amount of 
water contained in the film, as influencing its thickness, and in 
the case of the solar spectrum upon*he altitude” of the sun 
With a very long exposure the infra red appears as a dark 
Warple, and the ultra-violet as a yellowish-pink laven@#@P cofour 
Mr Krone has also succeeded in producing coloured photo- 
graphs withoft Lippmann’s mercury mirror He simplye«covers 
the film with black velvet, exposing,eas Lippmann did, through 
the glass In this case, the reflection from the inner surfaces of 
the glass takes the"flace of that from the m@rcury The ex- 
posure has to be considerably prolonged, and the colours 
‘towards the red end gre less pure, but the blue, violet, and 
witra-violet are «quite as, brilliant and well dffnef ws In the 
mercury process, 


DuniNG the past week he weatMer bas'assum&i a«lecidedly 
autumnal character, the maximum tempefatujes b@ing below ə 
65° ın pany parts of the Usited Kingdqn, and Below 55*in 
some of the nortjern pags For the first few days depressions 
from the Athptic cfused umpettled ands show€ry wgather, with | 
stfong winds S gale? Gh Sunday, however, an, area of high 
Sfessmne sprefd over Englang, and ufder us «irllluence the sky 
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coolings in these phenomena, a&d he shows how various move- 

ments and changes uf form of thunderclouds, and the $ngin of 
hail and other pheflomena, may be egplfined by themy He is* 
of opmion that much thunderstorm ram has, high ug, the form 

of hail or sleet, and the large drops are simply meled haor 

sleet particles, these forms playing a mofe important par? in 

thunderstorms than ıs commonly supposed 
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rapidly cleared, and the wind became northerly, while at Green- i 


wich Observatory & temperature of 4° below freezing point was 
registered. on the grass, but the more northern and western 
parts of the Kingdom were still distarbed by depressions {rom 

» the westward These have subsequently spread over the 
greater part of the country, and winds have agam become 
south-westerly generally. The facts shown by the Weekly 
Wedther Report for the period endiffg the 3rd instant, are 
interesting — The rainfall exceeded the mean m all districts, 
the greatest excess being in the west of Scotland and the north- 
west of England, and the fall was more than twice as much 
as the normal amount over the Kingdom generally Tempera- 
ture was below the mean in all districts, except the south of 
England and the Channel Islands, while in Scotland the lowest 
shade minima. were between 32? and 35? 


A REUTER's telegram from Catania, dated September 2, 
announced that the eruption of Etna had broken out afresh, and 
that the chestnut woods on the mountain slopes were being de- 
vastated by the lava, which was pounng fown the mountain in 
one dense mass, instead of flowing in two separatg streams, as 
1t did before : 


THE Norfolk and Norwich Naturalists’ Society has issued its. 
Transactions for 1891252. We are glad to see that this Society, 
which has now entered upon its 24th year, continues to prosper, 
the roll of members numbermg 250, and the balance-sheet being: 
very satisfactory The catalogue of the hbrary, which 1s printed 
in the current number of the Transactions, occupies 43 pages 
Dr Wheeler, ın his presidential address, discourses on the 
changes which have taken place in recent times in the dis- 
tribution of some species of insects, more especially €f the 
typical insect fauna of the old fen land of Huntingdonshire 
and Cambridgeshire and of the Norfolk Broads, Dr qplow- 
right contributes a paper on ‘‘ Neolithic Man in West Norfolk,” 
with illustrations, by Mr Worthington Smith, of a number of 
fint implements found on Massingham Heath, near Lynn, and 
a description of the site of an ancient British village m the 
same locality This is followed by a paper on the St Helen’s 
Swan Pit, 1n Norwich, where, towards the end of August, from 
80 to 100 cygnefs may yearly be found gathered together forthe 
purpose of being fatted for the table Mr Southwell, the , 
writer of the paper, also gives some interestinggparticulars of the 
breeding of the Mute Swans, which abound on the Noifolk 
waters Mr Clement Reid follows with a paper “On the 
Natural History of Isolated Ponds,” as illustrating the dis- 
persal of the fauna and flora of a district in recent times , and 
Mr O V Aplin contributes a paper **On the Distribution 1n 
Great Britain and Ireland of thg Red-backed Shrike” This 1s 
followed by the eleventh annual report on the Herring Fishery 
of Yarmouth and Lowestoft, by which ıt appears that the 
enormous number of 290,650,800 of these fish were landed at 
those portsin 1891 There afe, other minor papers ‘‘ On the 
Meteorological Features of 1891,” by Mr Preston, and 
shorter notes on the ‘‘Marme Fishes of Yarmouth,” the 
** Botanical Occurrences of the Past Year,” and other matters 
of interest į 


. 

Pror MOoHOROVIEIÉ, of Agram, writes to the Meteorologische 
Zeatschrift for August a preliminary notice of a most destruc- 
tive wind-rush, which occurred at Novska, in Slavonia, on 
May 31 last, and which he has been requested by the govein- 
ment to investigate on the spot He reports that as the tram 
left Novska station soon after 4 p m on that day, a sudden 
darkness came on , all the carriages of the train were thrown off 
the line witha great crash, and three of them were carried by 
the force of the wind to a distance of abont 100 feet, the violence 
of the wind bemg aided by the bursting of two water-spouts 
over the railway The tornado then traversed a primeval forest 
which lies to the north east of Novska, tearing up over 150,000 
large trees, and stretching them on the ground round the centre 
of the disturbance with the regularity of arrows around a baro- 
metric minimum of a weather chart, ma lane of about 14 to 2 
miles m diameter. Among the curious instancesis one of a 
girl, seventeen years old, being carried unhurt for a distance of 
over 300 feet Were it not for the trustworthy source whence this 
information is obtained we should consider it to be greatly exag- 
geiated, but Prof Mohoroviésé states he crossed the forest three 
times and carefully noted the position of the fallen trees, and he 
wil] no doubt give an official report of the occurrence later on, 
accompanied by meteorological data from various stations 


IN vol xiv of Aus dem Archiv der Deutschen Seewarte there 
is a discussion by E Herrmann on the storms of the German 
coast 1n the years 1878-1887, based upon an examination of the 
Observations taken at forty-seven stations, and containing 
monthly and yearly charts showing the prevalence of the winds 
from the various points of the compass , The results show a 
great preponderance of storms in the Baltic as compared with 
the North Sea , in fen years 191 storms are recorded in the 
Baltic and raz in the Nowh Sea The decrease of storms in 
the North Seasin summer 1s also much more marked than in 
the Baltic, The maximum of westerly storms occurs in 
Degembgr, and that of the easterly storms 1n March and Apni* 
In the summer months most storms occur in August The 
change bf direction of the storms from south-west to north-west 
ocgers most frequently uf February, March, October, and 

e November , and from north-west to south-wegt in January, Feb- 
ruary, and Ogtober. * 


e e 

ACCORDING toa report compiled by the French Statisficab 
Bureau, the vineyards of Europe cover 22,973,902 acres Italy 
comes firgt with 8,575,000 acres, followed by France with 
4,592,500, Spain with 4,012,500, Austria and, Hungary with 
1,63%500, and Gefmany with 300,000 acres The annual 
averageeproduch&n of the European vineyards is put at 
2,652, 3009090 gallons, Itafy producing (in round figures) 
697,099,000 gallons, France and Spain 608,000,000 each, 
Austria-Hungary 208,000,000, and Germany 51,000,000 gal- 
lons. | Spain*exports most wine {200,000,000 gallons), but it 1s 
chiefly common wine, and it 1s estimated at only £12,000,000, 
while*thesvalue of [he 56,000,000 gallons expofted from France 
1s put at nearly as much Italy comes third w&h exports of 
45,000,090 gallons, estimated at 42,900,000, while Austria and ' 
Hungary capone’ only 16,500,000 gallons worth £1,720,000 


IN a fecent valuable memoir to the Berlin Academy on 

**  Thgrmedyafiim*of the Atmosphere (fourth of a sèries), Prof 
von Bezold considers the cases of supergAturation with vapour? 

and of ‘‘overcoohpg?’ (regarding tye latter it May be stated 

that clouds have been observed at a temperatu® below freezing, 

“put having iq 1ce-particlef,— purely water clouds) A sudden 
cessation of these stat, he shows, Must result 1n rapid wise of 

air presse, whichy:s gengflly of sho durati®n, unless con- 
ditions are peesent wiftch prevent i, descent agg As such 
variations of pressure are characteristic of thundgstorms, the Gray, Chairman of ,the World’s Congress Committee on an 

^" a ether goe»on to investigate the ró% of supersaturation andover- | Mleetrical Congress, has returned to America from Europe He 
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visited Bnglend, France, Germany, Austri) Roumania, Turkey, | were benefited. Dr Charcot, takmg up the*id 


ea, had a* chair 


"Italy, Ggeece, and foufd gverywhere that a®lively interest was | made, to which a rapid movement from side to side was imparted 
taken in tye Columbian Exhibition In an interview in the | by eléctnical agency , like what one sees m processes of sifting 
dasly pressehe says, '*Many eminent electricians of different, | by machinery To a healthy person the experience 1s execrable ; 
coufitries are expectef to attend the congress, including a large | he very soon seeks relief Not so the patient, however, he 


number from Great Bnta The work of the World's Congress | enjoys the shaking, and, after a quarter of an 


hour of it, 1s 


auxiliary has been done so quietly that the general public 1s not | another man He stretches his limbs, loses fatigue, and enjoys 


aware of its extent dnd efficiency There seems now to be no | a good night's sleep afterwards There are vario 


us other nervous 


question fhat the World's Congress of 1893 will be very much | diseases to which the method apphes Certan physicians, 
more largely attended and will be conducted on a more impos- | indeed, have before used such things as tuning-forks and vibrat- 
ing scale than those of any previous occasion in the world's | mg rods im treatment of neuralgia, & A student of Dr 


history” = ° Charcot, Dr Gilles de la Tourette, has had a v 


A MODEL of ocean curfents 1s to be shown at the Chicago 
Exhibition The surface of the earth 1g represented on “a 
huge scientific tank” by an area of about 30 feet square, the 
ocean and seas being shown by actual water Small streams 
of water are ejected through pipes under the model so that the 
whole body of water moves exactly as the ocean currents move. 


motor making 600 turns a minute, and at each 


The sensation 1s not unpleasant, it induce: 
sleepiness 


ifrating helmet 


constructed for nervous headaches, It 1s applied to the head by 
means of a number of steel strips Above ıs a small electric 


turn a uniform 


vibration ıs 1mparted to the metallic strips, and so to the head 


s lassitude and 


The direction of the currents 1s shown distinctly by a white On Friday last Prof R L, Gardner, of Vngima, addressed 
powder on the surface of the water Near the model will be | the Balloon Society of Great Britain on his researches relating to 
placed à large map giving details as to the force, volume, and | what he calls the speech of monkeys He defined speech as that 


direction of the various ocean currents form of materialized thought which was restricte 


A USEFUL catalogue of Michigan plants, prepared for the | aS were designed to convey a definite idea from 
thirteenth annual report of the Secretary of the Michigan Board 


of Agriculture, has been issued separately 
up by W J Beal and C F Wheeler. It1s basedon a “ Cata- | have fixed values, and be mtended to suggest to 


logue of the Phenogamous and Vascular Cryptogamous Plants 
of Michigan, Indigenous, Naturalized, and Adventive,” by C 


d to such sounds 
mind to mind 


It was, therefore, only one mode of expressing thought , and to 
It has been drawn | come within the limits of speech the sounds must be voluntary, 


another mind a 


certain idea ot group of ideas moreor less complete Not only 
did these marks characterize the sounds of monkeys as speech, 


F Wheeler and E F Smith. The compilers hope that the but, 1n addition, the sounds were always addressed to certain 


pubheation of their list will stimulate local exbservers and | mdividuals, with the evident purpose of bei 


ng understood 


collectors to do what they can to add to what ıs known about | Monkeys usuglly looked at the individual addressed and did not 
‘the plants of Michggan, especially ın the matter of geographical | utter these sounds when alone or as a mere pastime They 


distribution 
mutated by the phonograph oi other mechan 
Dr R W SuUFELDT contributes to the Progeedings of the | this mdicated that they were guided by sounds 


understood and acted in accordance with the sounds when 


ical means, and 
alone, and not 


UB. National Museum (vol xv, PP. 29-31) gut bug by signs, gestures, o» a physical influence He had also dis- 
mteresting paper on “A Mad of Wolpar”—a girl of about | covered that some monkeys could count three and had favourite 


fifteen years of age, belonging to the pueblo of Wolpat ın north- | ,, olours, but he did not think they had names 


for them He 


western Anzona A portrait of her accompanies the paper. had for hours together watched monkeys convey to each other 


The writei's object ıs not so much to talk about this particular by sound the apprehension of danger and other 


emotions His 


gurl, as fo describe the life of a Wolpai woman at the various task, which was not easy, was to perpetuate or imitate these 


stages of her career His conclusion is that, upon the whole, | |o. ca. In some cases he was successful but 


to no great ex- 


tt 18 by ie means A unbappy hfe “From her babyhood to | tent At last he turned to the phonograph—an instrument 
matunty," he says, ‘it is filled m with many pleasurable which was practically ünknown m this country, save as a clumsy 
chapters, and no doubt a great deal of this is due to their con- toy But a properly mampulated phonofraph could repeat 


tented dispositions, ther love of home, gnd their untirmg | sounds, previously recorded, with mathematical 
dustry . had the good fortune to find that the®sounds s 


e 
served ın one zoological garden provoked int 


IN another paper contributed to the same volue (pp 279- 
282) Dr Shufeldt discusses the evolution of house building 
among the Navajo Indians. From November, 1884, to the 
early spring of g889 Dr Shufeldt lived at Fort Wingate, a 
mulitary station in north-western Ngw Mexico, and during the 
early part of this period there was always to bé found a floating 
population of Navajos living on the outskirts of thgfert He 
had thus many opportunities of studying their various artë and 
mdustnes He shows tHfat coract with the crlization of the |'purpoges He meantgo hve in a cag 
white man has led these Indians ¢o improve their plâns of house | with an electrical appaytus 


building, and has had “ the effect of bringing about an evolution weighed 320lb, and he could make four cages 
ofthesame” © "a e I home a gorilla in one gf thám . . 


unique character that had ever been brought in 


precision He 
o garefully pre- 
erest, and were 


Apparently quite intelligible to monkeys in other gard@ffs m dis- 
tant countries, Hais observations had hitherto been conducted 
with monkeyf ın captivity, but he was now on his wayto the 
deep forests of Western Africa, once®visited by Paul du Chaillu, 
1n order to study the language and habits of the great apes He 
was carrying witM Him an outfit of the moft complete and 


to use for such 


e and to provide himself 
His gage was "Convertible, and 


of it and bring 


. . 
. <A VERY original mode of treatment of some nervous com- AT the last prize contest instituted bf the City of Pans for the 
plamts has been recently developed by Dr Charcot, at the | best electric meter the pru of 5000 fr@nes was awarded to 


Salpétriere, in Pagis (Ze Nature) He was led to w by observ- | Prof Elhu Thofüson Besiring thftthis sup 


shouldgserve for 


ing that patients afflicted with M ad aggans@or shaking | the developmynt of fhe pRoretical krfotledge ofeelectricity, 


palsy, often seemed greatly relieved after logg journeys by rail | Prof. Thomsgp requested M Ernst Thurnauer, i pares Manager 
atonal Elegnic | 


rougher the road and the shaking, the more they liked it and |° Company, to offer a prize for the best work bw a theoretica 
? . 


or carnage The greater the train speed and, oscillation, the® fore Evtope of the Thomson-Houstón Intern 
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question in electricity, and to organize a committee who should 
propose the sutyects, examine the productions, and decide the 
pnze ‘The following gentlemen have consented to act as 
members of the Committee —J Carpentier, President of the 
Société Internationale des Electriciens , Hippolyte Fontaine $ 
E Hospitalier, Professor in the Schoolgof Physics and Chemistry 
of the City of Paris, E Mascart, Member of the Institute, A. 
Potier, Member of the Institute (Examiner); B Abdank- 
'Abakanowicz, Consultihg Engineer (Secretary of the Com- 
mittee). The Committee has decided that the prize should be 
given for an jnvestigation on one of the following subjects — 
(1) The heat developed by successive charges and discharges of 
condensers under different conditions of frequency, nature of 
dielectric, and quantity of charge (2) It has been shown theo- 
retically that when the two surfaces of à condenser are connected 
by a conducting body, the condenser becomes the source of 
alternating currents as soon as the resistance of the conducting 
body decreases below a certain limit The formula that permits 
calculating the period of this oscillation has not yet been com- 
pletely verified This pernod of oscillation. should be investi- 
gated experimentally under conditions such that the exact 
measure of resistance, capacity, and coefficients of self-induction 
may be possible, in order to arriye at a complete and pre- 
cise verification of this formula (3) When a condenser made 
with an imperfect insulating material has been charged and then 
left to itself, the charge is gradually disupated The time 
necessary for the charge to be reduced to a given fraction of its 
initial value depends only on the nature of the insulating ma- 
terial itis proposed to investigate whether, as ceitain recent 
theones would seem to indicate, analogous phenomena do not 
present themselves ın metallic conductors, ande whether these 
can be shown experimentally — (4) It is proposed to arrange and 
systematize our present knowledge of the graphical solutions of 
electrical problems, and deduce from them some general methods 
as in graphical statics The theses presented may be written in 
any‘one of the following languages —English, French, German, 
Italian, Spanish, or Latin They may be in manuscript or 
printed Each thesis presented must be signed by a pseudonym 
and accompanied by a sealed envelope bearing the same pseudo- 
nym on the outside, and with the name and address of the 
author inside — The papers must be sent before September 15, 
1893, to B Abdank-Abakanowicz, Consulting Engineer, the 
Secretary of the Committee, at 7 Rue du Louvre, Paris, who 
will furnish any further information required 


THE additions to the Zoological Society's Gardens during the 
past weekeinclude a glack-handed Spider Monkey: (Ateles 
geoffroyi) from Nicaragua, presented by Mr F Vyner, a 
Masaqug, Monkey (Macacus cynomolgus 8) from India, pge- 
sentedeby Mr Gerald E Bridge, a Black-shouldered Kite 
(Elanus cæruleus) captured at sea, presented by Mr J Watson , 
a Falcated Teal (Querguedula falcata å ) from China, presented 
ey Mr A C. Moule, an American Black Snake (Coluber 
guilala) from North America, deposijed, two Mule Deer 


"(Car:acus macrotzs 9 9) born in the Garden’ 
ETENE a E E ee REEL 
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THE STAFF AT THÉ Lick &zszrvarory —We are 
sorry to notice the very considerablg changes thft are now taking 
place inthe Staff at the Lick Observatofy Jt seems only quite 
recently @at Prof Keeler tendered his resignation to take over 
the directofship of the Allegheny Obsefvatory, but now we hear 
that Mr Burnhao? has resigned, and that Prof Henry (&ew has 
done the same, the forme? having ac@epted a position. of clerk 
in one of #he courts* of Chicago, @pd the latta? having been 
elected to g Professorship of Physics in the North-Western 
University atBEvanstowse, Ili With the loss of®these enen the 


* ot o ai€ervatory wil be crippled for some time , for, although very, 


* 


good*men wfil be found to take their places, a thorough acquaint- 
e 
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ance with the instguments can be obtained only byY’constant and 
frequent practice Of the remaindgr df the staff Mr Barnard 
and Mr Schaeberle will be the only representativesgof the older 
members What the gause of these changes 1g we do qnot 
know, but there seem to be signs of a hitéle friction somewhere, 
for whet 1s the probability that three men should sever their 
connection with such an observatory®in the space of a year— 
assuming, of coursg, normal conditions? 


e 

THE OBSERVATIONS OF KLINKERFUES REDUCED —The 
second part of the Astı onomische Mittheilungen of the Royal 
Observatory ın Gottingen contains A complete reduction 
of Klinkerfues’ observations which he made m the years 1858 
to 1863 The work has been undertaken by fhe Director of 
the Gottingen Observatory, Prof Wilhelm Schur, and has been 
printed at the expense of the Komg Gesellschaft der Wissen- 
schaften zu Gottingen In the introduction Prof Schur gives a 
complete account of the instruments used and the methods by 
which the observations were made The zone included in this 
work 1s that which lies between + 15° and — 15° declination 

The interest that 1s attached especially to these observations 1s 
caused by the fact that Khnkerfues did not wish to adopt the 
usual method for determining the declinations directly from the 
readings of the vertical circles, but he used that generally known 
as Gauss’ method, ın which a mirror and scale played an ım- 
portant part The epoch to which all the places are r@ferred 1s 
that of 1860, and a table 1s also added by which the yearly 
precession in right ascension and declination can be easily 
determined = 


PHOTOGRAPHS OF SOLAR PHENOMENA —To the August 
number of Astronomy and Astro Physics are contributed some 
striking pictures that represent some of the latest advances made 
by the application of the photographic plate to the telescope 
These photographs were taken by Prof G E Hale, of the 
Kenwood Astro-Physical Observatory, with the new spectro- 
heliograph, a®description of which instrument will be found in 
the May number of the same Journal Tie first photograph 
displays the spots and facule on the solar surface on May 7i 
last a single glance at ıt will show us that we shall have to 
change very considerably our present 1deas as to their extent, for 
1nstead of equglling the spots in area they exceed them so much 
as to place them relatively in entire insignificance Another 
point that 1s at first noticed from the same photograph 1s the 
paucity of the facule at the limb with respect to the more 
central part of the disc, but this 15, as we are told, only a fault 
in the process of reproductiow, for in the original negatives the 
facule ‘‘ are equally well shown on all parts of the solar surface ” 
Another photograph of interest 1s that of the chromosphere and 
prominences taken on the same day, this was obtained by 
cutting off the light issuing feom the solar disc by means of a 
metallic diaphragm , 1t resemÜles very strikingly a short exposed 
photograph of the eclipsed sun, as the prominences on it as 
distinctly visible, while the presence of streamers and rifts is 
lacking Since these photographs were taken, Prof Hale has 
been able, by mfking two exposures on the same plate, to 
produce pictures each of which elisplays alBthe solar phen ogam 
For the first exposure he employed the metallic diaphragm, 
allowing tHe slits which move across it to travel with the velo- 
city required for the prominences , for the second exposure the 
diaphragm was removed, and the rate of movement of the shits 
was this time verymuch increased . 


+ 

A ŅBIETIORIÐE —In the Ameruan Journal of Serence for 
August, Mr H ke Prestom gives an account of the finding of 
a meteSr®e in. Kenton County, eight miles south of Indepen- 
dente In the year 1889 during the cleaning out of a spring, , 
something vary hard was strfck wlhch from the sound was 
thought to*be metal It was entangled among the roots of an ash 
treg three Sr four feet down 1n the ground, and was not removed 
frog the spot until August 1890, when it was placed im a shed, 
and more recently bought for the Ward collection of meteorites 
The measurements along its greatest diameters were 21 x 14 x8 
inchesg and it weighed 359} pounds [Its surface was covered* 
with numerous but mostly shallow ẹttmgs, but was entirely free 
from crust* An analysis showed that it ,cofiamed. iron to the 
amount of ® 594per cent , nickel 7 65, cobalt o 84, carbon o 12, 
with traces of copper and'sulphur 


* MOUNTING br OBJECTIVES —A novel but very usbíul way of 
mounung ,objecfives ıs that adopted by Prof Hale, who has 
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added Mother object glass to his equatoriaf What he has done 
«has beep to employ a twin cell in which thé glasses have been 
placed fthe whole is then"hung on an axis. fixed rigidly to the 
side of the€elescope tube so that by a simple rotation each glass 

whether fof photographic or for visuaf purposes, can be brought 
to the centre of the front of the tube In ordgr to make use of 
that objective which ıs nog temporarily required for the main ın- 
strument, a ta/l-piece near the eye-end is also mounted, thus 
completing another tglescope, only withoutfa tube One great 
disadvantage of this arrangement would be the difficulty of 
centring the lenses after each change, but this is not so as we 
are informed, no diffeculty at all beg experienced In 4s- 
Zionomy and Astro Physics for August, there 1s shown a picture 
of Mars emerging from occultation on July ir, taken without 
the tube In the original photograph, which 1s about yy inch 
an diameter, the polar caps on the planet are clearly shown 
together with some of the other markings en the surface 


JUPITER —During the next two months the planet Jupiter 
"will be 1n a very good posttion for observation This year he is 
as much as 5° to 8° north of the equator, being situated now in 
the constellation of Pisces, just north of the two stars p and v 
The next opposition occurs on the r2th October 


Nova AURIG/E —In a communication to the Daly Graphic, 
the Rev A Freeman gives the results of some observations of 
the revwed new star in Auriga, made by him on Sunday, August 
28 Adopting Mr Stone’s values for the magnitudes of the 
neighbouring stars, the nova would appear to have then been 
a triflesbrighter than mag 10 3, but decidedly fainter than 9 7 
By compaiison with the zone star + 30° 924. the nova was rated 
at mag IO I AsMr Espn estimated it to be 9 2 on August 21, 
1t 1s probable that the star 1s again waning 

From the Astrophysical Laboratory at South Kensington we 
have received the following —-There was no opportunity of 
observing the nova here until 1 30 a m on Thursday, September 
I, and it was then too dim to be readily seen with the ro-inch 
refractor A photograph of the region was ffken with the 
31 inch portrait Hos, exposure being thirty minutes, but this 
failed to show the nova, although clearly showing stars of the 
roth magnitude 


Comet SWIFT, Marcu 6, 1892 —The following is a continua- 
tion of the ephemeris for Comet Swift, whic» we take from 
The Edinburgh Cuenlar, No 29 — 


RA Decl 


1892 EUm s log 4 log r” Br 
Sept 8 0 3227 +5! 56 
9 31 8 $1 38 
10 29 49 51407 02751 ©4085 0073 
fr 28 30 5I 32 I 
12 27 I0 5t 23 
13 25 50 — 51 13% 
14 24 30 5t 41 02788 04164 0 069 
15 23 I 50 540 


Brightness at time of discovery is the unit of Br 


. 

The Edinburgh Cigcular, No 30, announces the discovery of 
et by Mr Brooks, at G&neva, U S , at midnight on the 
29th ult The comet was then m RA 6h 20mm and de 
clination 31? 48’ north, its daily motion being +1mim. 44sec 
and 2'south ‘The same comet has also been observed at Kiel 
on the 31st mst at 12h 32 2min , its place then was found to 
be RA 6h sufin 59 1sec "North decluftion. 31° 42' 27" 
Whether this comet 15 a new one or rfot cannot pf course be said 
yet for certain, but tt 1s neither Brooks’ 1886 IV nor Tempel 
1867 II if we can depend on the two search epheanétises we 
have at hand, for their declinations in both instances shougd be 

at this time over 30° south . : 
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MONTENEGRO, though one of the smallest, x certamly one of 
the least known*tountries in Europe Dr K Hassert, who has 
ealready made important journeys in the less known partaof the 
Balkan peninsula, 1s this summer travelling througheMontenegro, 
and describes the acenery as in many places Of very gfeat beauty 
The frontier river Cyévna flows through a steep-sidetl gorge, the 
height of the precipices bordering wifich he estimates as over 
3000 feet, while 1n its appearanc® it rivals*the cafions of the 
Colorado * The traveller in this part of the cofntry runs con- 


" 


e e 
THE 727.es publishes a telegram from Captain MacDonald of 
the Mombasa-Victoria-Nyanza Survey, anngfincing that the 
Survty had found a good route for a railway to Sio Bay on the 
Nyanza, and had returned to Kikuyu on August 8 The 
Survey work has been carried on rapidly, and, which 1s more 
important, without any fighting 


RAILWAY» 1n tropicat Africa may ultimately derive more re- 
venue from native passengers tnan might be antictpated The 
railway from St Paul de Loando is being pushed forward to 
Ambaca, and now nearly reaches Casengo, where there are 
flourishing coffee plantations under Portuguese management 
Until this point 1s reached the revenue from goods cannot be 
large, but the natives having speedily got over their distrust of 
the innovation, now travel freely by rail in large numbers 


ProF PoucHET has this summer succeeded in visiting Jan 
Mayen Island and SpitzVergen in the French gun-boat Za 
Manche Jan Mayen, on which a landing had not been made 
for ten years, was visited on July 27, and the vessel proceeded 
to Spitzbergen, where a fortnight was spent The west coast 
was followed up to 78° N , and some excursions made on foot 
into the interior Glacier phenomena were studied, and collec- 
tions of native fauna and of fossils made The sea was found to 
be entirely free from ice 


News has recently been received ın Copenhagen of the safety 
and success of the East Greenland Expedition, which left Denmark 
1n June 1891 under Lieutenant Ryder The expedition passed 
the winter on the Greenland coast in Scoresby’s Land at a point 
In 70° 27 N Important scientific results have been obtained, 
but the expedition is not yet over, Lieutenant Ryder intending, 
after a short visit to Iceland, to make an attempt to trace ont 
thè pai o unvisited coast-line between 70? N and the Arctic 
circle 


THE first chart on which the American continent appears 1s 
being reproduced in facsimile for the approaching Columbus 
Exhibition im Madrid The following details are given m a 
Reuter telegram from Madrid The work, which 1s now 
approaching completion, is being done by Señor Canovas 
Vallejo, a nephew of the Spanish Premier, and by Prof Tray- 
nor ‘lhe origmal chart, which was traced 1n the year 1500 by 
the famous navigator and cartographer Juan de la Cosa, who 
acted as pilot to Columbus in more than one of his voyages 
across the Atlantic, has been since carefully preserved in the 
Naval Museum in Madrid The chart presents some most 
interesting features, displaying, as it does, the extent of the 
knowledge of the best-informed geographers of the day On it 
are depicted the West Indies and a small portion. of South 
Ameriea—namely, the north eastern section lying between the 
River Ámazon and Panama — To this land the general name of 
Tierra Firme is given, to mark the contrast between the conti- 
nent and the Antilles? Here and there are traces of modern 
names, such as Venezuela, Maracaibo, and Brazıl The chart 
even comprises some particular. of the discoveries made in 
Northern America by Sebastian Cabotgin 1497, and such titles 
as these —‘‘ Sea discovered by the English,” ** Englısh Cape,” 
“Lizard,” and “St George" La Cosa has also clearly 
depicted Cuba as an island, whereas Columbus diff aan the 
belief that ıt was a continent, and it was not until eight years 
later that the gorrectness of La Cosa's chart was in this rgspect 
finally established 
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AMERICAN ASSOCIATION FOR FHE 
ADVANCEMENT OF SCIENCE * 


. e * , RóCuzsrTER MEETING. °° f. 
HE forty-first anual meeting of the American Association 
for the Advancement pf Scienge was, held Rochester, 
New York, Auguse 17953, Prof Joseph Le Conte, of C&liformay 
the well-known geologish presiding © ° ° 
Rochester 1s one of the most beautiful, of Amefican cities, 
being Ifid out quite on the rus zz urpe principle, so that each 
residence 1S generftlly surrfugded by grunds, enstead Sf being 
bujt in a solidblock , It 1 @re-eminentfy & city of Meeholders, 
as appears by fhe fact that a recent census showed more land- 
cwhers than voters in the city» It 1s fhoregver situated in 


siderable risks,from the predatory Albanian triBes — 4, a very short distance from gumerofs glacial lakes, as well as the 
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Falls of Niagarae The fertile valley of the Genesee was long 
ago renowned for its wheat as 1t now 1s for its frut and flowers, 
and Rochester¥,formerly called the flour city, 1s now known as 
the city of flowers The river flows through the city, falling in 
pretty cascades toa wild glen, and furnishing the water power 
which is utilized in flouring mills and other manufactures 
Lake Ontario is a few miles distant, but yet it 1s so far away; 
ané the navigation of the Genesee 1s s@ restricted, that Rochester 
1s considered an inland city, and it ıs the largest inland city in 
the United States, having a population of 144,000 
The meeting of the Association coincided in time with the 
railroad strikes at Buffalo, some seventy miles distant, where 
several regiments of militia were stationed at that time to pro- 
tect the railreads from mob violence The sense of insecurity 
doubtless deterred a few members from attending, though the 
attendance was above the average 
For the last few years, specialists have shown a growing 
tendency to organize special sócieties outside of, though 
affiliated to, the general Association ‘This year the larger meet- 
ing was preceded by meetings of the American Microscopical 
Society, the Geological Society of America, the Society for the 
Promotion of Agricultural Science, the Association of Economic 
Entomologists, and this year was organized the American 
Association of State Weather Services The latter is composed 
of weather observers from the several States of the Union 
Every State now has a weather-observing station, and an observer 
co operating with the general government 
The first day of the meeting was taken up with opening 
general exercises, organizing the seftions, and addresses by the 
retiring president, Prof Albert B Prescott, of Ann Arbor, and 
the presidents of the several sections, namely, mathematics and 
astronomy, J R Eastman, physics, B F Thomas, chemistry, 
Alfred Springer, mechanical science and engineermg, J B 
Johnson, geology and geography, H S Willams, biology, 
S H Gage, anthropology, W H. Holmes, economic science 
and statistics, Lester F Ward 
The remaining days of the meeting were given to reading of 
papers 1n the various sections, after a brief busigess meeting in 
general session The general business included a division of 
the biological section mto Section F, zoology, and Section G, 
botany, the former Section G, microscopy, having been abolished 
yearsago The biological section has long been overcrowded 
The preservation of forests has been and 1s one of the most 
important economic mattersof ourage Reckless and wasteful 
methods have prevailed to such an extent that many fine forests 
have been ruined, and others are rapidly going torum The 
large areas still owned by government are subject to the double 
peril of robbery and fire Mr Fernow, chief of the Bureau of 
Forestry, 1n a paper before the economic section, stated that the 
annual loss to the government by thieves is 10,0@0,000 to 
15,000,000 dols , while that by fire 1s probably twice as much more 
To protect the twenty thousand square miles of government 
forest land, a paltry force of twenty totwenty four watchmen is 
employed, and egen these are not clothed with sufficient author- 
ity They are barely able to reclam some 100,000 dols 
worth of tamber annually from depredators, which only suffices 
to repay the expense o maintaining the service Proper protec- 
tion would require an annual outlay of 2,000,000 dols to 
3*oosreeo dols , and would preserve 20,000,000 to 50,000g900 
*dolldts! worth of property m each year The section recommended 
a resolution favouring suitable legislation, such as 1s embodied 
in the bill introduced by Senator Paddock, and the resolution 
e eas unanimously adopt&i in general session 
Much interest was manifested in the approaching World's 
Columbian E&position at Chicago Poff F W Putnam, per- 
manent secretary of the Association, 1s also chief of the depart- 
menfof ethnology, &c , at the Exposition In paper before 
the antheopgipgical section he detailedgplans adepted for takfng 
*anthrfpmetrical measurements of native American tribes,ealso 
of children in public schools, both white and others, as well as 
children 1n the,[ngian schools An exhibit $f special interest 


e will bê a collection of representatives  allethe native American 


tribes, ficludgng% family from each tribe, engaged in native 
industrie? Thys wall require the gathering of at least five hun- 
dred abcrigines, and probably more than that namBer, and it 
wil? €e the dast opportunity whfn sqch an exhibit can be 
made, s@ce the efténsion of rd&igoads and opfer appliances of 
civilizatioais rapidly subverting aboriginal m&hods and condi- 
lions 4, theftnbey are Becoming, disintegrated fid amalga tede 


Gnd machine made articles are supplanting fhose by han 
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Committees were appointed from each section to -operate 

with other organizations having similar aims, in holding joint 
meetings during the Exposition By’ resolution i generat 
session the Secretaries of the several sections were gppointed a 
committee to co-operate, with the World's Congress Auxilgary 
In securing space for each section for the entire time of the Ex- 
position in which to register as headquarters for that section, 
and similar organizations, both foreign and domestic 

Thursday evenyg was occupied with a reception by the 

Women’s Reception Committee of the Ical Committee at the 
Powers Art Gallery This ıs by some considered" to be the 
finest art collection ın America, including pictures by Diaz, 
Corot, Millet, Verboeckhoven, Gérofne, Munkacsy, Doré, 
Bonheur, Vibert, Bougereau, Zimmerman, Cooman, Leloir, 
Hagborg, Schreyer, Henner, Le Rolles, Knaus, Jackobides, 
Delregger, Daubigney, Rousseau, and other foreign artists, be- 
sides works of the best American artists, and copies of Rubens, 
Titiens, Raphael, Cbrreggio, and others 

* Besides the annual address of the retiring President, Prof 
Prescott, only one other address was made in general session 
This was by Dr Joseph Jastrow on Friday evening on *' Hyp- 
notism and its Antecedents " In the first part of his lecture he 
gave a historical sketch of the development of hypnotism, and 
described various procedures in which it 1s involved. The 
careers of Messmer and other early hypnotists were sketched, 
up to the time when it obtained sctentific recognition. about 
fifteen years ago through the efforts of Charcot and Ricllet The 
second part of the lecture described the chief phenomena of 
modern hypnotism as revealed and recognized during, the last 
score of years The lecturer illustrated the illusions of "sense in 
various ways, and described in detail the methods of inducing 
the state In some instances, 1t was stated, the subject may not 
lose control, but simply finds 1t impossible to resist the demands 
of the operator For instance, upon being told that he cannot 
open his eyes, he finds 1t impossible to do so, though perfectly 
conscious , a cane placed 1n his hands he 1s unable to drop, and 
fingers set ingmotion he 1s powerless to stop. Many interesting 
phenomena were cited One of the spost eurious of these 1s 
what is termed the post-hypno suggestion." While the subject 
1s asleep 1t 1s suggested that he shall peworm some act at a 
certain time after awakening These acts are performed 
by the patient, sometimes even when the time set to elapse 
has been a year But perhaps the most surprising of all 
the phenomena cited was the control of the patient over 
involuntary powers Upon being told that a postage stamp 
placed on the arm is a plaster which will raise a blister, the 
effect 1s actually accomplishgd Sometimes the mere tracing of 
a hne upon the skin has produced the same effect In some 
cases rigidity of the muscles 1s induced, so that the agn may be 
kept extended or the body may be ngidly supported, with the 
head on one chair and thg feet on another, for a long time 
Important legal questions may be raised as to the responsibility 
of hypnotized patients Crimes may be committed at the insty- 
gation of the operator It has long been known that petty 
crimes could be so caused It ıs found also that the gravest 
crimes are equally controlled, as shown by repeated instances 
where the patient was given a dagger and told to stab a perso 
lying on a certain cot in the hospital, which the patentee 
though tke person stabbed was only a straw figure, but so 
covered as not to be recognized as such ‘The control over the 
nervoys system renders hypnotism,a valuable remedial agent in 
paralysis, aphasia, tetanus, and many other diseases controlled 
by or specially r&lated to the nervous systen? 

Another lecgure, whic was practically tantamount to a public 
address before the Assogiation, was that of G K Gilbert, 
Prex$emt of the Geological Society of America, before the 
Rechester Academy of Sciences, on ** Coon Butte and Theories 
of its Origin" This extinct grater, docated in Eastern Arizona, 
1$ unique*in showing no signs of lava or scoriz, and also in the 
fact thatemeteoric iron is found abundantly near it, numerous 
Specimens, one of them over 600 pounds 1n weight, having been 
pickétgip here, This suggested to Prof Cfilbert the hypothesis 
that the crater may have been caused by the ®npact of a larger 
metepr, sufficient to make such a hole three-quarters of a mile 
in diameteg, just as a cafinon ball fired into a target would do, 
especially as the general appearance of thisecrater 1s remarkably 
similar tosthat of some results caused by projectiles To test 
the correctness of this theory, he caused a careful magnetic and 
geodetic survey *to be maie to determine whether any large 


mass of iro? was buried beneath the crater, and‘also whether 
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the rim exgeeded the crater in bulk sufficientty to indicate a 
mass of m&tter in the rim larfer than would be caused by the 
displacement®of the material removed from the crater Both 
these*surveys,*however, gave negative fesults The magnetic 
survey*indicated that if any considerable mass (of tron exists 
there it 15 buried at least fifty miles deep, and a comparison of 
the quantity of matter in the rim shows no more than would fill 
up the space of the crayr He was compell@d, therefore, to 
abandon theaneteoric theory, notwithstanding that the chances 
of the fortuitous concurrence of such a crater accompanied by 
such a meteoric downfall ıs only one in five thousand The 
origin of the butte must therefore be an explosion of steam 

The president elect of the Association, Prof William 

- Harkness, of Washington, was born at Ecclefechan, Scotland, 
1n 1837, where his father, Rev James Harkness, resided till 
1839, when the family removed to Americae The father was 
for a while pastor of a church at Rochester, where the son was 
educated, after having spent part of his college life at Lafayette 
College, ın Pennsylvania He graduated at the University of 
Rochester in 1858, and received from the same university the 
degree of doctor of laws ın 1874 It was, therefore, peculiarly 
appropriate that he should be elected to the presidency at the 
Rochester meeting, 

Prof Harkness studied medicine, and practised as an army 
surgeon 864, but, with the exception of a short time in the 
army, he has been employed by the Government as an 
astronomer for about thirty years. During the total eclipse of 
1869, he #scovered the 1474 line of the spectrum of solai pro- 
tuberances He became prominent in observations of the 
transits of Venus 

It 15 difficult to select the most important and valuable papers 
from the whole number of 182 read before the several sections, 
but a few abstracts will be subjoined which appear to merit 
notice 

George E. Hale, of Chicago, read a paperebefore the 
astronomical section gn “The Spectroheliograph of the Ken- 
wood Astro-physical @bs@atory, Chicago, and results obtained 
m the study of the Sug " He described the ingenious apparatus 
which he had invented and perfected for photographing the 
faculz and protuberances of the sun This apparatus gives by 
far the most perfect pictures ever taken, and is theefirst which 
has successfully photographed the bright spots, showing facul 
which the eye cannot detect. Means were devised for taking on 
the same plate at one exposure both the facule and the pro- 
tuberances, and Prof Hale exhibited the first complete picture 
of the sun ever taken Comparison With the best plates made 
at the Lick Observatory showed the great superiority of the 
work at Chftago An observation of unusual interest was made 
on July 15, 1892 A photograph of the sun showed a large 
spot A few minutes later anot photograph was taken, 
which, when developed, showed that the bright band had 
appeared since the last exposure Twenty seven minutes there- 
after another photograph showed that almost the entire spot 
was covered with brilliant facule, which by the gnd of an hour 
had entirely disappeared, leaving the spot as at the first 

This indicat& an erupfon proceeding with inde- 

scribable and inconceivable velocity This disturbancg seems 
to be connected with magnetic disturbances and the brilliant 
aurora noted the nextday The section, with much enthusigsm, 
passed a vote of thanks to Prof* Hale for his researches 

Edwin B Frost read a paper òn ‘‘ Thermale Absorption in 
the Solar Atmosphere” Among the enteiestin 
observed were some cases where the umbra of sup spots radiated 
more heat than the neighbouring photosbhere, indicating, esther 
that the dark spot 1s at a higher elevation than the surrounding 
photosphere, and consequently loseg less heat by absorption of 
the sun's atmosphere, or that it 15 attended by aff wvisible 

facula * . ° 

Prof R S Woodward described the iced-bar base apparatus 

lately devised by him@or the Coast and Geodetic Qurv&y | Whi 
1s a line measures micrometer microscope apparatus. The 
measuring bar 1s of steel, five metres long, and its temperature 
1s kept constant by a packing of melting*ice The use of ther- 
mometers 1s thus avojded entirély From results submgtted by 
the author 1t appears thatthe total probable error of onegneasure 
with this apparatus of a distance a kilometre or More in length 
will not exceed one part in four to fiveemillions e 
One of the «most important uses to which Prof eWoodward 
has applied the iced-bar apparatus ıs that of showgng that long 


steel tapes, whensproperly handled, ewyl give from one Measure 
e * e. 
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the length of a lme, a kilometre, or more long witha probable 
error no? exceeding one partin a half-million C@nsidering that 
this can be done at the rate of two kilometres per hour with a 


too-metre tape, it would seem that such tapes must soon take 


hazh rank amongst apparatus for measuring bases 

Prof W A Rogers readytwo papers before Section D, the 
first of which was a description of a standard yard and metre 
upon polished steel The standard, which was exhibited, had 
upon one edge a metre subdivided by 20 millimetres and 40 
inches subdivided to tenths of inches Both are standard or 
62° Fahr It appears from an investigation of these standards 
that 772 of the separate millimetres have errors not, exceeding 
one mikron, aad that of the 400 tenth of inch spaces 280 have 
errors not exceeding one-twenty-five-thousandth of an inch 

Prof, Rogers read a second paper on an investigation of a 21- 
foot screw This screw was nade by the Pratt and Whitney 
Company for R Hoe and Co., of New York It appeared 
from this 1nves-igation that the pitch of this screw was very 
regular in its cFaracter, but that the linear error amounted to 
nearly one hundredth of an inch in 21 feet A part of this 1s 
undoubtedly due to flexure, but a part 1s due to changes of pitch 
in the screw itself 

In the sectioa of anthropology Permanent Secretary F W. 
Putnam gave an interesting talk on ** Copper Implements and 
Ornaments in the Ohio Mounds ” He emphatically denied the 
statements that these copper mstruments were fashioned by white 
men and given to the Indiansin trade — '' It must be,” said he, 
“that these implements were made by the native Americans In 
all cases where implements and ornaments are found in these 
mounds there are found also on the altars nuggets of copper 
So it is with the silver implements and those made of meteoric 
iron Now, is it likely that the trader would furnish the Indian 
with nuggets cf the natural material? There 1s conclusive proof 
that the original settlers of the Ohio Valley worked the metal 
into these implements and ornaments Again, many of these 
mounds have trees growing on them that are between 400 and 
500 years old his carries them back beyond the time of 
trading " Prof Putnam explamed that holes could be cut in 
the sheet copper which had been hammered out by the Indian 
by simply placing the sheet of copper on the trunk of a tree 
and pounding into ıt one end of an oak limb squared He was 
unable to describe the probable mode adopted by the Indians in 
cutting edges shaped like the teeth of a saw, but thought ıt was 
done by the use ofan instrument made of meteoric iron 

In the sect.on of biology, C V Riley read a paper on ‘‘ Fer- 
tilization of the Fig and Caprification " In the production of 
the hest Smyrna figs certain minute insects perform an essential 
function in fractifying the fig The process is called ‘* caprifica- 
tion," and has been peiformed by the aid of fig-growers ever 
since the time of Austotle Tne cultivator is accustomed at a 
certain seasoa to place the fruit of the ‘‘caprifig,” which con- 
tains these irsects, on the fig tree which contains the edible fig 
The caprifig does indeed produce a fig, but it ıs small and insipid 
The tree which produces the ecible fig does not yield fruit of fine 
flavour unless it is thus fertilized by the a1 of these insects, the 
scientific name of which 1s Blastophaga psenes The dbsence of 
these explains the insipidity of figs raised in California ebbero 
are, Indeed, a dozen species of Blastophagee found ın Amewca, 
but 1t 1s improbable that any one of them 1s adapted to the fer- 
tilization of the Sfhyrna fig, which growers there are trying eto 
cultivate The caprifig, however, 1s alyeady well established, 
and the desideratum seems to oe to introduce the insects This, 
Prof Riley thinks, can. bg done by gathering the guit contain- 
ing them in Smyrna fnd rapidly transporting ıt to California, 
which, he urges, should be undertaken by the Government eAn 
attempt was made last sumer by J Shinn, of Niles, Alameda 
County, Cfhfointa , The frui: contamın 
at Sufyina in the last days 8f June fand! received at Niles on 
July 23, within twety-ffve days, but itis not known whether the 
experiment was succesgful e — °c @ , 

in the section of physics, several valuable papers were @ontr- 
buted by G. W Hough, A®E Dolben, W L Stevens, E L 
Nichols, De W Snow, and other One of th® Most interesting 
papers giving results @f original research gs by Egwin S. ery 
on “Persistence 8 Visidn ” $ e. e 

Prof Frank P @Whitm4n, iff a brief paper on the ** Magneuc 
Distgubancgs caud by Electric Ratlwaysg’ gave thétoliowing 


rÉsults 8f recent observations —‘*No magneticSinstzumertts de ® se « ow 


perftlent on the earti®s field can be used for reasonably®accurate 

work at less,than 1500 feet ffom af electric rajwayp and the 
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distance must þe made greater still if the building ın which the 
instrument 1s ptaced 1s fitted with a system of iron pipes , Minor 
galvanometers must use iron shields and artificial fields, while 
earth indicators and other similar methods of finding the con- 
stant of a ballistic galvanometer must be abandoned Exper- 
ments are under way for providing the thinnest shield of soft nof 
which will serve as complete protectidh to magnetic instruments 
under such conditions as just mentioned ” 

The preliminary meetings of affiliated societies drew off much 
material which would otherwise have been presented to the 
chemical and zoological sections 

Prof Robert T Hill read to the geological section a paper on 
“The Volc&nic Craters of the United States," in which he 
said —''At the present moment, when many of the great vol- 
canoes of the world are in activity, Vesuvius and Etna in 
Europe, others in the Australian region, and Coluna in Mexico, 
I thought 1t a good 1dea to review the many beautiful volcanic 
craters found ın our own land The great cinder cones of New 
Mexico, Arizona, California, and Oregon are among the most 
interesting The most eastern crater in the United States 1s 
Mount Capulin, a vast mountain in New Mexico This 1s com- 
posed of volcanic cinder, which looks very much like that which 
comes from a locomotive, It rises 2750 feet above the plam on 
whichitstands — It 15 twelve miles in circumference at 1ts base 
Were it situated in the eastern part of the United States it 
would be considered one of the greatest objects of natural 
interest, but ın the West, where the phenomena are so abundant, 
1t is hardly noticed and it has not found a place on the maps 
In Arizona and New Mexico over 300 old volcanic necks or 
‘pipes’ are found, and there are 20,000 square miles of lava 
which has flowed from them The recent earthquakes in Cali- 
fornia were shown to have been produced by the terrific volcanic 
disturbances in Western Mexico " 

Prof Hull thinks it probable that the extinct volcanoes in the 
United States may again become active The volcanic region 
has only been known about fifty years, and experts say that ap- 
pearances indicate eruptions within two hundred years past 

The next meeting of the Association will be held at Madison, 
Wisconsin, on the third Thursday of August, 1893, unless the 
date shall be changed by the council 

Cordial invitations from the city government of San Fran- 
cisco, the California. Academy of Science, the University of 
California, and the new and munificently-endowed Leland 
Stanford, Jun, University, indicate. that a meeting at San 
Francisco will be arranged for 1895 





THE INTERNATIONAL CONGRESS OF 
ORIENTALISTS 


‘THE meetings of the Internationaf Congress of Onentalists 
are being Htld this week 1n London, and the proceedings, 

which are of great interest, have been attracting a good deal of 
popular attention, T&e Congress 1s being attended not only by 
a large number of British scholars, but by many representatives 
af opbey countries, among whom are the following —Austna- 
e Hungary Prof G Buhler, the Rev Joseph Dahlmann, Iw [ 
Goldziher, Dr J Karabacek, Prof I, Reinisch, Belgium 
Dre Abbeloos, Egypt Dr Vollers, France. Prof J Darme- 
steter , Germany Prof, K Abel, Prof R E Brunnow, Prof 
9*Geger, Prof Hommel, Prof Hubschmann, Dr G Huth, Prof 
Kautzsch, Prof Kielhorn, Prof Leumann , Holland Prof 
P N Land, Italy Prof Ascoli Dr® Garlo Formicht, Count 
Angglo de Gubernaus, Dr Pavolim, Sweden and Norway 
Dr Karl Piehl , United States of America Prof Charles Lan- 
emm, git We H Ward * ° e 
At the opening meeting on Mogday, Prbf Max Mullea de- 
livered his presidential address After some preliminary observa- 
tions, gn the course of which he éxpregsed the obligations of the 
Congres to the Duke of York for havin& consented to act as 
honoraryprésident, Prof Muller spake of the splendid service 
which has been semdered by Oriental scholarship in proving that in 
prejugtoric times language formed g bond of union between the 
ancestors of fanyof the Eastera and Western,nations, and that 
1n historic times also, language? evhich seem to separaje the 
great naths of anuqnity, never separated thg most important 


and exchange between then impossible ‘These two discovepies 
seemed tqhim L16 form the pighes$ glory of Oriental scholarship 
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during the present century It was often supposed thé students 
of Oriental languages and of the science of language glealt with 
words only Even now, when scholars spoke of langRages and 
families of languages, they often forgot that langfiages meant 
speakers of languages, ahd that mie pf speech presupposed 
real famihes, er classes, or powerful confederacies Which 
have struggled for their existence ang held their ground. against 
all enemies ‘‘ Languages,” said Prof Muller, “as we 
read in the book 8f Daniel, are the same as nations that dwell 
on all the earth If therefore Greeks and Romans,eCelts, Ger- 
mans, Slavs, Persians, and Indians, speaking different languages, 
and each forming a separate nationaliw, constitute, as long as 
we know them, a real historical fact,there 1s another fact equally 
real and historical,though we may refer it to a prehistoric period, 
namely, that there was a time when the ancestors of all these 
nations and languages formed one compact body, speaking one 
and the same langumge, a language so real, so truly historical, 
lethat without ıt there would never have been a real Greel, a real 
Latin language, never a Greek Repubhe, never a Roman 
Empire, there would have been no Sanskrit, no Vedas, no 
Avesta, no Plato, no Greek New Testament We hnow with 
the same certainty that other nations and languages also, which 
in historical times stand before us so isolated as Phenician, 
Hebrew, Babylonian, and Arabic, presuppose a prehistoric, 
that 1s, an antecedent powerful Semiuc confederacy, held to- 
gether by the bonds of a common language, possiely by the 
same laws and by a belief in the same gods Unless the an- 
cestors of these nations and languages had once lived and worked 
together, there would have been no common arsenal fan which 
the leading nations of Semitic history could have taken their 
armour and their swords, the armour and swords which they 
wielded in their intellectual struggles, and many of which we 
are still wielding ourselves ın our wars of liberation from error, 
and our conquests of truth ” 

With regard to the question as to the exact part of the world 
where thesegconsolidations took place, no definite or positive 
statement could be made Nothing, ghowayer, had shaken his 
belief—he did not call it more—t# tlre oldest home of the 

| Aryas was ın the East All theoutes 1n faveur of other localities, 
of which so much had been sa.d lately, whether in favour of 
Scandinavia, Russia, or Germany, rested on evidence far more 
| precarious tan that which was collected by the founders of 
| comparative philology There was also a difference-of opinion 
as to the original home of the Semites, but all Semitic scholars 
agreed that 1t was ‘‘somewhere in Asia ” With regard to time 
the difficulues were still greater , but Prof Muller expressed the 
opinion that if we must follow the example of geology and fix 
chronological limits for the growth of the Proto Áryan language, 
previous to the consolidation of the six national "languages, 
10,000 B C would by no means be too distant as the probable 
limit of what he would cal our historical knowledge of the 
existence of Aryan speakers somewhere in Asia There must 
also have been a long period previous to the formation of the 
great Semitic languages, becatse thus only can the fact be 
accounted for shat on many points so modern a language as 
Arabic 1s more primitive than Hebrew, while 1n other gram- 
matical formations Hebrew is wore “primitive get, 
Whethewit was possible that these two linguistic consolidations, 
the Aryan and Semitic, came originally from acommon source was 
a question which scholars did pot like to ask, because they 
knew 1t did not admit of a scholarlike answer Another ques- 
gon also which Sarried us back sull furthef into unknown anti- 
quity, whether it was possible to account for the origin of 
languages or rather of human speech in general, was one which 
schofare eschewed, because ıt was one to be handled by philoso- 
phers rather than by students of language Lhe deeper we 
delved the farther the solutiqn of tha» problem seemed to recede 
from ourgrasp , and we might here too learn „he old lesson that 
Gur mind was not made to grasp beginnings And yet, though 
agoe ting this limitation of their labours as the common fate of 


amah kaowledge, Oriental schola had not altogether 
laboured ın vam No history of the worldecould in future be 
writgen without its introductory chapter on the great consolida- 
tions of the ancient Aryan and Semiuc speakers It might be 
said thao this great discovery of à whole agt in the drama of the 
world, tlee very existence of which wz& unknown to our fore- 
fathers, was due to*the study of the Science of Language 
iather than to Oriental ‘Scholarship But where would the 
Science of*Language have been without thee students of 
Sansknj ande Zena, of Hebrew and Arabic? “At a 
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them, an I doubt whether anybody here present would deny 
that itis Auen the first place to Onental scpolars, such as Sir 
W Jone¥ Colebrooke, Schlegel, Bopp, Burnouf, Grimm, and 
Kuhn, if wg now have a whole period added to the history of 
the gvorld, 1, we now can prove that lgng before we know any- 
thing of Homeric Gueece, of Vedic India, of Persia, Greece, 
Italy, and all the rest of Europe, there was a real historical com 
munity formed by the speaRers of Aryan tongues, that they were 
closely held together by the bonds of a common speech and 
common thoughts — It9:s equally due to the industry and genius 
of Orienta? scholars such as de Sacy, Gesentus, Ewald, and my 
friend the late Prof. Wright, if 1t can no longer be doubted that 
the ancestors of the Speakers of Babylonian and Assyrian, 
Syriac, Hebrew, Phenician, and Arabic formed once one con- 
sohdated brotherhood of Semitic speech, and that, however 
different they are when they appear for the first time in their 
national individuality on the stage of history, they could once 
understand their common words and common thoughts, like 
members of one and the same family Surely this 1s an achtevee 
ment ın which Oriental scholarship has a right to take pride, 
when ıt 15 challenged to produce its title to the gratitude of the 
world at large ” 

Turning to another field, Prof Muller showed that Oriental 
scholars had inspired the oldest period in the history of the 
world with a new life Instead of learning by heart the un- 
meaning names of kings and the dates of their battles, whether 
in Egypf*or Babylon, in Syria or Palestine, we had been enabled, 
chiefly through the marvellous discoveries of Oriental scholars, 
to watch their most secret thoughts, to comprehend their 
motives, to listen to their prayers, to read even their private and 
confidential letters The ancient history of the world might be 
said to have assumed, under the hands of Oriental scholars, the 
character of a magnificent dramatic trilogy The first drama 
told us of the fates of the Aryan and Semitic races, as compact 
confederacies before their separation into various languages and 
historical nationalities The second drama was formed by the 
wars and conquests of the great Eastern Empiges in Egypt, 
Babylon, and Syria, butert showed us that besides these wars 
and conquests, ther was a constant progress of Eastern culture 
towards the West, eowards the shores and islands of the Medi- 
terranean, and lastly towards Greece The third drama repre- 
sented the triumphant progress of Alexander, the Greek far 
more than the Macedonian, from Europe througis Persia, Pales- 
tme, Phenicia, Egypt, Babylon, Hyrcania, and Bactra to 
India, m fact through all the great empires of the ancient East 
Here we saw the fist attempt at re-establishing the union 
between East and the West ° č a 

Prof Muller concluded his address with an eloquent and ım- 
pressive plea for the encouragement of Oriental studies in Eng- 
land  '*When," he said, ** I accepted the honourable post of 
president of this congress, ıt was chiefly because I hoped that 
this congress would help to kindlg more enthusiasm for Oriental 
scholarship in England. But that enthusiasm must not be 
allowed to pass away with our meeting It should assume a 
solid and lasting form in the shape of a permanent and powerful 
association for the advancement of Oriental learning, having its 


roper home in the Imperial Institute If the members of this 
tis and therr friends will elp to carry out this plan, then 


our congress might hereafter mark an important epoch in the 
history of this tne gieatest Eastern Empire, and I should feel 
that, in spite of all my shqrtcomings, I had proved ngt quite 
unworthy of the confidence which my friends and fellow- 
labourers have resed 1n me ” " s 

A vote of thanks to Prof Muller for his sr i address 
was moved by Prof von B ihler, segonded by Count de Guber- 
natis, and carried with enthusiasm e? 

On Tuesday the work of the sections was proceeded with 

* Special interest was giveneto thegproceedings on Wednesday by 

the reading of an adaresy written by Mr GladStone, for the 
section dealing with Archaic Greece and the East e . 
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THE ERUPTION AT SANGIR 


OY Friday last the Zrmes printe@ some interegting extracts 

from a letter {dated L&buan, July r1, €892) by Ir George 
Ormsby, a magistrafe in. the British North Bogneo Com- 
pany's Service, containing an account of the récent eruption 1n 


Sangir, and of a visit paid to the spot immethately afterwards 
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‘Mr Ormsby left Sandakan on June 4 in thes s. Nor mandy, and 
arrived at Menado on the morning of the 7th, After a vigit to 
Govontalo the vessel returned to Menado on the roth, and here 
Mr Ormsby heard that there had been an erupfron on some of 
the isfands to the north, and that the ss Æecuba, which had 
arrived at Menado just after the Normanby had started for 
Govontalo, had been chartered by the Dutch Government, and 
Shad gone out to find the scene of the eruption and to render 
assistance On the 12th¢he Aecuda was sighted coming anto 
Menado, and Mr Ormsby and ,the skipper of the Normandy 
went on board as soon as she droppedanchor ‘‘ The captain,” 
says Mr Ormsby, ''told us that he first went to an island 
called Stow, as the volcano there was known to be active He 
found the island covered with ashes, but was told that the erup- 
tion had taken place at Sangir, an island about 39ymiles further 
north, He went on there, and found ıt buried in ashes, they 
were digging the houses out at Tarona, the port The cocoanut 
trees were all destroyed, and the loss of life was unknown The 
volcano was slightly in erifption when he arrived He went 
along the coast, stopping at the villages, and sending rice ashore, 
as the people were without food He said some of the people 
were frightfully burned and maimed ” 

When the Dutch official who was on board the Hecuba 
reported the state of affairs to the Resident, the Normandy was 
chartered to take rice to the island and land it at Tarona She 
left Menado at midnight, and arrived at Tarona next afternoon 
‘* As we steamed up the coast of Sangir we could see the cocoa- 
nuts, with all the leaves broken and hanging downwards and 
covered with ashes, although the southern end of the island ıs 
sheltered from the volcanofby hills The harbour of Tarona 1s 
a narrow inlet, about half-way up the western side of the island, 
with steep hills on each side The village 1s on the north side 
of the harbour, and 1s sheltered from the volcano by the hills 
behind ıt , behind the hills a large plain stretches to the foot of 
the volcano ” 

The eruption took place on the 7th at 7 p m , and there was 
a slight eruption on the 9th, followed by heavy raim The only 
damage done in Tarona was by the weight of ashes , many of 
the hghtly-bu native houses were crushed “The afternoon 
we arrived,” Mr Ormsby says, “I went ashore, and followed 
the road from Tarona along the harbour On rounding the end 
of the hills the road turned and ran along the northern slope of 
the hill , down below the road there was a deep ravine, with a 
small stream at the bottom, which was warm and smelt strongly 
of sulphur The ravine was 40 ft or 50 ft deep, and had 
evidently been partly cut out by a stream of mud, which had 
rushed down it from the foot of the mountain and torn away the 
road in places Looking across the ravine towards the crater 
the whole plain was burnt up, and near the foot of the mountain 
there was a jet of steam and thick black smoke On the slope 
of the cater there was no sign of lava or mud The three mud 
rivers I saw started from the foot of the mountain I followed 
the road for some distance About two miles from the sea it 
crossed a small triangelar plam, and then zigzagged up the 
central range of hills Where it crossed the plain it was entirely 
washed away by mud and ashes, which had been hardened by 
the ram after the eruption The bridge across the,stream was 
also destroyed, only the butts of the piles remaini I got up 
to the top of the hills and a bit down the other side Ihada 
fige view of the volcano from the top, it was smekeng,ebut 
there were no fireworks while we were on the island — Ieoticed 
a column of steam rising from the plain, close to the foot of the 
volcano, ard determined to try and reach it next morning?" 

The column of steam was visited wext day by Mi Ormspy 
and the chief engineer, but they reached it with difficulty On 
the way they had tq ftynp a '' stream which was steaming, and 
must have been very hot" He says —'' We went &p to where 
the steam was blowing up through the mud The nfd was 
quite ign. bug so hot that we had to shift from one {oot to the 
other he steam was pyfing up throughea lof of Iele, tut 
not very strongly where We were I poked up a lot of stones 
out of one of th® holes with my stick , they, were so hot you 
could not hold them € Ilet two of*them cool a fit, and theg 
rolled them up in my handkerchief andeput herp in Wy pocket 
One of them was covered with. sulphur systals, bat, unfortu- 
nately, ¥ lost ıt as we were returning e*whole place smelt 
strongly of sulphi, gnd &e,soon decaded wehad had enough 
of it, as it wa8ebout 9 a m@and betwee the suneabove and 
thé earth beloff we were ooth streaming with perspiration We 
got bacle to thf ship pretty well faggede and, I sthyed on board 
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till we left at 3p m" We went direct from Tarona to Sandakaw, 4 nmeteen species or subspecies of Antillean birds prng m the, 
and as we steamed past the north end of the island I counted | same area, but wot further nofth d. F 
18 fets of steam*and smoke on the plain where in the morning I find on examínfng and comparing the West Ingiarfstatistics, 
there had only been two The volcano itself was wiapped im | that no less than®51 genera of West Indian land byds faz/4o 
smoke, and tHtre were heavy clouds of smoke hanging ever the | reach Flonda or any other part *of North Ameri These 
e — plam . The Dutch controleur told us that they had | genera are as follows — 9 
already recovered 300 bodies, but that it was impossible to esti-*|  Afzmocechia, Cichlhéermmia , Margarops , Ratnphocinftlus 
mate the total loss He said the other side of the island was | Cinclocerthia , Leucopera , Catharopera , Mzcrolgea, TereBatris 
worse, lava as well as mud having Qverflowed there, and that | Glosseptila , Laletes, Dulus, Calhge , Spindalıs , Nesospengus y 
whole villages were buried No lives were los: 1n Tarona itself, | Phavicophelus , Calyptophilus , Saltator , Loxigilla , Melopyr- 
but forty men from there went into the Jungle just before the | 74a, Loarmetris®, Sicalis, Nesopsar, Elama, Lawrencia, 
eruption, and only one got back alive . We got to San- | Blacecus, Myctehus, Siphonorhes,  Hemiprocna, | Glaucis, 
dakan at midnight on the 16th, and stopped a day there The | Zampornes, Eulampis, Arthurus, Thalurama, AMellsuga , 
eruption was distinctly heard at Sandakan, though itis nearly | Dosecha, Bellona, Sporadinus, Pigotelus, —Temnotrogon , 
500 miles from Sangir.” Saurothera , Hyetorms, Todus, Picumnus , Nesoceleus, Ara, 
d Chrysotis, Gymnasio , Rupornis , Regerhinus p Xiphidiopicus 
Em Those printed 1n ordinary type appear to occur-in the West 
Indies only in the Lesser Antilles 
THE WEST IN. d rey ud 4 IN SOUTH The number of West Indian spectes not reaching Florida B 
of course overwhelmingly great, but here the comparison would 
H MERRIAM has latel a paper be unfair, owing to the large number of representative species, 
D R e Geographical Mcr M E Ponh on different islands In order to obtain a just estimate I have 
America” (Proc Biol Soc Wash, Apmil, 1892), wbich should | therefore made a list of the land birds inhabiting Cuba which 
attract attention on account of the important problems discussed, | 40 not occur in Tropical Florida, and the result shows one 
and the interesting and somewhat novel views advanced On | family ( Zodede), 18 genera, and 52 species There are also a few 
PP 49-55 there 1s a review of the faunal relations of Southern sub-species 
Florida, in which Dr A R Wallace is severely criticized for The list 1s as follows — 
having stated that Florida is, from a biological point of view, Icterus hypomelas Myiarchus sagra® B 
essentially North American, and totally distinct in character Agelaius humeralis * Blacicus cariboeus 
from Cuba and the Bahamas, from which it 15 separated by only 35 assimilis Tyrannus magnirostris 
a narrow strait The phrase specially attacked 1s out of ** Island Sturnella hippocrepis. Antrostomus cubensis 
Life," as follows “Between frigid Canada and subtropical Quiscalus gundlachn. Cypselus phoenicolius 
Flonda there are less marked differences in the animal produc- ys atroviolaceus. B paral te zonaris 
tions than between Florida and Cuba ” Corvus nasicus alypte helenæ 
I well remember that some time ago, when I knew next to ,» minutus * Sporadinus riccordi. B 
nothing of the West Indian fauna, this particular phrase seemed Pitangus caudifasciatus * Priotelus temnurus 
to me very erroneous, An American zoologist cannot fail to be * Saurothera merlin: Petrochelidon fulva 
struck with the presence of a colony of West Indian forms in * Todug multicolor Viveo gundlachi 
Southern Florida, so distinct from the species and genera of the * Xaphidiopicus percussus * Spindalis pretrei 
United States Following Dr Meriiam's enunferation, we see Centrurus superciliaris *#felopyrrha nigra P 
nine genera of tropical birds, hundreds of tropical insects, a Colaptes chrysocaulosus. * Pyrrhpmitris cucullata 
dozen or moie land shells, many plants, and so forth It would * Nesoceleus fernandinze Euetheta olivacea, 
seem impossible to doubt that Southern Florida should be * Mimocichla rubripes * Ara tricolor 
referred to the West Indian faunal division in the face of such ne schistacea Conurus euops 
evidence Myadestes Elizabeth, * Chrysotis leucocephala B 
But 1f we examine the matter from the point of view of a Mimus gundlach:. B Asio stygius 
West Indian, who 1s searching for a fauna in Florida, which is Polioptila lembeyi * Gymnasio lawrenen, 
identical, or nearly so, with that of the islands, things look very Dendroica petechia (race + — Glaucidium syu 
different indeed Dr Wallace's reference was to Florida as a gundlachif B Accipiter gundlacbi 
whole, the term *' subtropical"" being used as descriptive of the » pityophila »  fringilloides 
State, not of the southern coast only, as used by Dr Merriam * Teretistris fernandinze * Regerhinus wils8nn 
In the map given by Dr Merriam, about nine-tenths of Florida $3 fornsi Columba corensis 
are coloured orange, to indicate tbat they belong to the Lower * Coereba cyanea k^ n mornata 
Sonoran Region of the author Noy tht, with the Upper Geotrygon caniceps 
Sonoran, which stretches into Canada, north of Lake Ene, | The two species of Columba are not definitely given as 
forms the Sonoraff, one of Dr Meram s primary divisions, the | Cuban in Cory’s work but I believe they occur there Species 
distinction of which from the Tropical region he has so well | marked with an asterisk are of genera not reaching Florida, 
demonstiated Furthemore, a large part of Canada 15 coloured species marked ** B” also occur in the Bahamas 
blue on thé map, to show that it belongs to the Transition The Bahama Islands also Mave many birds that arent 
Regiqg between the Sonoran and the Borcal Hence it appears, | Tropical Florida, including some genera, as Dovzecha (two 
drom Dr Merram’s own map, and the statements through®ut | species) A : 
his paper, that by far the greater part of Florida 1s more allied | “It is ghus apparent that, so far as,the birds are concerned, the 
faunally to portions of Canada than it is to the West Indies, so | arm of sea between Cuba or the Bahamas and the mainland has 
far exactly confirming the truth of Dr Wallace’s statement been very efficiet ın preventing the minglfhg of two fauna 
©° This will no doubt be readily admitted by Dr Merriam, who alfhough a limyed numbér of species have crossed it i 
e e bases hiscriticysms on the ground that Dr Wallace had over- To* give many, other jnstances would unduly prolong this 
looked tha existence of a West Indian faun& along the extreme | letter ,ebyt one may cite the land shells as a much more striking 
southecoast of Florida We may, therefore, consider the evı- | casg. The land mollusca of Cuba and Florida are almost en- 
ès dence whereby this hmited portion of the State ıs placed in the | tirely distinct, the small nugiber (about a dozen?) of West 
Tropical livn. , For convenience, we may glide to this tract | Indian foren which have reached Florida is really surprising, 
as Tropical Florida, usfng the terfh tropical to indicate the considering the favourable currents and the proximity of the two 
climate rather than the fauna Sd areas Cuba contains numerous generic and subgeneric types, 
,, ln owler*o get*ot the» necessafy fagis I have compared the | anf h@ngrefis of, species, which have never tached Florida ? 
birds of ghe regions under consideratioh, using Cory's ** Birds of On the other hand, even on the Flonda Keys we get such 
the West Indits” as a guide to the Anthology of the several T These might be modified in shght details by searching the most recent 
islands e M . hterature, but Cory's work (xii) 1s very complete up to the ume at was 
Da Merriam says t “fno leas thanenine” genera of | published A . 
Tropical gAmer cane birds inhabg Tropifal Flptida, and cites 2Dr Meram cites 200n Dr Dall's authority, bft several of these are 
i ee not land shef& bufgbelong to brackish or fresh water 
This statgment 1s qualified by a footnote in the newMedition of “ Ifland 3 Thus, Cuba has considerfbly over 200 species of operculate land-shells 
nin ne where t$: qu @ some 15) Indian forms 1s Weferred go s e. xh ch have not reached Florida, e 
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North AmWrican types as the subgénera Polygy® and Mesodon 
of Helix (Z8 una, No Name Key , H pustula, Cedar Keys , 
H>carpentdiana, Key Butayne , E. cereolus, Indian Key, Key 
West, Egifont Key , ÆA septentvolva, Key West, H ofpuata, 
Cedar Keys (But this is also a Yucatan species), ZZ szulsfeia, 
plentify! on seferal Keyg, Æ auriculata, Cedar Keys) 

How far the birds of Tropical Flonda agree, with those of 
the Sonoran region I do not know, having no list at hand from 
which to glean the facts, but inasmuch as they must greatly 
exceed mineteen, the number of Antillean forms quoted by Dr 
Merriam, ıt $ apparent that the character of the atr-fauna cannot 
be so totally different from that of more northern regions as to 
justify the proposal to Merge it ın a different primary faunal 
division Dr, Merriam gives a list of the birds which are sup- 

e posed to be re8tricted to Southern Florida, comprising two 
species and seven sub-species , thts list emphatically confirms the 
view that the region in question is really North American 
(Sonoran), for of the two species, one belongs to a genus which 
does not occur in the West Indies, and the other to a North 
American genus which has no endemic West Indian spectes 
The seven sub-species are aX of North American species, and 
three of them belong to genera (Aeleagres Cyanocitta, Suta) 
which do not exist in the West Indies è 

To sum up, the facts seem to be as follows —The whole of 
Florida really belongs to the eastern division. of the Nearctic 
region (or to the Sonoran region of Dr Merriam), but along the 
southern cast, on land of comparatively recent origin, a number 
of West Indian forms have appeared, owing to the assistance of 
currents conveying floating trees, &c , and to the proximity of 
Cuba and *sthe Bahamas, which has permitted many birds and 
insects to fly across These immigrants have formed a distinct 
colony, but not to any great extent, so far as can be learned, at 
the expense of the native fauna The recent appearance of this 
colony 1s shown by the fact that (except somewhat doubtfully in 
the case of a few mollusca) there ıs at present no tendency to 
form new endemic species Mr Schwarr, who was so 
impressed with the great number of West Indiam insects he 
found in this regtog, Specially mentions that there were zo 
endemic forms * . 

he northward spyead of this colony has doubtless been 
largely prevented by climate, as stated by Dr Merriam, but 
doubtless also quite as largely owing to the competetion of the 
Sonoran fauna, for, as Dr Merriam has himseéf put it in 
another connection, 'íthe sustaining capacity of a region is 
limited, hence such a thing as overcrowding, in the sense of 
greatly 1nereasing the number of organisms a region can support, 
1s an impossibility ” 

If climate had been the only bafner, then Tropical Florida 
should have a fauna hke that of Cuba, but so far from doing so, 
1t 15 still esfentially Nearctic, notwithstanding the existence of a 
very important and interesting West Indian colony At best it 
1s a transition region < 

Under the guidance of Dr Merriam, reseatches into the 
geographical distribution of North American birds and mammals 
are being energetically carried on, and if I am not mistaken in 
the above stated opinions, no doubt informatyn will in due 
course accumulate that will cause him to withdraw from the 
post.cn,here criticized, nd to adifut that Dr Wallace was, in 
the main, perfectly correct T D A CockgRELL 
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* A4 NEW SECT OF HERO, WORSHIPPER n 


UNDER this title, the Jagan Marl describes a curious Socrepy, 
. established in Japan, in hqnour of Isaac Newton, and 
which 1s not a new scientific association so much as *$ gew cult 
The day of all the year to the memHers 1s Christmas Day, being 
that on which in 1642 the immortal Newton was born The 
constitution 1s of the@implest The professors, gradtiatedt afti 
students of the mathematical, astronomical, and physical ‘classes 
of the Tokio University are ea offfcio members , once a member 
always a member, and there are no ofhers The Society was 
launched as one for yndergrad@iates by Messrs Fayisawa, Tanaka, 
and Tanakadate, the first brilliant. triumvirate of maghematical 
graduates which the Tokio University geve to fhe world In 
its early days it met in the students’ dormusry But as the 


undergraduates developed into graduates and assistants, the® 
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professors themselves were drawn into the fold, and a mgre 
suitable assembly hall was found 1n the University Observatory 
Now, however, that building is devoted to seimelogical pur- 
suits At Christmas, 1890, or Newtonmas, 248, forthe first time, 
the members of the Vew/onkaz, or Newton Association, met in 
fhe Physical Laboratory of the Imperial University, to hear each 
other talk, to distribute appropriate gifts, and to lengthen out 
the small hours with laughter and good cheer The Society has 
no President a portrait of the august Sir Isaac presides over 
the scene It keeps no written records, no minutes , but its tra- 
ditions are simple, and easily handed down from yearto year The 
entertainment provided 1s the work of the second-year students, 
assisted by those of the first year Each professor 1s expected 
to make a little speech, which 1s sometimes historical, sometimes 
whimsical, as tne individual spirit may prompt , but it must not 
be suggestive of the background of a blackboard The meeting 
1n fact 1s essentially social , and in the preparation of the magic 
lantern slides, the committee of management lay themselves out 
efor frolic and jest The picture may represent a comical 1nci- 
dent familiar to most of the members, or it may be a pictorial 
conundrum to guess — It was a fine humour, for instance, which 
gave a caricature of one student notorious for his indefatigable 
asking of questions This youth was shown labouring under a 
shoulder beam, from which hung two buckets filled to overflow- 
ing with pomts of interrogation, while m the background 
was seated one of the professors, perfectly aghast as this mathe- 
matical labourer approached with his load After the magic 
lantern exhibition comes the lottery for presents This is a 
great feature, productive ofsmuch merriment Each person 
draws a paper, which may be blank, but usually has a name on 
it This name may be one of the illustrious. living, or the still 
more illustrious dead Corresponding to each name is an 
aiticle, which, with all solemnity, is presented to the holder of 
the paper The connection between the article and the name is 
more or less symbolic, or it may rest on a far-fetched pun, to 
which the Japanese language readily lends itself — Usually the 
Jokes are very technical, but occasionally they appeal to a circle 
more wide than mathematical Thus the drawer of ** Newton " 
got an apple, and the diawer of “ Franklin" a kie — *' Her- 
schell” (Sir John) was represented by a sprig of Nanten 
(**southern heavens," which ne surveyed), ‘‘ Archimedes," by 
a naked doll supposed to be returning from the bath, while the 
holder of ‘‘ Kant- Laplace," got a puff of tobacco smoke blown in 
his face, symbolic of the nebular hypothesis Some time ago 
it was pointed out by a European member of the az that in 
holding the ‘‘Newtonmas” on Christmas Day the members 
were guilty of a chronological crime hardly to be excused in 
men trained 1n the accurate school of Newton For although 
he was registered as being born on Christmas Day, 1642, 1t was 
Christmas Day, old style In all strictness he was born on 
January 5, 1643 But the great convenience of having the fée 
at the beginning rathei than towards the end of the winter vaca- 
tion, and the avoidance ef clashing with Japanese New Year 
festivities, were sufficient to outweigh all other considerations 
whatsoever Besides, did not Newton himself hold his birthday 
on Christmas Day? Why, then, should his admirers hold it on 
any other? After all, concludes the Ybkokama journal, the 
peculiar interest of the ‘‘Newtonmas” lies in its "existence 
Only to the hero-worshipping Japanese has ıt occurred athas 40 


pay honour to the memory of the greatest mathematical sage ofe 


alltrme Very few English-speaking naturalists, to use the 
word in its wide&t and legitimate sense, are even aware that 
Christmas Day im 1642 beheld the lerth of Newton Itis 
possible that nearly fifty years ago a bicentenary 
held in Cambridge , andgt 1s very probable that algout fifty years 
hence Newton's tercfbtenary will be celebrated in Isngland— 
perhaps over all the civilized world But an annual celebwition 
byta Newton Club outside Japan ıs a thing not to be dreamed 
of, unles®Japan mfluences the hero-woishippiag ififtin&t ef thes 
Weftern people as profounfy as she haf influenced their esthetic 
taste, . * 
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Royal Socrets®af Victoria, Vol 3 (N s”), Proteine, Part I 
cont&ins Notes@n Wesf Auftialian. oology, by A J, Campbell 
Pj. 1r and 2) ,@On some Victorian fishes, with ddicriptions of 
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terygium macleayanum (Pl 3) by A H Lucas, Anthropology* 
in Aystralia, by A W Howitt, On the nomenclature of chick- 
embryos (Pls 4.7) Instead of indicating the stages in the 
development ofthe chick by the number of hours or days, which 
1s unsatisfactory, as different eggs incubated for the same length 
of time will frequently be found to contain embryos which have 
reached quite different stages of development, the stages are 
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"appeared a short distance apart, one of which ordy 
steam, while the Sther gave rise to a flow of lava whigf passed 
westwards of Monte Nero, and which has beem dflled the 
western stream ft was not till after tie flow had c@ased that 
four volcanic pones arose successively from north to'south at 
,2 distance of about 60m to the east of this cle Another 
flow of lava passed to tht east of Monte Nero, ami was cafled 


marked based upon the external form, and each ıs designated by9| the eastern stream For about a month the eruption followed 


a letter of the alphabet On some Vactorian Land Planarians, 
by Prof W B Spence: (Pls 11 and 12), enumerates ten species 
of Geoplana and describes G  desdys sp n, and 
frost, sp n , all the species are figured in two admir- 
ably executed coloured plates On the movements of the 
heart of Hoplocephalus superbus ın and out of the body, by Dr 
McAlpine , Qn a Nematode from the stomach of Hoplocephalus 
superbus, and on a fluke parasitic 1n the respiratory and aliment- 
ary systems of the same Neither parasites are named but the 
Nematode (Ascaris) 1s figured on pl 8 On the presence of 
amoeboid corpuscles in the liquid discharged from the nephridial 
apertures and oral papilla of Peripatus, by A Dendy, On the 
shell money of New Britain, by R H Rickard, On the 
Dukduk Association of New Britain, Notes on the miocene 
strata of Jemmy’s Point and on the older tertiary at Bairnsdale, 
by J Dennant Some new or little known Polzyoa, by P H 
MacGillivray (PIs g and 10) , Notes on the marine rocks under 
lymg Warrnambool, by G S Griffiths 
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Paris 


oe 


its normal course, the lava continued to fiow and the cones 
increased in height But on August 9 important modifications 
took place The* ejections dimmishede and the explosions 
ceased It was thought that the disturbance wasdying out, 
but on the 11th such an eruption of steam took place that Etna 
disappeared entirely in an absolutely epaque cloud At the 
same time it was found that the lava, leaving the first tracks, 
had taken a new path across the vineyards In the morning of 
the 12th the opening of a new mu in the ime of the preced- 
ing ones was found in the act of building up a cone The 
previous evening the observers had passed over the same spot 
gud had found small vents giving off vapours, but nothing to 
indicate the formation of a crater in so short a time The for- 
mation of this crater was accompamed by a complete cessation 
of the ejections from the second volcanic cone, which had been 
very violent The erupuon thus seemed to have entered a new 
stage of development 
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NEW CONTRIBUTIONS TÓ THE BIOLOGY 
OF PLANTS ° 


Bertrage zur Biologie der Pflanzen 
von Di „Ferdinand Cohn Band 5 


Herausgegeben 
Heft 3 1892 
TS the new number of Prof Cohn’s publication Dr 

Max Scholtz contributes an interesting paper on the 
nutation of the flower-stalk in poppies and of the ter- 
minal shoots in Virginian creeper In both cases the 
nutation 1s dependent on*the action of gravity, but has 
nothing to do with the weight of the bil In the case of 


poppies the downward curvature of the stalk takes place®} “ 


with sufficient force to lift a weight equal to twice that of 
the flower-bud If, however, the flower-bud be removed 
there ıs no longer any nutation, the stalk straightens 
itself | Vochting had already shown that this ıs the case 
even if the amputated bud 1s tied on again with thread 

Dr Max®Scholtz further states that if a weight three times 
as heavy as the bud ıs substituted for it, the stalk still 
straightas itself, and lifts up the weight The state of 
the case then 1s this the upper part of the flower-stalk, 
during a certain stage of growth, 1s in a high degree 
positively geotropic if ıt remains in connection with a 
developing flower-bud, but not otherwise The author 
has further succeeded in determining the exact part of 
the flower-bud which governs the geotropism 9f the stalk 

If the pistil 1g excfsedefyitation ceases, the stalk becoming 
négatively geotropjc , but if all the other whorls of the 
flower are removed and the pistil left, then nutation goes 
on as usual But beyond this, if the ovules are extir- 
pated, but the wall of the ovary left standing, "the nutation 
1s stopped Hence we arrive at the suwiking conclusion 
that the presence of developing ovules in the young ovary 
determines the reaction of the flower-stalk towards 
gravity „A certam analogy 1s obvious with theirritability 
of root-tibs, investigated by Darwin. Dr Max Scholtz's 
observations afford a good example of the extreme com- 
plexity of those phenomena of*growth which a few years 
ago were thought susceptible of a simple mechanical ex- 
planation The author thinks that the nutation ıs of 
advantage, inasmuch as the reversed position of the 


“mettewer-bud allows a b@tter access of light to the developing 


ovary " As ıs well known, the flower-stalk ceasas to nod 
when the flower opens, in other words, as soon as the 
development of the ovules'is completed the flowe®stalk 
becomes as strongly negatively geotropic es it had been 
positively geotropic before bd 

Dr Max Scholtz has made suniar observations on 
the nodding ends of the main shoots of Antpelopges 
guinguefolia Here also the positive geotropism 
of the younger internodes qnly exists so fong as 
the terminal bud is present and uninjured? Both 
here and in the @oppies the same part ,of the Stef 
which for a timeeshows nutation afterwards erects itself, 
reversing its reaction towards gravity, and also becoming 
for the first time positively heliotropic «This Change in 
the mode of response to constant external iflwences 1s 
dictated by the embryonic organs af*the growing point 


A paper by Dr Paul Siedler oh the radial eSap-currente erfittules*to dt 


of the cortex in a number of rpots, and does not appear 
to add much to our previous knowledgee The author 
beliees that in many cases the hypodermal layers act as 
a water reservoir, this 15 not improbable, but no experi- 
enental evidence 1s adduced, and the argument from 
structure alone 1s scareely convincing . 

Dr F, Rosen writes on differences in staining between 
various parts of the nucleus, and between the sexual 
nuclei His work is generally confirmatory of that of 
the zoologist Auerbach He finds, on examining the 
vegetative nuclei of Scilla and Hyacinth that two kinds 
of nucleoli can be detected in the nucleus, the one has 
an affinity for red, the other for blue stains The 
‘“‘erythrophilous” bodies’ are the true nucleoli, the 
cyanophilous” granules form part of the chromatin 
framework These are simply colour reactions, and are 
independent of the chemical composition of the stains 
employed 

The author's results are much more remarkable in the 
case of the sexual nuclet He worked at Liliacez, and 
found that the generative nucleus of the pollen-grain 
takes up blue stains speqally, while its vegetative nucleus 
is conspicuously erythrophilous In the female organs, on 
the other hand, not only the nucleus of the ovum, but all 
the nuclei in the embryo-sac are erythrophilous, while 
those of the rest of the ovule give blue reactions on double 
staining He believes, therefore, that he has detected 
a qualitative difference between the male and female 
nuclear substance His statements apply to the 
chromatin frafhework of the respective nuclei 

These observations are curious, but their significance 
is very doubtful The existence of a distinct male and 
female substance, distinguishable by reagents, is highly 
improbable ın the hght of our present knowledge of the 
phenomena of fertilization It is noticeable that the 
author has not investigated the reaction of the sexual 
nuclei at the time of their fusion. Probably the differ- 
ences which he has observed, like those recorded by some 
previousinvestigators, depend rather on the phase of de- 
velopment of the nuclei than on their sexual character. 

Prof G Hieronymus 1s the author of two “ Contribu- 
tions to the Morphology and Biology of tpe Algæ " The 
former of these 1s on a curious freshwater Alga, Glauco- 
cystis, hitherto placed among the blue-green forms The 
author shows that ıt possesses a perfectly typic&l nucleus 
and chromatophores, and must therefore be removedtron 
the Cyanophycez, and find a place among the higher 
Algæ, probably in the neighbourhood of the Bangiaeeæ 
The same applies to several otber genera, which, on, 
account of their colour, have hitherto been classed among 
the Cyanophycee * *e 

The author's second paper is on the ——MÀ 
ofthe cglls of Cyanaphycez (Phycochromagge of rof 
Hieronymus) ‘The exgstence both of *chromatophore$ 
and nuclei in theses plants has long been a Suspect of 
controversy . t . 

As regards the former question, the futhor fitis that" . 
the chlorophyll is containedein distinctegganules, ranged 
m fibrillae, which sormally form a stygle or, double layer 
in the perıphèsal protoplagn The blae pigment, how- 
ever, 15 dissol s d m the ee l-sap He > comparegethe green 
* grana ? 


an roots, consists essentially of an anatomigl description | tfpical chloropla&tids, are the emmediate sem of the 
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coloufing-matter* The colourless central portion of each 
“granum " may perhaps consist of a product of assimila- 
, tion, such as paramylon The fibnlle formed bj the 
grana are inconstant in number They may sometimes 
become interspersed among the elements of the central 
body (nucleus?) of the cell The author comes to the 
conclusion that, while the constituent elements of chroma- 
tophores are present ın these plants, they have not 
become associated to form definite plastids 
Passing on to the supposed nucleus of Cyanophycez, 
Prof Hierongmus confirms the observations of previous 
writers as to the presence in the middle of each cell of a 
comparatively large body of distinctly fibrillar structure 
The tangled fibril is almost cert&inly a single one, and is 
moniliform, the granulations being the staining portions 
Their substance has been called by Borz cyanophycin 
The author regards them as 1epresenting the chromatin 
bodies of a typical nuclear fibril, though not chemically 
identical withthem There 1s no nuclear membrane, and 
n the older cells the fibril frequently uncos, so that its 
outer windings may even reach the periphery of the cell 
The author therefore proposes to,term the central body 
an “open nucleus" as opposed to the “ closed nucleus” 
of higher organisms The body differs then from a 
typical nucleus (1) in its chemical reactions, (2) in. the 
absence of a hmiting membrane, and (3) in the absence 
(so far as observed) of karyokinetic phases 
The cyanophycin, under certain conditions, is. said to 
accumulate to an enormous extent, almost filling the cell, 
and sometimes assuming very definite crys®alline forms 
' The author 1s disposed to regard it as a 1eserve substance, 
possibly the product of the direct assimilation of atmo- 
spheric nitrogen His observations may be taken as 
establishing the existence in the Cyanophycez of a body 
agreeing ın many respects with the nucleus of the higher 
plants, but much less sharply limited. off from the other 
cell-contents DHS 





THE GEOGRAPHY OF LABRADOR 


The Labrador Coast a Journal of Two Summer Cruises 
zn that Region Waith Notes on 28 Early Discovery, on 
the Eskimo, of ats Physical. Geography, Geology, and 
Natural History By Adolphus Spring Packard, M D, 
PhD With Maps and Illustrations New York N 
R C, Hodges * (London Kegan Paul, Trench, 

æ Trwbner and Co, 1891) © 


GERE. part of this excellent work has already 
A appeared in vagious journals published in the 
"Ünied States These contributions are not known, we 
fear, so wide as they deserve to be*ein this country at 
least-gand therefore Dr Packard has been well advised 
to gather] thé scattered fragments,into a pomogeneots 
Wholes making, fn the truest angl widest sense, a ggo- 
graphical study of the greatest value, and interest 
,Chaptess vir td xvi , wath the exception of Chapter xui, 

e are entifely ngw,eandecontain the fa:est results of studies 
which thé authprehas made peculiarly his own, with the 
resul ghat his claim ethat the gontentg of this* volume 
represené the state of our wesent *knowfedge of the 
coast andeinterior is perfectly well found@d The Sut- 


* o e. sending feature of the wosk is its wide Scope? appefl- 


ingeas itedBes to the geographer, the geologist, om 
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naturalist (to usé the word in its more limited, segse), the 
botanist, the etBnologist, and theehistorian ach of 
these will find the subject ın whiclf he 1s interested¥treated 
ith considerable skill and, so far as oppoftunity gor 
original research allowed, with muteness and eer- 
spicuity One fault we have to Gnd with the style, and 
that 1s an occasjonal looseness in the use of nomen- 
clature This distracts the reader's *ittention, and, until 
he has gone back and re-read many passages, leads 
him to question several statementse which, when their 
meaning is fully grasped, are seen to be correct but 
badly expressed Should a second edition of the work be 
called for, revision ın this respett would result in a very 
marked improvement 
® To the question as to who first sighted the inhospitable 
shores of Labrador, Dr Packard has devoted considerable 
space, carefully examining the various claims that have 
been put forward He comes to the conclusion that the 
honour belongs to the Norseman Biarne, or Bjarne, who, 
without doubt, made a landfall somewhere in North 
America in 990 We are strongly inclined to agtee with 
the result ariived at on this point The author's experi- 
ences of navigation in the region under discussigp, gave 
him opportunities of observing and demonstrating the 
rate of sailing made by modern ships, and on this basis 
he builds up arguments which tell with considerable force 
against the theories advanced by Dr Kohl and others 
regarding the early Scandinavian seaman, who may now 
be considered the almost undoubted discoverer of one of 
the wildest and most forbidding cefets Ph the world 

The derivation of the name is of gnterest Comutg 
from the Spanish and Portuguese word for a labourer, it 
was applied to this part of America after tbe visit of 
Cortereal in 1500, as the survivors of the voyage, on their 
return, held out the hope that the natives might easily 
be brought into a state of slavery and shipped to the 
Portuguese colonies to werk in the fields and be, in fact, 
labourers for their-self-appoimted masters 

We have many interesting particulars regafding the 
ice and snow of this region The floating blocks and 
bergs were carefully obsefved, and the conclusion, now 
almost universally held by geologists, confirmed that ice 
carried by winds and waves against the shores has had 
little direct infltence on the configuration of the coast 
line After Dr Packard's careful 4nvestigation of thew 
question,ethe statement, so frequently met with, that the 
sea lochs of the west coast of Scotland were formed by 
the a@tion of glacial gougess may for ever disappear 
from our scheol-books ‘The only stance of such 
gficial effect was obsdtved at Little Mecatina Island in 
the Gulf of St Lawrenge, where there is no true Arctic 
floe-ice ° An instance of the impotency of what was at 
one time regarded as à great ergding agency, 1s noted in. 
the fact that the ship in gvhich the author spent a con- 
siderable*time amid 1ce-packs, presented no abrasion on 
hé ssies,€he paint being as whole amd unbroken when 
she came out of as when she enteredethe frozen sea 
No boulders, gravels, or mud were observed on any of 
the icebergs examined, but as «hey were all of consider- 
able age, s was indicated by the mark$ of fiequent over- 
turning, they* had, %n all probabilty, dropped their 
purdens before ‘reaching’ the southern area where they 
were mspecteg 
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The Wrtions of the volume'dealing witf the fauna and 
flora, both df land and sea, are well dong, and ought to 


prove og the utmost utdity and service to naturalists 
Dr Packar@l has done the work of an explorer in a most 
mastgrly m&inner, net only setting before us the geo- 
graphical skeleton of Labrador, but doing much, so far as 
his opportunities went —ánd no man’s have gone farther— 
to clothe the bones wath an array of many Of the necessary 
facts for tħe building up of a complete account of the 
terntory To those yho come after him may be left the 
task of filing in many details, the greater part of the 
work has alre&dy been accomplished, and the 1ecord 1s 
before us in these pages è 

There 1s an excellent index, but the gaps and illustra- 
tions are far from clear, and require much more distinctas 
ness than has been given them A word of the highest 
praise must be accorded to the bibliography, which must 
have given the author a vast amount of trouble before it 
assumed its present admirable shape 





. 
THE SANITARY INSTITUTE AND ITS 
TRANSACTIONS IN REVIEW 
The TPinsactions of the Sautary Institute, 1891 
XII (London, 1892) 
j ss Transactions of the Sanitary Institute cannot fail 
to interest a considerable section of the community 
now that the general principles of sanitation have become 
so generally appreciated, and fresh sanitary patter is so 
eagerly devourede—and generally assimilated—by the 
enlightened section of the public 
It may not be gfnerally known that the Institute only 
dates its birth from the year 1876, and this fact will be 
the more difficult to grasp when one notes fn the well- 
bound volume of which we write, the present scope of its 
transactions 
The headquarters of the Institute are in Margaret 
Street, W , in a building known as the Parkes’ Museum, 
so-called eto commemorate the celebrated Hygienist of 
that name The whole purpose of this museum 1s to 
serve as a means of practical demonstration for the diffu- 
sion of knowledge in sanitary science, and at the present 
day it undoubtedly forms the best collection in Gieat 
Britain of all the various apparatus and material which 


Vol 


health * The value of such an institution does not need 
insistence upon here , but the remarks of the chairman, 
Sir Douglas Galton, 1n his,recent address, may be,aptly 
reproduced “ The evils,” he says, “of ur congested 
population meet us at every turne If our progenitors 
had been properly educated in sanitary matters, our tdwns 
would not have been allowed to contain unhealthy I&cali- 
fies , houses would not have been permitted to be built 6n 
damp unhealthy sites , buildings would not haye been 
constructed so as to impede the circulation of ai» and 1- 
cidence of hght Qur town populations would,not ave 
been allowed to grow up herded together like thetbeasts 
of the field, without moral training or self restraint and 
our country population woyld not Shave been allowed to 
destroy the health} conditions which sufround them, by 
vitiating the pure air, and by contaminating the springs 
of pure water The Sanitary InStitute isthus the direct 


outgrowth of the public need for sanitary eduéation 1” 
e 
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An excellent descriptive catalogue of the contents of 
the museum has recently bse1 compiled, and those only 
among the 11,500 persons who have visite@ the building 
during the year ending March, 1892, who were acquainted 
with the museum so recently as eighteen months ago, 
Can appreciate at its true worth the value of this addi- 
tion, and can adequately testify to the 1mprovement in 
the arrangement and grouping of the various sanitary 
appliances which has also been effected This catalogue 
is bound up with the last volume of * Transactions," 
which, in addition, includes a lengthy hst,of Fellows, 
Members, and Associates of the Institute, a list of the 
contributions to the very valuable library during 1891 , 
a very full report of valuable and able papers of hygienic 
interest, which have been read by Dr Louis Parkes, Mr 
Grantham, Prof Wynter Blyth, and Sir Douglas 
Galton The volume also contains a copy of the Annual 
Report of the Council, and a glimpse of this gives one a 
capital insight into the scope and work of the Institute 

In the lecture-room, in addition to papers such as 
those referred to above, a systematic course of lectures 
for sanitary officers 1s given throughout the year by a 
staff of exceptionally cfpable lecturers, including as it 
does such gentlemen as Su Douglas Galton, Prof 
Corfield, Dr Louis Parkes, Mr Shirley Murphy, Prof, 
Wynter Blyth, Prof H Robinson, &c That the worth 
of these lectures 1s appreciated ıs sufficiently exemplified 
by the fact that 161 students attended them during the 
year, nor are they lacking attractions similar to that 
which insured the constant attendance of young Mr 
Parker at the village choir-meetings, for they are regularly 
patronized by one or two female devotees of the Goddess 
Hygeia There are, however, lectures provided entirely 
for ladies by Dr A T Schofield, who treated the follow- 
ing subjects ın his last course — 

** The Domestic Treatment of Disease ” 

“ Microbes ” 

“ Physical Culture ” 

* The Care of Old Age” 

These Rave been well attended, and the Duchess of 
Albany recently presented the prizes gained by those 
who emerged successfully from a competitive class 
examination upon these sabyects The’ Institute holds 
examinations twice yearly for inspectors of nuisances and 
local surveyors At these examinations” 36 1 eandidates 
presented themselves during the year, and 246 yecgiued 
* c€rtificates of competency” Both lectures and euamre 
nations are ngw being provided in several large pro- 
vincial towns, at a great saving of expense and trouble to 
aspirants for the “certificate of competency,” and witlf® 


the apparent effegj*of considerably stimwlating local .e 


interest in sanitary matters Finally, the annudl Health 
Cengress held under the auspices of the Institute 1s 
always dh instruetive ‘and interesting featu%® 1n" 1 Droe 
su den and 1s largely attended and much appreciated 
$t * 
OUR BOOK SHBLFe , Ph 
Cooley's gCyclopedia of Practical Raegpis By W 
North, MA Camb, FS Seventh Edition, rgvgsed 
and greatly*enlarfed (pondon *| $nd*A Churchill, 
1852 ) e e 9 
g BIS gvouk 1s iftended as a ggneral 
manufacturers, trajlesmen, amateurs, 
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and Contains information upon all sorts of subjects, froma 
list of abbreviations usually employed in writing, to a de- 
scription of the rare metal zircontum Between ethese 
two articles we find notices of the methods of brewing, 
and the proper way of laying bricks and ventilating 
houses, the nature and treatment of broken wind ine 
hofses, the composition of digestwe, aperient, and tonic 
pills, the practice of photography, the nature of infective 
diseases in man and beast, the destruction of caterpillars 
1n plants, the best kind of clothes to wear, and the method 
of taking grease spots out of clothing From these 
samples of the contents it will be seen that the book 1s 
really a most extraordinary work of reference and one 
which 1s not likely to lie idle on the shelves, but to be more 
or less in constant use The work of revision has evı- 
dently been carefully done, andemust have been one of no 
small labour, as it has been brought well up to date and 
many articles must be entirely new The great practical 
utility of the work 1s shown by the large circulation ıt has 
enjoyed for many years, and the editor has done his best 
to maintain the well-deserved reputation of the book 


Traté Encyclofédique de Photographie — First Supple- 
ment A, , Par Charles Fabre (Gauthier-Villars et 
Fils, 1892) 

MANY of our readers aie alreade thoroughly acquainted 

with this excellent treatise which we owe to M Fabre 

In the present volume we have the first of the series of 

supplements which will be issued in order to keep the 

book’well up to date Therange of progress here shown 
is that accomplished during the years 1889-92. The same 
arrangement as to numbering the paragraphs is still 
presented, so that ıt will be quite easy for those having 
the original volumes to refer to any section in this sup- 

plement e 
The matter which 1s chiefly treated of here refers to the 

various properties and kinds of lenses and to their com- 
binations thus some of the most important headings 
that have been consideiably developed may be stated as 
follows —Methods of measuring focal distances, Martin's 
objectives, simple objectives, calculation of objectives, 
rapid euryscopes, Zeiss’ objectives, &c Many other new 
discoveries, such as Lippmann's photography 1n colours, 
have also received attention : 

With these supplements this,encyclopedia will be found 
to be greatly enhanced in value, for at the present day 
photography 1s undergomg many and rapid changes the 
recording of which ın this form is go light task 





* LETJER®S TO THE EDITOR. 


. ‘ ! 

[Zhe Editor does not hold himself responsible for opinions ex- 
Brehed by his correspondents Neither can he undertake 
return, or to correspond wrth the writers of, rejected 
manuscripts intended for thes or any other part of NATURE, 

| No notece 2s taken 4 anonymous conmumlations.] 
ee 

e The 'Mustakh Exploration 

Mr OeNWAY's march from our naty acquired distiict. of 
Huna into Baltistan (reported ın the 7746s), up the Hisper 
glacier on one side and down the Biafo on the other to 
eAslblay, is 8 plegdid feat to have, accomplishetl, a nsemorable 
achievement, and his ac@ount of it &ill. be Something to wok 
forward to on his return to England The tojal length of these 
two glacierS 1s teftainlyesomethiag bgtween siaty and seventy 
miles measured upon tbe map, and over th} distance the glacial 
forces 1n actidh are on the grandest scale The view obtained 
of the Hisper gec% from the two points we ascended on either 
sidesog the Nushik La 1$ hardly to le descriged, from thence the 
end of ghe Hispeg glacier ıs net defined, and could only be 
indicated from the run of the Spirs en the Qorth side af the 
valley, ané@vhat inforgnation the guides could @ve This made 


> toy ite toti length s&ty four mile By traversing this* lengtl? o6 


the*two gMtclers Mr Conwgy has been able to get into grougd 
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never before visifed, viz , that ‘great ice field on the mfn range: 
of the Mustakh, the full extent of which 1s quite unkifown, and, 
from which the Nobundi Sobund: Branch of the} Panmah 
glaciers also descends Most mteresting will it be to*iead the 
account of this glacial ayea from the pen of a marBwho knows 
the Alps so well, and has ascended so many of its®peaks e He 
has gone direct end fresh from the one to the other—what an 
exquisite treat—and he has now seen glacial action on the 
vastest scale it ıs presented at the present time in a mountain 
chain out of Polar latitudes My experience was the reverse of 
this, for I had not the opportunity of seeing an Alpine glacier 
until twentyyears after I had been surveying those on the Yarkund 
and Hunza frontiers, and in the intervaP the vividness of their 
aspects and minor details had much faded It 1s to be hoped that 
Mr Conway has with him, and used, a plane tabl&, properly pro- 
jected on the four miles to the igch scale, with all the peaks 
fixed by the Tngonometrical Survey of India, correctly plotted 
on 1t, and will thusée enabled to add to and correct much of the 
@revious reconnaissance work There is no doubt, had Capt 

Younghusband, who was another late explorer m this part of the 
world, woiked witha plane table along his line of route towards 
Hunza, the results of his exploration wou'd have been of tenfold 
value, and far more extended The Indian Government should 
make it a rule that all officers permitted or selected to explore 
the unsurveyed territory beyond our Indian frontier, should, as 
a preliminary training, do a season's work plane-tabling with a 
Himalayan survey party It would also be an admirdle train- 
ing fo: officers selected for the Quartermaster-General’s and In 

telligence Departments 
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Nebular Spectrum of Nova Aunge = 


Nova AURIGÆ faded away so steadily 1n March and April as 
to give little promise of soon again attaiming any considerable 
brightness All the more startling, therefore, was Mr Espin’s 
announcemegt of Mr Corder’s discovery that 1t had reappeared 
and that he himself on August 21 had geen if as a star of the 9 2 
magnitude with a monochromatic speetfum, presumably about 
500 mmm in wave-length e PE 

Fortunately the 15-inch refractor of this Observatory 1s. still 
in working order, and still more fortunately my old colleague in 
the observation of Nova Cygm, Mr T Lohse, 1s staying 
here On August 25 and 26 we were able to examine the Nova 
with a compound prism in the Grubb stellar spectroscope The: 
spectrum thus seen evidently contained two bright lines, the 
positions of which we determined as follows — 


Chief Line Brightness 5 to1d : 


Date Wave-length Measures Observer. 
Aug 25 500 4 4 C 
26 500 9 3 » 
25 $00 5* 3 J L. 
26 499 9 5 T 
Second Line Brightness 1 , 
Date Wave-length Measures Observer 
Aug 25 49536. 3 RC e 
26 494 6 3 4, 
25 495 9 3 LGL 
26 495 4 5 » 


. . 

From these we may derive the mean values of 500 3 and 
45 3, which prôve, as we think beyond®doubt, that Nova 

urge 1s nowemainly sifining as a luminous gas nebula 

Once or twiceeon the 25th August, at the best moments, X 
had nft&ed feeble traces of a condensed lummostty in the spec- 
tra&cope, far away on the side of less refrangibility Our time, 
however, wgs fully occupied en. observing the two brighter lines» 
and the zfnc-lead spectrum, with which we compared them, until 
d&ylight prevented further observation On the26th, haze and 
bad gefinyion concealed everything but the chief lines, but on 
the verg clear might of the 28th, continufhg the observations 
alone, I examined the star with a power of 229 on the wire 
mucrameter, and wishing to see if the spectrum had materially 
altered I siewed the star through an excellent direct-vision 
prism $a this wé@y I at once saw a faint qontinuous spectrum 
in the gren, tqgether with a distinct lin@ in the yellow. With 
the spectroscope the lfhe was also readily perceived, but not 
saving prepared fhe battery for the illuminations and compan- 
sons, no relidble direct measures could be made By introducing 
a 
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the D-linginfo the instrument, however, I fougd. the stellar line 
to be distjint from it towardg the violet by a quantity equal to 
the interval, between the nebular lines This gives a wave- 
length of 53p'1, which agrees closely with a bright line in Nova 
Cygng, in the Wolf-Rayet stars, and in y Argtis (compare Cofer- 
acus, 1 p II2, andi pp 205 and 206) he continuous 
spectrum seemed to beguf somewhat suddenly at 569 4, and 
faded away about 540 e 

On each night of olf&ervation the star was about 9 6 magni- 
tude. , RALPH COPELAND 

Dunecht, September 6 





Daytinte Seeing at the Lick Observatory 


To some of the readers of NATURE ıt may be a matter of 
considerable surprise, as ıt certainly was togthe writer, to find 
the marked superiority which a small telescope sometimes offers 
over a large one for the observation of solar prommences 

On numerous occasions during the last year, while adjusting 
the large star spectroscope of this observatory to the 36- 
inch refractor, I have improved the opportunity to examine the 
limb of the sun with a Rowland grating. Atno time, however, 
has it been possible to get any definition 1n prommence With 
the 6-mch equatorial, on the contrary, one gets very fair 
definitions even in the middle of the day, while in the ealy 
moming, from six to eight o'clock, the seeng is, as a rule, 
superb Thinking these differences might possibly vanish if the 
larger glges were used earlier in the morning, I have recently 
made a systematic comparison of the three equatorials, viz , the 
6-anch, the 12-mnch, and the 36inch For this purpose a 
small grating spectroscope (kindly loaned by the Chabot 
Observatory) was used with an adapter which fitted all 
three telescopes, so that the whole comparison could be made 
in afew minutes The third and fourth orders of a 14438-line 
gratmg were employed Š 

The result of a half-dozen mornings’ observations was that 
no detail whatever dalœ be made out with the 36-inch, how- 
ever much care one might use ın the adjustment of his instiu- 
ment One could frm a rough estimate of the height and 
general outline of the prominence, but nothing more 

On the 12-1nch the general features were considerably more 
distinct, but the fine delicate tracings of the various parts of the 
prominence could be seen only with the 6-inch The capping 
down of the 36-inch and the 12-anch failed utterly, as might 
have been expected, to improve the definition on any occasion 

The large image of the sun givet by the 36-inch (six inches 
in diameter), combined with the poor seeing during the daytime, 
makes theeinstrument act, for sunspot observation, very much 
like an integrating spectroscope The lines affected by absorp- 
tion, 1n spots of any considerable size, can be picked out readily, 
but one finds it quite impossible to compare the absorption of 
the nucleus with that of the penumbra These three telescopes 
each give images of nearly the same brightness, and one does 
not find much, 1f any, difference 1n the amount of dispersed light 
in the field 7 
wae During the dry seasen, the sides of the caiüions surrounding 
this obs@rvatory become intensely hot, and highly heated cur- 
rents of air are continually rising from them So that, pioba- 
bly, the conditions which make the order of efficiency of these 
telescopes in the daytime just the reverse of what it is at flight, 


are purely local — e . HENRY CREW 
Lick Observatory, August 19 e 
* e. 
rare . * 
Ridgway on the Hummung-birds . 


"Mr ROBERT RIDGWAY,'curatof of the bird department of 
the U S National Museum, has qust published (in separatg 
form), 1n the report of that institution for 1890, his monograph of 
the Trochi: | Coming from such an authority and essaying te 
deal with such an interesting group, this work wi undowbtedly 
command the attention of ornithologists, and be studied with 
the care it no doubt merits It makes igs appearance in octavo 
form, of some 130 pages, being illustrated by 46 full-p&ge plates, 
and has besides a nufbey of cuts in the text The plates give 
us many species of humming-birds and their nests, they being 
all of the ‘‘electro-process” vaiiety, and chigfly copied from 
Gould’s princely work upon the Trochi: As 1s usuglly the case, 
most of the figures given have suffered by the method of repro- 
duction employed, and not bemg cojoured, they offer us at the 
NO. 1194, VOL. 46] Vind 
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best, with but a poor idea of the ‘‘lhvmg gems,’ they are sup 
posed tp portray With more or less thoroughness Mr Ridgway 
has touched upon the early history and the hterature of his 
subject , upon the geographical distribution of the various species, 

pon their number, which he makes out to be about 500, upon 
Nar natural history 1n general (treated in various brief sections) , 
and there are descriptions 8f their external characters and a sh8rt 
note upon a few of their internal ones It 1s with the statements 
made ın the latter that I chiefly propose to deal ın the present 
connection, and, aware as I am of our author's knowledge of 
the literature of what we may call the natural history and classy- 
fication of tae humming-birds, as contra-distinguished from 
their morphology and affinities, I must confess mf& surprise at 
his ignorance of the latter part of his subject Mr Ridgway 
remarks (p 290) that ‘‘ the hummung-birds possess nothing 
absolutely peculiar, although certain features, shared by other 
groups of birds, notably the swifts (41e opodide), are developed 
to an extreme degree, as, for example, the very high keel to 
the sternum and consequent excessive development of the 
pectoral muscles, the short armwing (humerus) and extremely 
long handing (manus), and minute feet with relatively large, 
strongly curved, and sharp claws The humming birds and 
swifts further agree in numerous anatomical characters, and 
there can be no doubt that they are more closely related to 
each other than are either to any other group of birds — In fact, 
except in the shape of the bill and structure of the bones of the 
face, the humm:ng-birds and swifts present no definite differ- 
ences of osteological structure " As the present writer has 
probably published double the number of accurate figures 
illustrating the ene e anatomy of a great many species of hum- 
ming-birds as compared with any other worker, and, further, 
has published correct accounts of the same to the extent 
exceeding that of any three living avian morphologists, and 
those figures and descriptions having been very extensively 
accepted as coirect, perhaps our author will consider me com- 
petent to criticize the statement which I have just quoted from 
his work Netwithstanding tie extensive and painstaking 
labour I have given to such matters, I reckon it but as httle 
when compared with the opimons given us by Huxley and 
Kitchen Parker in the same premises. 

As long ago as 1867 (P Z S , p 456), Huxley expressed the 
view that ‘fın cheir cranial characters the swifts are far more 
closely allied with the swallows than with any of the Des- 
mognathous birds, the swift presenting but a very slight 
modification of the true Passerine type exhibited by the 
swallow , " and Parke: hassaid in The Zoologzst for Maich, 1889 
(p 2), “I agree with my friend, Dr Shufeldt, that the 
‘swallow and the swift are near akin’ My opinion ıs not 
the simple judgment it was forty years ago Ihave observed a 
good many things since then in the structure of birds of all 
sorts " Both of these ngh opimons I can confirm, and in sup- 
port of them, and as contradicting every statement almost that 
my good frend and ornithologist, Mr Ridgwey, has made in 
his work touching the structure of swifts and humming-birds, I 
would invite his attention to many cogiparative figures and 
accounts published by me in tne Proceedings of the Zoologi- 
cal Society of London at various times, and also to an extensiye 
paper of mine which appeared in the Journal of the finfean 
Society of London, 1n 1888 or 1889, having been read af the 
Society by W K, Parker, F R S , who accepted, in the main, 
what Í had stated in it Therein I anatomically compare the 


entire structure of every species of United'States swallow with the *e 


corresponding structures in a great many swifts and à. great many 
humming birds. and TeVeuld invite Mr Ridgway% attgntion to 
the synoptical comparisons given on pages 376-378, especially as 
off-getting his statement, as quoted, that '*in fact, except 1n the 
shape of tbe billend strueture of the bones of the fear, the hwm- 
mingebirds and swffts present no defineste differences of Osteo- 
logical structure ", And, unless as a true systemist and believe: 
in colours and measurements vaher than, in stwucburaleharacters 
as determining the real aHinities of vertebrate forms, L would 
finally mvite his consideragion of my cofhparátive figures and 
description, of the humerus ofa swallow, a swi&, and a humming- 
bnd given in the Prge Zool, Soc, Lond , for 1887 (pp, gor- 
503), and then agk his anndid opinion updh the qr@stion wflether 
the hgmerus of agb wift isemouphologically more like tfc of a 
humming bird thg it ıs like that of a swallow, and tg@ humerus 


1 ofte’gf thè bones that has been «o. frequentlyedragged ito thg ww o” 


discussion to piove qypselo-trochiline affinities 
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Washington, D C, July24 e° R W SHWFELDT 
e « @ à 
. . 
e? š s "d - 


2o ur Me incline igcresig below 


a Septerabe? 1) 1 


NAT 





é? = . , 
VRE 


[SEPTEMBER 15, Ü y^ 
. 





*C€'The Limits of Animal Intelligence ” 


Ir ıs with much pleasure that I have read Prof “Lloyd 
Morgan's letter, wherein he tells us that * the power of cognizing 
relations, reflection, and introspection” appears to him to mark 
a ** new departure" in the ascending scale of psychical activities 
Hig term, '* feeling of awareness of cergain relationships,” 1s new 
to me, however, and seems to demand a further distinction. Í 
am generally aware, in a vague way, of what I may be doing— 
that 1s tosay I have a certain consciousness of it But every 
now and then I find that I have done, without consciousness, 
things which I could not have done without the exercise of my 
sensitive faculty, or without the guidance of bodily movement, by 
that faculty 

I most cordially concur in the Professor’s desire that the inves- 
tigations to which he refers should be accompanied by ‘‘ calm, 
temperate, and impartial discussion” founded on observation 
and experiment I, as well as Prof Lloyd Morgan, have long 
carried on such observations and experiments, and it 1s 
on them that are founded what I have written on ‘‘Our 
lower and higher mental powers? in chapters xiv. and xv 
of my book! “On Truth" To them I may perhaps be 
permitted to direct the Professor's attention, since he is en- 
gaged with a work on Comparative Psychology I have 
as little wish to dogmatize as has Prof Lloyd Morgan, and am 
perfectly ready and willing to recognize the true rationality of 
any animal whenever I obtain evidence thereof My assertion 
of the exclusive rationality of man bas been represented as due 
to other causes than what I deem to be the weight of scientific 
evidence Such isan utter mistake To admit that animals 
possess intellect would neither be repugnant to my feelings nor 
conflict with any other of my convictions As yet I hold all 
animals to be irrational, simply because I have met with, in them, 
nothing inexplicable by what the Professor calls **simple aware- 
ness" and what I call related feelings All prejudice should 
indeed be eliminated from scientific inquiry, but such can hardly 
be the case with any one who starts from an a rzorz "'stand- 
point of evolution” ın the sense that he holds d&continuities in 
nature—real *' new departures "—to be impossible 

The Professor says ‘‘ In conclusion I must be allowed to say 
that the phrases ‘ differences in kind’ and ‘differences in degree’ 
savour somewhat of mere Academic discussion” Neverthe- 
less there really are differences of kind, and such differences 
are themselves different 1n kind from mere differences of degree 
He would, of course, allow that the difference between the 
Binomial Theorem and the Bouquet of Chateau d’Yquem is 
one ‘‘ of kind,” as also that between solving the Pons asinorum 
and riding Eques asınus I am convinced there are also 
psychical differences of kind, and 1 have become so convinced (in 
spite of having started with a contrary opinion) through experi- 
ments and observations d 

ŞT. GEORGE MIVART 

Hurstcote, September 6 





. The Thgory of the Telephone 


IN a paper m this month's Pho! Mag I ventured to publish 
at.explanation of the fact that in the telephone it 1s necessary 
Jor the diaphragm to be situated m a permanent magnetic 

eld 


Sance then my attention has been called t a paper (74e 
Electiictan, Feb 11, 4887, P 302) by Mr Oliver Heaviside, 


**in which he has given a very complete theory of the question 


at Issue : 

Ihasteg to*express my regret that €'Wad not met with this 
papegin time Frrp T TROUTON 
Physical Laboratory, Trimty College, Dublin . 

e * ooe š . . e 
Crater-Itke Depressiofs ın Glaciers . 


IN the note on the St Gervais Cafastr@phe (NATURE of 
ead tat a cráterJmke depression had been 
iound @ the, Têæ Reusse Glacier _ As such depressions are 
quite exc@ptional occurrences in Eufopean glaciers, ıt may be 
of interest to nofe That I found Several holes of a simiinr kind in 
thefreat Tasman Glacy% in New Zealand @ne of these reached 
—like whe Tête Reusse one—ap arently to efhe bottom, the 
others, which were from 150 feet d 30d feet de@, did not * The 
walls of the ** cratere" were not vertical bu®above only, 45° 

‘Till now I have considere@ thes 

fuifnel-shfbed depressions æ immensely wid@hed “Glaciermill#” 
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| but after the obsefvation on the Tête Rousse it seemso me nat 
improbable that these holes on the Pasman were also yriginally 
caused by subglacial collapse 9 
. RA von LENDENFEL® 
e. 








CHOLERA PREVENTION AND VACCINATION 


THE epidemic of cholera with Which this country 
is threatened seems likely to test very fompletely 
the means for the prevention of its spread which have 
been devised as the result of the extended experience of 
some of the ablest hygienists The working out of the 
history of an epidemic disorder must necessarily be ex- 
tended over a prolonged periodfof time, for ıt ıs depend- 
ent on the researgnes not only of the clinical observer, 
eput of the pathologist and the bacteriologist and of those 
who devote themselves to the difficult study of the march 
of epidemics The development of such researches is 
closely allied to the advance of science generally, and 
although there 1s at any one period a large admixture 
of “fashion” in the opinions held by experts, yet 1n time 
this fades, and the truth is established. It cannot be too 
clearly stated that the best measures for the prevention 
of an epidemic disorder can only be devised when we pos- 
sess an accurate knowledge of the infective agent of the 
disease (bacillus or not, as the case may be), ofeats life- 
history, of its varying degrees of virulence, and the mode 
of entiance into the body, of the conditions under which 
it multiplies, and of the changes which it produces in the 
human body 

In the case of cholera our knowledge is not yet com- 
plete Clinical observers many years ago showed that the 
infective agent was present in the peculiar evacuations 
passed by the cholera patient, ang? eit „Was further found 
that these evacuations were the means of contaminating 
the water supply of a locality, and so @ausing the spread 
of the disease ın the community These two facts have 
been estabhghed beyond doubt The exact nature of the 
living infective agent ıs not, however, so well ascertamed 
It was 1n 1884 that Koch described the Vzéri0 Cholere 
Astatice as constantlypresentin the evacuationsof cholera 
patients, but he was unable to prove that 1t was the cause 
of the disease, owing to the insusceptibility of animals to 
cholera It was shown that the vibrio was present also 
in the intestinal walls, but 1t was never found in the 
organs of the body — The work of subsequent observers 
has brought forward fresh*facts of importance. Itis now 
known that the cholera vibrio (the comma bacillus) 1s 
allied to several other forms which are pathogenic, and 
that there are,several varieties (perhaps twelve) which 
have been described by Di Cunningham The cholera 
vibrio 1s also known to vayy greatly*in virulence , it 15 sO” 
susceptible to its surroundings that a slight chatfge will 
diminish its activity and certain conditions will increase 
its valence One method of increasing its activity 15. by 
passing 1t through a series pf animals (guinea-pigs) , after 
a certain time the vibrio becomes extremely active and 
willill animals very quickly, 1t 1s said ın even eight hours 
With, these viriflent cultures symptoms have been produced 
in, animals closely resembling those of Asiatic cholera , 
ın the exudation of liquid into the intestines, in the, 
cramps,un*the suppressidh of urme, and in the collapse 
se well known ın the disease ın man There are therefore 
certain grounds for considering Koch's vibrio as the 
cfus@ of Asiagic cholera. But the question 1s not settled 
it 1s not as clear that the vibrio 1s the cause of Asiatic 
| cholera as that the bacillus anthracis ıs the cause of an- 
thrax The probabilities are gyeatly 1n favour of this pre- 
i 


a tr 


sumptioh, but the slight doubt existing must be borne in 

mind wen the question of vaccination for cholera 1s to 

be considered practically The doubt that rests on the 

evibrio as the cause of cholera may be stated shortly in 

the fact of thg existence of allied forms of bacteria which 

producé similar symptogns, such as the vihyio Metschni- 
e *. 
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Vg know, too, that in man tholera is produced 
‘eby w§at is drunk, and yet arfimals fed with 
the vibrio do not®get any of the symptoms 
which ave been mentioned, unless they arg 
“Preparet ” by a gourse of treatthent, either by neutral- 
izing the acidity of the contents of the stomach, and 
subsequently giving a dese of opium to quiet the intestines, 
or by giving a dose of alcohol with the vibrio. This vibrio 
: cannot get througlfthe acid stomach alive. The answer 
‘to the question as to how it gets through the human 
Stomach rests partly in the fact that in the early part of 
digestion, or in between meals, the stomach is not very 
acid, and sothere may not bea sufficient degree of acidity 
-to kill the vibrio. Such remarks would, however, equally 
| apply to the guinea-pig Stomach ; and the question as to 
_ why in animals the swallowed vibrie does not produce 
- choleraic symptoms unless the animal is “prepared” is 
Still unanswered ; although such animal may be killed 
_ by an injection of the virulent preparation of the vibrio 
into its veins. This difficult point can only be settled by 
investigations along new lines, probably chiefly chemical. 
One point suggested by the investigations of the cholera 
vibrio which we surmised previously to 1884, is that the 
infectiye agent in the disease not only. primarily attacks 
; the intestines, but.grows there, producing the symptoms 
“Of the disease by its chemical products, without itself 
.enterie& the blood stream... This has an important bear- 
ing on the question. of vaccination for cholera. The 
- experimental investigation of vaccination against infective 
disorders is a product of modern bacteriological research. 
It is too long a question to deal with in a short article $ 
is sufficient to say that it is based on the fact that a 
d form of the disease may be produced in an animal, 
illthen be protected from the virffent disease. 
steyr's Ristefigal experiments, the attenuated or 
i brax bacilli were found, when injected into a 
eventTheanimal dying when it received a dose of 
Uli, which would undoubtedly kill it in ordinary 
nces. This vaccination, when putento practice, 
diminish the amount.of natural anthrax in 
ep in France. Similar results have been obtained 
with the vibrio of Asiatic cholera by some of Koch's 
assistants, and latterly by M, Haffkine, in the Institut 
Pasteur in Paris. Haffkine attenuated the virulent vibrio 
by meaps of a current of air and other means, and 
obtained a culture which did not kill animals, but pro- 
tected them against a subsequent injection of the virulent 
vibrio itself, The vaccine w?s also injected into human 
beings (who lent themselves for experiment), and was 
found to produce a local inflammation. associated with 
some degree of fever, all the symptoms passing away in 
a short period. It is probable that the majority of 
SE vaccines ” would produce tMese symptoms. It is, how- 
ever,à great step to apply vaccination expemiments in 
animals to human beings when the etiology of the par- 
ticular disease is not completely worked out, and there is, 
perhaps, too great a tendency in modern research.to ex- 
tend “vaccination” experiments in infective diseases 
before a correct knowledge of the mode of actien of 
the infective agent has been ebtained It has been 
pointed out that doubt rests on the vibrio °c olgrae 
, Ásiaticze as the true cause Qf Asiatic cholera. Ig may 
be ; but to impartial observers it has not bedh proved to 
be. Vaccination for cholera oif a large scale would there- 
‘fore at present be a mistake, as it might possibly | ad to 
carelessness in tlfe carrying out of better tsied “preventive 
measures, which depend not only upon the State but also 
on the private individual As a promising field of research, 
it might be applied to rgan, since the vaccination itself 
appears to do nothaym. But it requirés a lon& time to 
"decide so difficult a question, and gn theemeafitime the 
community is face to face with, cholera, It is therefore 
more practical to consider preventive measures tham 
‘vaccination. , 
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Preventive measures against cholera are of two kinds 
those taken by the State to prevent thes importation of ' 
the tlisease from cholera-stricken districts, and those 
which ought to be practised by individuals when cholera 
is prevalent in the community. Both sets of measures 
depend upon two well-ascertained facts, viz. that each 
cholera patient acts %s a focus of the disease, and that 
the disease is spread by the evacuations contaminating 
the water supply. The State can prevent the importation: 
of cholera by quarantine, but this method has been aban- 
doned in England for many good and obvious reasons, 
and another substituted for it. which is considered as 
likely to be more effectual, but which can only be applied: 
with an efficiently working sanitary organization. In this 
country we get cholera by ships bringing cholera-stricken: 
people, who are lande® At all the ports, in times of 
cholera, the ships are boarded by the medical officer,and - 
if any cases of the disease are present they are taken to 
isolation hospitals, whilst those who are well are allowed 
to land after leaving their names and destinations. The 
medical officer of their district is communicated with, and 
keeps them under surveillance for some days. ‘The 
cholera ship is moored to a special buoy and disinfected. 
If no cases of cholera are present on the ship, the pas- 
sengers and crew are allowed to land, the taking of the 
names and addresses being left to the discretion of the 
medical officer who inspects them. It is possible that no. 
better method than this could have been devised, which, 
with the least inconvenience to the individual, would at 
the same time keep under surveillance all the imported 
cases of cholera, and thus check the spread of the disease. 
It is evident that such a method is quite impracticable : 
without efficient sanitary officers ; it would, for example, 
be useless in a country like Turkey, where the 
of quarantirf and sanitary cordons exists às in : 
other European countries. And in our country thea; 
tion of this method of isolation and surveilla 
rounded by practical difficulties and dangers 
become serious, and which are in any case worthy o 
cussion. It is quite possible that the medical offic 
the port will have too much to do. At present th 
cholera epidemic at the Continental ports, even in Ham 
burg, appears to be diminishing, and it may disappe 
when the cold weather comes, to reappear with unabated 
virulence next spring. As this is probable, no decrease 
of vigifance of medical inspection is permissible during 
the winter months ; and it is to be hoped that the sense - 
of security felt by the community at the diminution of 
cholera on the appearance of cold weather will not extend ^ 
to the medical officers in whose keeping the general health = 
of the nation lies. 1f, next spring, cholera becomes dis- 
seminated along the Channel on our @ppositg shore, the 
medical officers of our ports may be exercised to their 
ugnost in providing accommodation for patie on. 
cholera-stricken ships, and some, apparently welf, may- 
proceed to their homes and develop the disease hefore. 
the medical officer of their districg has been advised of 
their advent. This is, no doubt, a danger which migiff - 
come even from a,ship which has been gassed by the 
port medical officér with a clean bill of health.e ; 

The personal measures to be taken when cholera is in. 
Pur migst arg sy dar but need only We mentiqned. 
Sigce cholera spreads ey the evaguations, these mfust be 
disinfected with hydrochloric acid, carbolic acid, or 
corrosive sublifnate as sogn as they are passedl ; and all. 
linen soiled by a«hoffra patient must be rigidi? disin-« 
fected. Since the water supply* mily become con- 
taminatgd, all water used fer drinkingy washing utensils, ^ 
&c., must be boied, ang all articles of food, such a5 gnilk, 
likely to be «pntarfinated$ with urfboged wateg, should. 
alse be subjeaed to*theSheat of boiling water. When 
these agd siwfilar measures for pessonal prltection are 
rigidly observed, it is not too much to Say hat choldfas «e 
Vill not spread. * . he "i 






















a 







» ee epfratively peaking, enormous, occupying nearly a thir 


e 
I! 
T 


e ° pluies, 


THE PLANET VENUS 


E. L. TROUVELOT has published a most ifapor- 
tant and extensive paper on some observations 
of the planets Venus and Mercury, which for many years, 


past have been occupying his attention. The physical" 


fedtures of the other planets have bten treated on previous 
occasions in like manner, and have extended our know- 
ledge very considerably, so that the reader of this work 
will be sure to find something really new in the great 
number of observations that are here recorded. Up to 
the month qf April, 1882, the observations were made at 
Cambridge, United States; but since then Meudon has 
been the seat of operations ; the air at the latter place did 
not prove so pure as that in the States, and the horizon 
not being so open, the number of observations of course 
was somewhat reduced. 

In the work which we have before us the author 
divides this subject up into nine sections, and we cannot 
do better than treat of each of them in turn, commencing 
with the visibility of Venus to the naked eye in full day- 
light. The best way is, he says, to use the telescope as a 
pointer, directing it to her by means of the circles; by 
then looking along the telescope tube he has been able to 
see her at every point of her orbit, when her angular dis- 
tance from the sun towards inferiof conjunction was not less 
than 10°, and also towards superior conjunction when she 
was not less than 5°. Her visibility depended to some 
extent on the phase she represented, for it is known that 
the eye can distinguish more easily a disc small and 
distant than a comparatively larger and nearer crescent. 
At Cambridge it seems to have been more or less the 
rule, while at Meudon it was the exception, to see Venus 
in the daytime, the atmospheric conditions at the latter 
place being comparatively very bad. 

With regard to the general aspect of Venus nothing 
very striking has been noticed; the part of the limb 
turned towards the sun, as recorded by other observers, 
always appeared more brilliant than the more central 
portions extending towards the terminator. Sometimes 
the limb was not so bright as usual, being observed to be 
“dull and without brilliancy," one very noticeable time 
occurring on April 15, 1878. 

Under favourable conditions, whitish and greyish spots 
can be seen on the surface of Venus, which, at any time, 
are very difficult to observe. These different-tintéd spots 
give, according to M. Trouvelot, indications of being at 
different levels. The whitish spows, situated near the 
terminator, produce on it slight deformations, and seem 
to so alter it as to suggest that these spots areata higher 
level than the otheg parts. The greyish spots, on the 
other hansl, wheh situated in about the same positions, 
also deform the terminator to a small extent, but in an 
PPPE way to those just mentioned, suggesting that 
these spots lie at a lower level than the parts near them. 
These two kinds of spots have another peouliarity which 
has been particularly goticed, and that is their size ; the 


White ones seem to assume a round or slightly oval form, 


ee and are nearly always small, but thagrey spots are gene- 


rally of n elongated shape, and are of very large propor- 
tions? forming sometimes straight bands. The interval 
betweengthg gppearance and disappearance of these spots 
$ nof long; in*theireformationgthey ate analogousgas 
M. Trouvelot says, “ avec ces taches giffuses des couches 
nuageusess continues dg notre «atmgsphere précédent les 
qu'un ample jeu de lumiere*fait naître ou dis- 
paraitre.”, "heir contours are always very vague, the 
whites being asli&le less bri@liant, and the greys a little 
lesselgrk. . . 
One qf thePlarges? spots tat ha? beeg *liligently ob- 
served was that which appearef on*the 3@i Septenfber, 
1876. ,ItsÉize, as wiil be seen from the fifuire, was, oox- 


of the illfninated visibl@surfacg. At its north and sout 
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extremities it was’ separated from the te r bya 
large white band, the north one beirtg considerally larger 
than the southern one. Up to the roth of the same 


month this spot was sgll visible, but after th@t date,no 


trace of itat all could be found. Cariously enougk, on 





February 15tle 1891, another large grey spot (Fig. 2), . 


bordered with white, made its ajffpearance, and was very 
similar to the one we have just mentioned, both with re- 
gard to its position and form—indeed, the resemblance 
was so striking that the spots were considered the same. 





Fic. 1.—Showing the large spot on September 3, 1376. 


Why it shguld have disappeared so soon in 1876, and 
become visible again in 1891, is a gnystgry which is hard 
to fathom. mary: e " 

Perhaps one of the most interesting atures visible on 
the surface of Venus are the two snow caps (Figs. 3 and 
4) at the extremities of her poles. These spots, as M. 
Trouvelot sys, surpass in brilliancy and importance all 
that he has ever observed. In 1877, on November 
13th, a white spot was seen at the north limit of Venus ; 
its brilliancy attracted considerable attention, resembling 





. 
*Fic. 2.—Large spot visible on February 18, 1891. 


ee o 
very much tlfose situated on Mars. * Qn the following 
day, another spot, also very striking and of the same 
charfcter, diametrically opposed, was observed. Thé 
questiongthen argse as to the cause of these spots, and 
we may \ere quote an entry that was written in the ob- 
server's book $n the e7th of the same month :—* Est-ce 
que Vénus aurit des faches blanches semblables aux 
taches polaifes de Mars?” The seeing of these spots was by 
no meags a défficult task, and it seemed certain that if 
ee e . 


E. 








nor decrease with ghe seasons, at any rate 
extent to be sensibly noticed. 

When Venus is in a favourable position for observation 
many details on these spots lmve been qecorded. 
M. Trouvelot megtions hére some bright spotse Figs. 5 
and 6), which seem tb be very numerous, and sesemble 
the bright specks which are seen on the terminator of the 
moon, * sinon qu'elles sont plu? brillantés, surtout sur 
leur bord ifiterne, et qu'au lieu de petits cr&téres, elles 


to a euffiievt 
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. . 
that they could be pragducéd by mwountfin$ hifhes than 
those on the moon. ‘Bianchini at Reme, Scleoeter, 
Gruithuisen, and seveifll others, all have rep@rted the 
existenc@of such markings, but they weit never led to 
conclude that,th&y yere*sgow capseanalogpus to €ifose 
on Mars. . a, oF < . 
To obtain a frou idea of the ruggedness aè 

wess"af the planet's surface, the termihatog has 
censiderably distigguish the high, and low ele®atgons and 


smooth- 


sont entiéremént couvertes et hérissces de pics et | depressions respectively. e Theesurface of. Vegus from 
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oc srw caps as suggested, perhaps they had been d'aiguilles, qui, parfois, réfléchissent la lumière avec une si 
previously observed. “This was the case. On June gand | grande intensité, que ce bord apparait fbut constellé 
17, July $o August I and 27, 1876, and February 5, 1877, | d'étoiles alignées comme les grains d'un collier de pierres — *- 
observation of these spots had bees recorded in the note- > précieuses, sans quelques irrégularités dans cet aligne- 
book but owing to tfeir not having attracted very great | ment.” The whole appearance seems to suggest that the 

-attention at the time, they were regardefl as ordinary | spots are at a higher level than the contiguous partsef 
spots. That they are analogous to the white spots on | the planet situated at the edge. This idea is also further 
Mars is now undoubged : they have the fdrm of a uniform | borne out when the phase of the planet is a small cres- 
white segment of a circle, which, when seen edgeways, cent, for then much more of the polar cap is found to be 
appear as simple lines; they are always exactly 180 | visible than should be the case if the form of the phase: 

^ 
| 
| 
Fiz. 3.—The snow caps, February 20, 1891, 10h. 45m. | Fic. 5.—Details on the snow caps, January 19, 1878. 

- apart ; sometimes only one is seen because fhe other is was an exact crescent. In many cases a penumbra has- 
not lighted up by the ¢fa ; they are always approximately | distinctly beer? seen, and in one of them it was so strong 
near the terminator, and seem to oscillate backwards and | and distinct on that part of the terminator lying between 
forwards, balanced; so to speak, around the axis of the | the two polar caps, that it lasted for a month, the spots 
planet ; and, lastly, they are of a permanent nature, their | remaining clear and brilliant throughout their entire 
disappearances being due not to their annihilation, but | length. Ever since the year 1700, observers of Venus 
simply to the fact that they cannot be seen when receiv- | have remarked these two spots that occupy the polar 
ing no light upon them. One main feature in which they | regions. La Hire and Derham, observing the inequalities. 
differ from the spots on Mars is that they neither increase | of the surface at the extremities of the crescent, believe 
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Fic, 4.—The snow caps, February 25, 189t, 10h. 1$m.e e Fic. £—T»e si@w caps, Febffiary 5, 1878. 
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such observations as these has been found to be con- 
siderably stuslded not only with small, but with, great 
differences of configuration, the terminator varying greatly 
in many phases of the planet. M. Trouvelot's results 





Fic. 7.—Showing irregularity of Terginatoz, November 25, 1877. 


show that these deformations become most apparent 
when Venus is at her greatest eastern and western elon- 
gations. Sometimes one half of the terminator is seen 
concave, while at the same time the other is convex 





. 
" VON. AUR. " " 
Fic @—Showing indentations at the horns, February 23, 1891. 
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e(Fige 7); small indentations at the horns (Fig. 8)9uso 
seem to be of common occurrence, and occasionally the 
curve of the terminator is perfect, no trac@ of any irregu- 


edarity being noticed. € Not only then does the terminator 





Fic. @.@February 5, 9 
ah. @ 
. 


Fic. 10.—February 5e 
shi. 
. . 
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change ip form, but changes®are foundeto occur*very 


rapidly i interval® of only a few hour& Tq take gn 


œ ace out of mahy, we may quote the instance reford 


` 


in *1881 “on February $at 2 p.m. (Fifs.9 and 10). At 
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this time the germinator appeared as a spent line 
showing Venus then in apparet quadrature, but at 
5h. 43m. this line was quite gibbous, and its curv@ regular. 
A very important poigt about the repetitions £ the sgme 
deformations is that they do not ®ccur at exactly the 
same time edth day, but appear to change the hour of. 
observation, “the periodicity Sf these phenomena, if 
periodicity there is, not being exactly twenty-four hours." 

From a long series of observations, the mast striking 
irregularities were found at the extremities of the ter- 





FiG. 11.—Showing the shape of the horns, September 27, 1876. 


minator clgse to the edge of the pole caps, where deep 
niches were often recorded. These jndentations were : 
noticed to be generally of differerft stzes andshapes, some- 
times the north one being larger thag the southern one, 
and vice versé. They also underwent very rapid changes 
even in the space of a few hours,a case occurring on 
September $7, 1876 (Fig. 11). ‘‘At one time the extremity 
of one of the horns would be more or less truncated, 
when the other would be sharp, and some hours later the 





I FiG. gz-—An abnormal exænt of Me crescent, May t3, 
. 


1881. - 


. 
feverse*would be the case, that which was sharp being 
tgungateg, and that which was truncated being sharp.” 
M. Teouvelot concludes that his observations bring out 
a very important fact—-“ qu'il a une relation trés étroite 
enti les déformationg les plus importants subies par le 
terminatéur et yar les cornes,set les taghes polaires de la 
planète ¿& . 
When Veifus appsoaches inferior conjunction with the 
sun, its crescer& graduaMy diminishes until the illuminated 
surface is turned exactly away from us. Just before this 
positiop is reached, the crescent has been found to present 

. *. 
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many‘wuous features. The most prom@nent of them is 
that ie o crescent is sometimes observed to extend to 
a greaté&t angular extent than 180° (Fig? 12), 260° of the 
limb o$ the planet having once been recorded. Some- 
tines, by &dopting special precautjons, the whole circum-, 
ferepce ha* been olgserved, the obscured disc being com- 


. pletely surrounded by a pale and thin eluminous ring. 


This, as M. Trouvelot$says, is of very rare occurrence, 
for it has happened that although the greatest precautions 
have been taken, fto trace of the planet could be found. 





Fic. 13.—Showing the bulging out of the crescent as seen on February 24, 
1878. 


When the crescent is extremely fine, great ®regularities 


' Rave heen noticesl tq mjr the continuity of its curve ; they 


differ also fot only at different but at the same con- 
junctions accordifg as the planet is to the east or west of 
the sun. 

Another fact that has been observed rejates to the 
bulging out of the planet (Figs. 13 and 14) at some parts 
of its visible limb. This was especially noticed in the 
month of February, 1878 ; while the crescent was being 





' 
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Fic. 14.—' The crescent as »eenon February 26, 1873.9 
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looked at, the south-south-east portion seemed tq sudgergy 


Perhaps one of the most important points referred to 


| in this work is the determination of the period of rota- 


tion by means of thespots. This questiorgof rotation is 
one fhat has baffled many observers, for the difficulty 
that has presented itself lies not only in the proper 
motions of the spots themselves, but in the identification 
*of the same spots after brief periods of time. Glancing 
over some of the peri@ds already obtained, we find that 
Schroeter deduced from his observations a rotation of 


| about 24h., basing his value on the movement of a small 


isolated spot situated in one of the horns.  Fritsch's value 
of 23h. 22m., and P, de Vico's 23h. 21m. 21s., are both 
also of about the same length. From obsgrvations by 
D. Cassini and F. Bianchini, we have a very wide devia- 
tion, the periods of rotation being reckoned in days, the 
former arriving at a value of 23 days, and the latter at a 
somewhat larger one of 24 days 8 hours. Coming now 
to Schiaparelli's value of 225 days, we have here altogether 
a new departure, the planet rotating on its axis in the 
same time as it revolves round the sun. 

With such values as these it will be at once seen that 
there is something radically wrong with the spots or their 
positions on the planet's surface; in some cases, of 
course, there might have been instances of mistaken iden- 
tity, but with such an observer as Schiaparelli, who very 
definitely settles upon a 225 daily period obtained from 
direct observation, it is hard to conceive that any such 
sources of error would not have been remarked. 

The observations which we have now before us bear 
out Schroeter's view of a short rotation, Prof. Trouvelot 
telling us that they were made during the years 1876-78 
under exceptionally good conditions. One very interest- 








appear thicker tlfan the remaining part. e In faet, the 
observer in the first instance thought it might have been 
due to some optical de!ect in theinstrument ; but®sub- 
sequent observation showed that this yas nof the case, 
a real change of fosm having taken place. kro days 
later this deformation was still moresioticea®le, the thick- 
ness of the visible section being about «double what it 
would havebeen had it been in its normal cendition. 
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ing point which is of great importance is the fact that 
these observations were made at the same period, *' sou- 
vent dans la méme journée, sous un ciel également pro- 
pice et précisfment sur la méme point de la planéte." 

The value nearest to 24 hours that Prof. Trouvelot ob- 
tained was 23h. 49m. 28s., and in giving this period he re- 
marks that it is founded on the supposition that the spot 
had no proper motion. In referring to the period deduced by 
Schiapareili he says, “ La cause probable de l'erreur de 
M. Schiaparelli semble résulter de ce fait que les taches 
h et 4, qui ont servi de base à ses conclusions, faisaient 
partie de la tache polaire méridionale qui, étant située 
centralement sur l'axe derotation de la planète, semble 
rester stationnaire, comme cela se voit sur la tache polaire 
de Mar$, quand elle se trouve réduite à de faibles dimen- 
sions. Taking into account many ofthe general features 
visible on the planet'ssurface, such as the rapid deforma- 
tions of the horns and of the terminator, 3Jl these point to 
short periods of rotation, which, as Prof. "rouvelot points 
out, is **inconciliable avec la période de rotation, si lente 
et si inattendue, déduite par l'éminerf astrgnome de 
Milan." 


in concluding our remarks we cannot help meftidfffüg | 


the very complete way in which Prof. Trouvelo? has 
taken into account the prior work in this interesting Geld 
of inquiry. 2 W.] 
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NOTES. e 
THE Igon aryl Steel Jnstitute will meet at Lévgrpeol gom 
Tugday, Sep:emMer 20, tg Friday, the 23fd. Sir Fretlericif 
Abel will preside, The following papers will probably be read 
and discussed :—(Tuesdgy) $n the cendenfuibn df agmonia 
from blast furnaces, t; Sir L. Bell, F.R.. ; 9n alloys hromne 
and iron, by R. A. Hadheld 4 on the I vgrpool* overhead 
railway, y J. H. (geathead,: (Wednesgay) on the enginegring 
laboratories in &iverpeol, by Byof. H. Sf Hele@haw , on the 
Sienvens-Marting procg& a® — Witkowitz, Austria, by P. 
Kpelwieger ; off failures in the pecks ofehilled rol, bj, C. A. 
Syinatr : (Thursday) on a new process 
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sulphur, by E. Saniter ; on the elimination of sulphur from iron, 
by J. É Stead. Oh Tuesday evening the members and their 
friends will dine tpgether, and on Wednesday evening there will 
be a conversazione inthe Walker Art Galleries, offered by* the 
Mayor of Liverpool and Mrs. James De Bels Adam. A part of 
each of the first three days will be devoted to the inspection of 
varigus works, and on Friday there willbe excursions, one party 
going to Chester, another to Stoke-on-Trent. If a sufficient 
number of names are given in, there will also be an excursion to 
the new Water Supply of Liverpool at Lake Vyrnwy. 


THE Sanitary Institute, whose Transactions for 1891 are re- 
viewed elsewhere, is holding its thirteenth annual Congress this 
week at Portsmouth. About 4co members are attending the 
meetings. The proceedings begap on Monday, when Sir 


Charles Cameron, the president, delivered an address on ** The | 


33 


Victorian Era, the Age of Sanitation.” He presented a very 


-interesting sketch of the good results which have sprung from | 


the improved sanitary methods of modern times, The frightful 


© «mortality of London and other cities in the last century he de- | 
By the earlier | 
part of the nineteenth century the grosser defects had been | 


-séribed as an evil due to insanitary conditions. 


. remedied, and the death-rate had been greatly reduced. For 
“about halfa century no further improvement took place, but 


7 owith the passing of the Public Health®Acts of 1872 and 1875 an 


wa of active sanitation ensued, with the result that the death- 
rate fell sensibly in nearly all the towns. Sir Charles urged 
‘that the success of past sanitary work ought to encourage us to 
‘redouble our exertions to reduce the urban-death-rate to at leas 
‘that of the most healthy of our towns, 





Tre International Congress of Orientalists finished its scien-. 


tific labours on Friday last, and every one confected with it 


agreed that the meetings had been most successful, On Satur- . 


day a good many members visited Oxford, while others went to 
Cambridge. 


sentatives of the Universities. A meeting held on Monday for 


ihe despatch of business brought the proceedings to a close. At i 


this meeting a number of reports and resolutions were read by 
the secretary, Prof. Rhys Davids, The first resolution pro- 
ceeded from the Semitic section, and recommended that the 
Government should be urged to subsidize the study of modern 


Arabic. The Assyrian and Babylonian sub-section, and also i 


the Egyptian section, passed a resolution in favour of holding at 
least one combined meeting of the Assyrian and Egyptian sec- 
tions. The anthr@pological section expressed its sense of the 
political as well as the scientific importance of the anthropo- 
metric invegtigatioms n@w being conducted in Bengal The 
same section also expressed its view of the desirability of forming 
a collegich of Oriental folk-lore on a scientific basis. In te 


Semitic section a committee had been formed, consisting of men | 


of science from different countries, for the purpose of preparing 
oe Arabic-Mahomedan encyclopadia. At the head of this 
committee was Prof. Robertson Smith. The Australasian section 


'* desired to gexpfess its sense of the indWediate necessity of 


-pressing forward research into the physical character, languages, 
"arts, customs, and religion of New Guinea. Count Angelo de 
Qubermttis moved mresolution, which was secogdéd and%arried, 
in favour of the establishment of an “{nteynational Institute of 
Orientaljstswiths its headquarters ia London. * It was decided 


e “that the egxt meetigg of the Congress shoul be held at Geneva | 


in 1894—tle meeting to be postponed til the following year if 
circumstances P1 repder suth postponement necessary or 
desirfb®. On ehe motion of Prof? Ascoli, Secgnded by Prof. 
Drouil, aSote of thanks to the Ptwidegt was fordially pasged. 
1. In the ever @y a dinner was given at thé Hô Métropole by 
—Á P Orginizing Cofhmittee to thf foreign members. * © 
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Both parties were cordially received by repre- | 
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THE Perthshire Society of Natgral Science is one of&hg/mos © 


enterprising of Britishflocal societies, and we are glgd to hear 


that it is about to gite fresh proof of its emergy by exterfling dts. 


museum, This includes two excelleft. collections-—the one a 
general or index collectiqn, intended, by means o carefully- 
selected specimens, to act as a guide tothe study of natural 


complete view of the fauna, flora, and geology of the district. 
These collections have grown so rapidly that there is not now 
sufficient accommodation for them. It is proposed tlt the de- 
ficiency shall be met by the erection of a supplementary museum 
hall and gallery, in which the Perthshire collection will be dis- 
played, while the present building will be devotedechiefly to the 
index collection. i us 

AN improved spherometer, constructed im Zeiss’ optical 
laboratory at Jena afifr Prof, Abbe's design, is described in this 
month's Zeitschrift für Instrumentenkunde, dt is made to 
measure down to o’oor mm. To eliminate errors due to the 
| indefinite nature of the base circumscribed by the three legs of 
the ordinary spherometer, the surface to be measured is laid 
upon a circular ring, and the contact rod is screwed up from 
below. This ring has two sharp concentric edges O'5 mm. 
; apart, the one for convex ‘and the other for concave surfaces, 
| made of hard steel and ground down to the same level, giving a 
combination which is less liable to be damaged thang single 
edge. The ring rests without fastening on a perforate hori- 
zontal disc provided with a cylindrical projection which just fits 





i 
i 
j 
i 
E 






rom strain, and can be easily replaced by another of greater. or 
ess diameter. The height of the graduated contact rod is read 
| by a micrometer microscope. The first reading is taken when 





over the ring. The plate is then replecetl y theesurfacè tô be 
_ measured, and its radius of curvature caleujated by the usual 
| formula. . 
| ON Thursday; the 8th inst., the Cunard Royal Mail twin 
| screw steamer Campania was launched from the yard of the 
Fairfield Engineering and Shipbuilding Company. This is the 
largest ship afloat, the dimensions being: length, 620 feet ; 
breadth, 65 feet 3 inches; apd depth, 43 feet. It exceeds the 
City of Paris or City of New York by 60 feet in length and 
| 2 feet 3 inches in breadth. The launch of the Campmnta.was 
an ideal one. Although the launching weight of the ship was 
| gooo tons, there seemed to begnot the slightest hitch. At 2.45 
| p.m. Lady Burns performed the launching ceremony. The 
huge ship immediately began to move and slowly. travelled 
down the ways, enteting the water amidst the loud cheers of some 
| $0,000 people. The Fairfield Company have every reason to 
be proud of this feat. Not onfy was the Weight to b: ia 
| unprecedefted, but, the Clyde at this point being very n 





the big ship had tobe stopped immediately she was afloa 
owing tò her great length, 


tw 
i fades arranged to dive a three-throw crank shaft, the 


| there afewo high-pressure cylinders, one intermediate, and two 


| low*pyessure cylinders, the high-pressure being placed above | 


| the low-prgssfire cylinders. ese engines together will indi- 
| cate aboute25,000 horse-powetr, Steam will be generated by 
twglvegargq double-ended boilers with ninety-six furnaces. An 
auxiliar single-ended boiler is used for supplying the steam for 
the elgctric lighting and secondary purposes throughout the 
ship. The main boilers are arranged in two groups, each group 
| having a éunnel 19feet in diametër, It isgexpected that the 
| speed attaitted will reach twenty-two knéts on the trial, and it 


ids hoped, when the engineg have settled down to their work, 
* what this speed may be attained on the Atlantic. ., 
e? ' a 
a e* hd . 
e 2 . 


T science: the othe® a Perthshire collection, intended to give a. - 


into a hollow in the bottom of the ring. The latter is thus free - 


the contact piece touches a plate of plane-polished glass laid. . 


Arfow, 


The Gampania wil be driven by. 
sets of triple expansion “engines, cack set having five 


cranks being set et the aggle of 120 degrees from each other 5 
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TüzWwdhther has remained tery unsettle@ during the past 
week, owgngeo the complex distribution of bayometric pressure, 
there being during the first part of the time low-pressure areas 
over the’ northern parts of the kingdom, while an anticyclone 
lay *over ance and the Bay of Bescay These conditions * 
causé a considerable amount of rain, especially in the north 
and west, although in the southern and eastern parts of the 
country, the weather was fair, with mist gr fog in places 
During this period th® maximum temperatmes rarely exceeded 
65° 1n any *part , on Sunday and Monday, however, the anti- 
cyclone moved eastwards, and gave place to large depressions 
from the westwards, rain being general, except 1n the south-east 
of England, Where the maximum temperatures rose to 70° and 
upwards, and similarly highe readings occurred in the midland 
and southern districts On Tuesday a cyclonic disturbance was 
crossing Scotland, and heavy rain was reported there and in th 
north-west of Ireland The Weather Report for the week 
ending the 1oth instant shows that the mean temperature was 
below the average over the whole of the Untted Kingdom, and 
although fairly high day temperatures were registered, the 
night readings were below 40° generally, and in the east of 
Scotland they fell to within a degree of the freezing point. The 
ramíall f8r the same period was generally less than the noimal, 
and in the south-west of England there was still a deficiency of 
8 inches ance the beginning of the year 


IN his report on the rain, river, and evaporation observations, 
made in New South Wales during 1890, Mr Russell states that 
the widespread interest 1n rainfall records ıs rapidly adding to 
the number of observers, which now amounts to 1088 The 
year was conspicuous for abundant rainfall, causing heavy floods 
in the niver Darling, far exceeding those of which there are com- 
Pleto accqunts ‘She, #ygrage ramfall for the whole colony 
was 32 73 inches, being 32 6 percent greater than the average 
for the previous sixt@en years The report contains the results 
of interesting experiments on the effect of forests and elevation 
on the amount of the fall At Dinby, which isesituated in a 
densely timbered country, the amount was 35 89 inches, while 
the mean of nine of the nearest stations gave 38 92 inches As 
an instance of the effect of elevation, the average rainfall at 
Wallongong, half a mile from th® sea, at an elevation of 67 
feet, 1s 38 84 inches, while at Cordeaux River, si, miles iom 
the sea, 1t 18 55 53 inches 


THE Annual Report of the Actifg British Resident of Perak 
for the year 1891 contains monthly summaries of meteorological 
observations at nine stations, and a chart showing the compara- 
trve range of monthly rainfall during the years 1888-91 at 
Taiping The highest recorded temperature in the shade was 
97° at Kuala Kangsar Md Parit Buintar in the months of March 
and Apfil respectively , the lowest 62°, in February, at Taiping 
and Salama The only solar thermometer, that ın Taiping, 
registered 121° in March apd May The rainfall varied from 
85 6 inches at Teluk Anson to 183 inches at Tppah ' It ss well 
distributed throüghout the year, the griest months being Mfg 
to July " M * hd 

A MOST unusual phenomenon was seen ın the Maltes¢ Iblands 
on July 21, when a thunderstorm raged for twelve hourg, fnd 
“deposited three inches of rain Adtording to the dye ranean 
Naturalist, 1t 1s fifty-five years sufce rain fell in Masta in the 
month of July wc gle 

In the annual report of the British Museum (Natural Blistory) 
reference 1s made to two ‘‘ principal events” relating fp the 
conservation and arrangement of the Zoological collections 
The fist is the enlargement $f the buildingewhich contains the 
collections of specimens preserved in spints in eflaigement 
ad been rendered necessary mainly by the, reception of the 
Challenger collections, which proved to be møre extensive 
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than had been anticipated The addition fo the buildyng ıs 
already roofed in, and may be ready for occupation within the 
next twelve months The other matter of exceptional importance 
1s the arrangement of the collection of birds’ eggs In the old 
Museum this collection consisted of a small number of speci- 
«nens of more or less great historical value, and of an imperfect 
series of deteriorated specimens of the British species, whech 
were exhibited in three table cases The first important 
addition was received in the ‘‘ Gould” collections, purchased 
1n 1881 , other miscellaneous series followed , and, finally, the 
magnificent donations of Europo-Asiatic species by Messrs 
Godman, Salvin, and Seebohm, and of Indianeeggs by Mr 
A O Hume, added so much to the number of specimens, and 
imparted such a great value to this collection, that 1ts systematic 
arrangement could be no lenge: delayed At the same time 
the formation of a perfect series of British birds’ eggs for 
exhibition and consultation by the public had become more and 
more ugent A 1equisite grant having been made by the Lords 
Commissioners of the Treasury, Mr Seebohm undertook the 
work of arranging both the general and the British series , and 
in the course of this year he has made such progress that about 
24,000 specimens, belonging to fifteen families, are catalogued 
and beautifully arranged in thirteen cabinets, and that the 
British series can probably be opened to the public in the pre- 
sent year 


THE authorit.es of the French laboratoiy of physrological 
psychology have sent a circula: to painters, sculptors, and de- 
signers, asking them to answer various questions as to their 
visual memory of colours and forms Some replies have already 
been received, and one of the things noted in several of them is 
that the wnters are able, when they see a painting, to per- 
ceive at a glan@e whether the artist has a good visual memory or 
not 


Mr M A Duwont contributes to the current number of 
the Revue Sezentifigue an interesting paper on the history of the 
population in a small rural commune, Samt-Germain des-Vaux, 
He has closely exammed the communal registers from the early 
part of the eighteenth century until the present day Itis 
curious to see how the tendencies not only of the commune, but 
of its mdividual families, with regard to the increase or decrease 
of population, correspond te those of the French nation as a 
whole. 


Tur Kew Bulletin fo September opens with a section on 
Caraguata fibres Samples of the Caraguata plant were obtained 
through the Foreign Office from Dr Stewart, British Consul at 
Asuncion, and submitted to Mr J G Baker, by whom the 
plant 1s here described. The number also cPntains eDecas III 
of ‘Decades Kewenses," ‘New Orchids Decade ,3, nd 
sedtions on Lagos palm oil and some vanillas of commerce . 

WE learn figm the Kew Bulletin that a handbook of Aus- 
tralian fungi has been prepared by Dr y. C Cooke, Mycologise 
in the Herbarium of the Royal Gardens, Kew and published * 


under the authority ofghe several Governments ofthe Australian ee 


Colomes It contains a full description of all the fangu so far 
kgown to occur in Australia and Tasmama, number 2084 
species 9 AII the geneig are illustrated by 36,platf 29 of which 
ar@colomed . e 


MR VICE-COÑSUL Scrascutey, gf Phikppeville, Algeria, 
has presented to th® Museum of the Royal gardens, @ew, an s 
axe, scraper, and knife, Such as aie used in the cellection of 
cork in Agera The Kew Billetin says that the Museum con- 
tains numerousqlluftrajionsfofgtne applieutions of cork, tRe bark 
of the cork oak (Quer cug Suef, L) The tree grows n Spain, 
Italy, South of @rance, and Algeria, agd the firstgtop of cork 

*is" taken from the trunk as it stands, at the 4ge of aboùt thiPiay «see 
* e e e . 
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years, and afterwargls at 1ntervals of from sıx to ten years The | turn His exposifloy is concist and clear, and careful us- 
later crops furnish the best bark, which 1s used for bottle corks | trated š g e. 
. and similar purpSses ° SEVERAL sponge deposits have bean discovered at a distance" 
. 

IN his annual report to the Secretary of the Science and Art | 9f about 150 metres from the western shore of t eee 
Department, Dr V Ball, Director of the Science and Art Pantelleria (depth about Thirty metres) «Five Greek vessels, 
Museum, Dublin, says that throughogt the past year Major with two divers, obtaimed m three days about twenty-five 

a McEniry was continuously engaged zn the rearrangement of the | Quntal: of sponges at the finest qualit? 

Royal Irish Academy collections Mr W F Wakeman rendered Two papers which will be included 4n the forthcoming 
valuable assistance in preparing descr:ptive lists of the ** Crannog Macleay Memorial Volume were read at the meetfhg of the 
finds,"and Mr George Coffey made a catalogue of the Irish coms | Linnean Society of New South Wales onguly 27 One of them, 
Both have beeg printed, and will serve as valuable records, for by Prof F W Hutton, 1s on the Pliocene Mollusca of New 
future reference, of the present condition and contents of these | Zealand It gives a complete list of the Mollusceehutherto met 
two branches of the collection They will, moreover, afford | with m the Pliocene fossihferous bedg of New Zealand Such 
useful material in the preparation of a contemplated handbook beds have been found only in the southern and eastern parts of 
to the collection, which now claims attention, but for which | the North Island About 64 per cent of the Phocene Mollusca 
some special arrangement will have to be made In the same are also found m Miocene rocks, but the Phocene fauna is well 
report Dr Ball noves that under the efficient management of | characterized firstly by the presence of the genera Zrophon, 
Mr Moore the Royal Botanic Gardens, Glasnevin, maintained Columbella, Turricula, and Mytricarda, by the absence of 
curing the year their now well-established position as one of the | certain genera present ın Miocene strata, and thirdly by the 
principal centres of scientific horticulture in the United | small size ofsundry species common to both formations Fiom 
Kingdom The continued and widespread interest in the | the recent fauna, that of the Phocene is distinguished by the 
operations carried on there is amply shown by the generous | presence of from 23-37 per cent of extinct species, aad of a 
support which plant growers still afford by their contributions | number of genera no representatives of which up to the present 
of novelties : time are known to inhabit New Zealand seas The Phocene 

fauna, therefore, seems to be the remains of an earlier fauna dis- 

Mr E S. Morse, Director of the Peabody Academy of appearing rapidly before the conquering host of the recent fauna, 
Science, has been investigating the older forms of terra-cotta | which had mvaded New Zealand some time previously The 
roofing tiles, and presents the results of his inquiry in the latest | other paper ıs by Prof W Baldwin Spencer, and offers con- 
Bulletin of the Essex Institute, Salem His paper ıs a valuable | tributions to om knowledge of Ceratodus, with special reference 
contribution to the study of a very mteresting subject The to the blood-vessels 
earliest known form of tile consists of two elements—a wide tile e - as 
(tegula) either square or rectangular, more or fess curved in AT the same meeting of the Linnege Socecty of New Seth 
section, and a narrow semi-cylindrical tile (imbrex), usually Wales, Mr Rainbow exhibited the two sexes of an undescribed 
slightly tapering at one end to fit into the wider opening of the | Sydney spider (Wephz/a sp ), the webs of wich were said to be 
one adjonmg The tegula is placed on the roof, concave face | Strong enough to catch male birds 
upwards, and the imbrex, placed concave face downwards, Mr A C Carro wntesin the Mediterranean. Naturalist 
covers the lateral Joint between two adjacenttegule Tiles of | that the pretty moth Deropera pulchella, Beis, has occurred this 
this kind covered the roof of the very ancient temple of Hera at year m Malta m unusual abundance On August ro, when 
Olympia, the form being identical with that of tiles still used in | his note was written, and for a fortmght before, it was the 
the remote East Afterwards the form was modified ın Greece | commonest moth to be seen on the wing inthe island He 
and Italy In one or other ofits varieties, this tile—which has | does not remember ever to have had occasion to record such 
been called by Giaeber the normal tile—is found all ov@r Asia, extraordinary numbers of any butterfly or moth This remark- 
in Asia Minor, and m the countries bordering the Mediterranean | Able abundance he supposes tg be due to the fact that the rains 
The well-known pantile combines theetwo elements, unbrex | of the late spring caused an overgrowth of the Aelzotyof:um 
and tegula, ın onegiece It originated in Belgium or Holland, europeum, on which the Deiopeia feeds The moth is white, 
andis used mainly m those countries, in Scandinavia,, and to | with small red and black spots on the forewings, and with white 
some exterft in Egglane. The flat tile is simply a shingle in underwings bordered with black — It 1s subject to much varia- 
terra-cotta, 2nd has no genetic relation to the other forms of | tion, sometimes the black dottmgs predonfinating, sometimes the 
tiles It es used in Germany, Austria, Poland, Switzerland, | red ones ,ebut it isa very characteristic form and eafily dis- 
Tranca and England Mr Morse’s paper is well illustrated, tinguished 
and gontains a map showing the geographical , distribution of e p " 
these three types of tile, A NEW edition of Mr Alfred Gabson's. well-known ** Agri- 

.* cukurat Chemistr¥” has been issued by Mes€rs Routledge and 
» ee MR WALTER HoUGH contributes to the report of the US | Sons, (The bdok was ofiginally issued more than thuty years 
National Museum for 1890, just issued, € “very good paper on | ago, and ¿here ha$ been a@teady demand for it ever since In 
the m@hods of fireemaking Having in a previous paper dıs- “prepar'ng the present edition the author has had the help of his 
- cussed the apparatus of fire-making, hg now deals gith the | nephef, Mr A E Gibson, in making such changes as the. 
handling of the apparatuse All mechanical methods of gege- | advance of agricultural chemistry has rendered necessary 
rating fre- take: advantage OF the law that motion, apparently Masses. MACMILLAN AND CO have issued a new edition of 
destroyed bf fricfiofi, 1s converted"intgs heat These methods e i cs 
° Mr V eH Hs Hudson's '*Anthmetic fr Schools The 
* can be '"Rrouped tde» three classes —(19 wood friction, (2) 
e. work has been enlarged and very carefully revised 
percussion "of mipegals, (3) compression of air Three other e 
methgds exhaust the entise range of psages in fire-makfhg, and, THE Umyersity Colleg® of North Wales, Bangor, has issued 
with one gxcept®n, athe} are pemBaps retent „These may be | the prospettus of thè work to be done by, :ts@gricultural depart- 
arranged ip the following classes #2 (4Nshemigal, (5) optxal, | ment durin& thesessicn,1892-93 The fund for the promotion 
; (6) eleciricaf Theseeexhibit the action of*efrictiqn in. ys | of agricultural education. amounted, in the session 1891-92, to 
a e edet mapifestations Each method Mr Hough examines iQ | 1900, and was derived partly from a grant by the Board of 
NOs 1104, VOL: 46] e . * ! : 
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pem partly from piivate subseriptiqns, and partly from 
* grants by the County Coyncils of Anglesey, Carnarvonshire, and 
Montgomeryshire A considerable sum was also contributed 
lecally tofneet the pores of field*experiments, dairy demon- 
str&tions, and Extension lectures Two things are aimed at in® 
connection with the College scheme of agricultural education — 
(1) To provide at the College as complete a training in agri- 
culture and the scierftes related to agriculture as can be obtained 
at any of the recogmzed Agricultural Colleges, and especially 
to provide such a traming as would be suitable for land agents, 
farmers, bailiffs, and young men who intend emigrating with a 
view to farming in one of the colomes (2) To make the Col- 
lege a centre of agricultural education for North Wales, and to 
organize in the six northern counties of the Principality, in con- 
nection with the College, a system of instruction to meet tie 
spectal wants of each agricultural district, and supply a graduated 
system whereby pupils may pass from the School to the College 
Several local Jandowners and farmers have enabled the College 
to make arrangements by which farms in the neighbourhood of 
Bangor can be used by the lecturer in agriculture and the mem- 


bers of his classes for the purpose of practical instruction 
L4 


IN a paper on the Ainos of Yezo, contributed to the latest 
report of the US National. Museum, Mr Romyn Hitchcock 
refers to the arrow poisons used by the Ainos The method of 
preparing these poisons has been revealed to only one traveller, 
Dr B Scheube, who believes his information to be coriect, as 
the accounts obtained from different localities entirely agree 
His account 1s as follows —The young side roots of Aconitum 
Faponcum are usually gathered in summer and dried in the 

ade until autumn The roots which contain active poison 
become tsefser hie the others grow harder, apparently a 
‘process of fermegtation takes place The former, after the 
removal of the skin, are rubbed between two stones toa pasty 
mass There is no futher preparation This material 1s either 
spread directly upon the arrowheads or preserved The poison 
maintains its activity for five months Dr Scheube adds that 
in every village the poison 1s prepared only by a few old men, 
not because the process of prepargtion 1s unknown to the others, 
but because these men have had experience 1n its production 
Prayers,emagic formulas, and the hke are not recited during the 
preparation The activity of the poison 1s tested by a portion 
being placed on the tongue — "Tg ensure its action each arrow 
receives portions from three different preparations Dr Stuart 
Eldridge has made some chemical and physiological Investiga- 
tions of this poison, which confirm the supposition that aconte 
15 its active ingredient But Dr Eldridge declares that the 
pulp prepared as dé&cribed is «mixed with other ingredients, 
which ‘he has been unable to identify, but which awe probably 
inert, and the resulting mass is binied for a time in the earth 
On 1emoval from the earthethe poison, he says, appéürs as a 
stiff, dark, reddish-brown paste, through which fragnfents of 
woody fibre are distributed , and the poison, when applied*to 
the anow, 1s mixed with a certain, proporyon of anilaal fat 
Mr Hitchcock secured two specimens of the poison, @vljich are 
in the form of hard lumps Specimens of the plant fro Which 

' the poison ıs obtamed were coflected by Mr P Holm, and 
determined by him as Aconelum Japonicum In some parte of 
the country it grows in great abundance, and the fing purple 
flowers are very pl€asant to the eye . . 


IN their very interesting account of various plants growing in 
and through the shells of marine nfollusca (nottged by us in 
NATURE) Bornet 4nd Flahault called attention to sofie fungoid- 
hike hyphe, which were recorded undg: the ndtmes of Ostraco- 
blabe and Lithopythium, but in the absence ef any fructification 
or of very definite chaiacters, their position was hot more acet- 


of the Berichte der deutschen botanischen, Gesellschaft was 
strugk by the resemblance of Lethopythzum efhgluforme, B and 
F , to the deeper hyphe of Verrucarza cahseda as represented * 
by M Bachmann in figures 3 and 4 of plate ix. accompanying 
his memoir (Die Bezehung der Kalkflechten zu ihre Sub- 
strat) and 1t occurred &o him that the hyphie found perfofating 
the marine shells might be those of hchens To verify such 
an idea, Dr Bornet spent some time at Croisic towards the 
close of the summer of 1891 Here, of the shells gathered at 
low-water mark or not uncovered at each tide, a large number 
had the calcareous portions traversed by filaments of O rmplexa 
Sometimes these filaments were solitary, at other times and more 
frequently they were accompanied by one or more of the per- 
forating Alge (Gomontiag Ostreobium, Mastigocoleus, Hyella), 
but nothing either 1n or externally seemed to indicate that they 
were the hyphæ of a Lichen When the shells were gathered 
off the rocks at a height at which they were fiequently out of the 
water, a large number were found to present discoloured 
patches covered with dark depressed spots formed by the spert 
mogonia and apothecia of a Verrucaria The shells of Purpura 
fapilius with the mollusc, or serving as a home for some hermit 
crab, were the more frequently attacked Some shells of Patella 
and Balanus were also gttacsed When thin sections were 
made, perpendicular to the surface of the shell, the outer border 
appeared granular and was nearly opaque, the hyphe and the alga 
condensed in the gonidial layer, having caused the semicrystalline 
shell structure to disappear, leaving 1tin a powdery state But 
deeper in that portion of the shell which in part preserved its 
transparency the filaments could be seen perforating it to a con- 
siderable extent, and these presented all the characters of those 
described byeBornet and Flahault as belonging to O zzig/exa, 
with the sole exception that the fusiform dilatations were not 
observed On decalcification the gonidia were found to be 
mostly supplied by Mastiıgocoleus testarum, some few by Hyella 
cesprtosa Towards the margin they were reduced to the condition 
of isolated cells, but deeper down, the long branches of the 
thallus weie found little altered and most easily recognisable, 
presenting a most favourable example of the connection existing 
between the gonidial stages of the filamentous alge M l'Abbé 
Hue recognized the lichen of Purpura lapillus as Verrucaria 
consequens (Nyl) It wil*be noted that the hyphe of this 
Verrucaria are capable of living isolated, not except under cer- 
tain conditions uniting with the algal forms, these latter requir- 
ing the presence of the open aur from time fo time, so that the 
lichen stage is not developed on the shells always submerged 
Lethopythuum gangliforme, though grefully looked for, was 
not met with, but its history, when known, willeno doubt be 


equally interesting e me 


"Dr A B GmIFFITHS writes to us to explain, in ansfer to 2 
criticism which appeared in the recent review of his book, & The 
Physiology of the Invertebrata,” thatgt 1s extremely difficult fb 
determine in what state of combination uric acid exists 1n. the 
urine of invertebratof, He, however, conside@s it more than ** 
probable that both potassium and lithium. occur in the yine of 
some of these animals, 


@e * e 

eT HE additions'to the %pological Seciety'? Gardens during the 
past week inclyde two Philantomba Antelopes (Cephalophus 
maxwell) from Sierras]. edhe, presented By Mr #, Lemberg + 
two yellow-bellied Liothnx (Leothrix éutems) fjom Cina, pre- + 
sented by Mr J Holmes, fogr Poe Honey Ẹaters V Prosthema- 
dera, ntóva-zealangie) fro New Zealand, presented by Capt 
Edgar J Ewps, RMS Junu, & ttl? Grehg (Zachy- 
baptes fiuviatecs), Bafish, Presented by Mr Thomas Riley, a 
Hoopoe d Upupa epops), a Greater-spotted Woodp&ker{Dengro- 
«opus major), twelve Fire-bellied Toads (Lombtnagor perce, 


rately determifed Dr Bornet, on looking ovêr the fourth part | European, purchased . e .? 
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dar craterléts, butthe streaks do not extend very far 


9'Fhere are no very long streaks, their general length may be 


sa the Tact that they can only &e seen after and befo% t 
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OUR ASTRONOMICAL COLUMN 
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Discovery OF A NEw SATELLITE 10 JUPITER —A telegtam 
from New York announces that Prof Barnard, of the Lick 
Observatory, Mount Hamilton, California, has discovered a 
fifth satellite to Jupiter It 1s of the thirteenth magnitude, 
with @ period of revolution round the premary of 17h 36m , its 
distance from the centre of the planet being 112,400 miles 


VARIATION OF LATITUDE —Dr Chandler, in the 4st: ono- 
macal Fournal No 273, concludes his series of very important 
articles on the discussion of observations with regard to the 
cause of the variation of latitude The material he has used 
comprises more than thirty-three thousand observations, made 
1n seventeen observatories with twenty-one different instruments, 
as many as nine distinct methods of observation having been 
employed Out of the forty-five series ın which these observa- 
tions are ananged, only three show results which do not har- 
monize with the general law as stated ın the fifth article (see 
“ Astronomical Notes,” NATURE, vol xlv p 211) The 
values of the three come out negative, and as they are numeri- 
cally small, they can be with justice discarded, for, as Dr 
Chandler says, ‘fa mere rejection of a single discordant equa- 
tion (out of a total number of 427), m two cases, and of two 1n 
the third, would convert them into positive values " Instead, 
then, of the ratio of the difference of the two moments of inertia 
to the principal one being 1? 18, and perfectly uniform as given 
by theory, observation suggests the velue o° 85 (for 1875), the 
motion not being uniform but subject to a slow retardation 
which “in its turn is not uniform " The first difference was 
soon found by Prof Newcomb to be due to a defect in the 
theory, an allowance of the earth's elasticity not having been 
taken sufficiently mto account, but with regard to the second he 
urges an objection ‘‘on the ground of dynamic impossibility ” 
In such a discussion as this of course an outside opinion cannot 
be counted of much value, but we quite agree with Dr Chandler 
that if an observed fact disagrees with the result of theory, and 
a flaw 1s found in the theory, there can be nf reason why 
another observed fact of equal weight but also in discord with 
theory, should be regarded as '' impossible ' 


BRIGHT STREAKS ON THE FULL Moon —In Astronomische 
Nachrichten, No 3111, Prof Pickering gives a brief condensed 
account of the investigation that has been cairied out at Are- 
qupa with regaid to the systems of bright streaks, especially 
round prominent craters, that are visible on our satellite at the 
period of the second and thnd quarters The instrument em- 
ployed was the 13-inch, and the magnification ranged from 450 
to 1120 diameters The chief results noted were —(1) That 
the streaks of the systems 10und many of the large craters are 
not oriented to the centre of the prime crater, but towards other 
craters whose dimensions are considerably smaller — (2) These 
minute craters are extiemely brilliant, And iarely exceed one 
mile in diameter. 3} Some streaks are found to lie across or 
upon ridges , these are very seldom connected with small craters 
(4) In the tase of Copegnicus, streaks are found to start from 
craterlets inside thé rim and low up the inner side of the walls, 
and down the other side. The rim of Tycho also ae 
5 
difference in colour was noticed between the streaks systems of 
Copernicus, Kepler, and Aristarchus, and those of Tycho, the 
last-mentioned being considered whiter than the others (6) 


reckoned from ten to fifty miles What_have been previously 
taken for long streaks are found, by“munute observation, 
to be, simply a series of these smalwr ones connecting 
up, apparently, many small craters That extending from 
the eregiense ef Tycho across the Mare Sevenitaty 1s so 
constricted In seekingean explanation to'account for ghe 
origin of these bright streaks, Prof Pickerigg suggests that if, for 
example, tlse craterlets og the rim of Tycho were constantly 
emitting Jarge quaqtities of gas or stea, wich 1n other regions 
was being gbsoa beds ** fre should havega wind uniformly blowing 
away from that snwmit in all dimections ” Should other crater- 
lets @ fhe vicinity ‘give out gases mixed with any fine white 
powder, such atf pumidt, this powder weuld be carried away 
from Tytho, formiig streaks ” “Whis ghypothtsis, besides, ex- 


planing tif&gpresence gf the streaks theinsel SS, satisfies very 
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Mast qua@er of the moon phase, for itas only at this ims 
that the coptrast would be Dest seer, 
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Nova AURIGJE —Onthe receipt of Mr H Corder’g infor- 
mation relative to the brightening of Novà Aurige, Mr Espin 
made an examination of its light on Aygust 21, and fount that 
the star was of the 9 2 magnitude S&ce then Prof fKustneg, 
has also observed ıt (August 31, 11m 4 Bann mean fime), and 
*reckoned it to beeas bright as on Maich 21 last, The Astro- 
nomer Royal’s photographic determifation, made on August 
30, accounts it to begibout the 12th magnitude ` 

. 


New OBSERVATORIES —Mount Monnier, in the Maritime 
Alps, has been visited by M  Bischoffsheim and M Perrotin, 
with the object of setting up a new observatory It 1s proposed 
to raise on the summit (2800 metres altitude) an observatory, 
the work of which will be commenced next Aprl 2’ Astronomie 
for September also informs us that the Astronomical Observatory 
of Abbas-Touman (lat N 41° 46' long, E. Paris, 40° 32’) 
wil be ready for wosk in a few weeks The observatory 1s 
alweady installed with a refiactoi of 29 inches, and as it 1s 
situated at a considerable height, 1t will be used for those special 


stellar studies which are difficult at Pulkowa, Moscow, and 
Kazan 


SOLAR OBSERVATIONS AT ROME —Prof Tacchini, in the 
July number of Memorie della Società degl Spettroscopiste 
ftahant, gives in tabulated form the results of the observations 
made at the Royal College with reference to the promanences 
seen at the sun's limb during the months of April, May, and 
June In the table showing the frequency of these phenomena 
for every 10° of latitude north and south, we find that t®enum- 
bers for the three months respectively were 83, 97, and 147 for 
the north, and 75, 110, and 183 for the south latitudes This 
shows an excess of 41 for the south, the zone m which they 
mostly occurred being (—50'—60") the zone of greatest 
frequency for the north was (+60°+70°) The frequency at the 
equator was comparatively small, 26 and 23 being the numbers 
1ecorded for thg zone of 10° each side 

* 
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GEOGRAPHICAL NOTES 


A REUTER tflegram from St John’s, dated September 11, 
says that the steamer Az¢e, which left that port three months 
ago to relieve the Peary Expedition, has just arrived there, after 
having successfully accomplished its object Lieutenant Peary, 
who 1s an engineer in the United States Navy, left America 
early last year in command of a small expedition consisting of 
only five men, the object of which was to sp»nd one,or more 
winters 1n Greenland for the puipose of scientific. observation, 
and to make an attempt to reach the North Pole across the 
interior of Greenland The Cemmander of the expedition was 
accompanied 1n this arduous enterprise by his young wife The 
winter quarters of the party were fixed at McCormick Bay, 
whence Lieutenant Peary travelled 1300 miles northwards over 
the inland ice, whech he found to be in a favourable condition 
for his journey After making some impgrtant discoveries, the 
explorer returned to the quart&ts at McCoimick’s Bay, where, 
according $o previous arrangements, he awaited the arrival of 
the relief expedition, Lieutenant Peary, his wife, and his five 
men are all well Lieutenant Peary’s great sledge Journey com- 
menceq on May 15 last on the true 1ce cap of Greenland at the 
head o$ McCorm&k’s Bay, and àt an elevatidh of four thousand 
fett ihe explprer, whoSook with him only one man and four- 
teen Gbgs to draw the sledge, passed along the edge of the 
Humbgldt Glacier and then across the feeder basins of the St 
Geargg’s and Osborne Glacier system On June 26 he reached 
the sha pargllel Here the gcoast trended to the north-east, 
and then east, and finally compelled the explorer to pursue a 
sofith-easterly course After four days’ march, during which 
thé cogst still stretched south-east and east, Lieutenant Peary 
reachedghe head of a great bay ın latitud@81° 37’, and longi- 
tude 34° This was on July 4, and in honour of the day he 
named this opening Independence Bay The glacier terminating 
on its shoreg he called tĦe Academy Glacier The land here 
was of a med-browit colour and fiee from gnow, and flowers, 
insects, anal mugk oxen were abundant , “while hares, foxes, and 
ptarmigan were also setn On July 9 Lieutenant Peary and 
his companion st&rted on their return journey, taking a more 
"inland coursefand ın seven days’ time they were travelling over 
soft snow,on the interior plateau, at an elevation of 8000 feet. 
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The expporet then again descended to the coast, covering thirty INTERNATIONAL CONGRESS OF 
"miesa day He met the JKz£e, with the relief party, on August e PHYSIOLOGISTS 


4, near*he head of McQbrmick's Bay, having completed his 
orginal pr@ramme to thg very letter 
covages made by the expedition include the tracing of the 
Greenland coasts above the 79th parallel, the termination of the 
contmental ice-cap below®Victoria Inlet, and the existence of 
glaciers on all the northern fiords Manygaluable tidal and 
meteorological observations were also obtained, as well as a 
quantity of material for the ethnological study of the northern 
Eskimo, including spectmens of their costumes, tents, and 
sledges. ‘The expeditfon brings home, besides a number of 
photographs of natives and of Arctic scenery, a large collection 
of the flora and fauna of the high latitudes visited 


THE four Dundee whalinf vessels, whose intended voyage to 
the Antarctic seas has been already referred to 1n these notes, 
sailed from Dundee last week 
surgeons who have been specially instructed 1n making meteoro- 
logical and biological observations They are fully equipped 
with appliances for collecting specimens of every kind The 
more strictly geographical conditions will be observed by the 
captains, who have been supplied with addittonal instruments to 
enable them to lay down their track with a greater degree of 
accuracy than would be necessary in ordinary circumstances 
Their lorg Arctic experience fits them for navigating the ice- 
hampered waters of the South and for comparing the conditions 
found there with those of the better-known North Polar zone 


e 

THE Talway from Jaffa to Jerusalem 1s now practically com- 
pleted, and will be opened for traffic before the end of this 
month Recent events in Russia have caused a great increase 
in the Jewish population of Jerusalem, leading to the extension 
of the city beyond the walls The railway will do much to pro- 
mote the prosperity of Palestine and will probably be largely 
utilized. 


e 

mm. Gilbert Islands, en the Central Pacific, have been 
definitely br er “British protection. The group 1s 
bisected by the equagor, and forms the central link in the long 
chain of coral and volcanic islands which stretches from the 
northern to the southern tropic between the meridians of 160° 
and 180° E The Marshall Islands, which :&e the most 
northerly of this chain, are under German control 


THE Proceedings of the Royal Geographical Society foi 
September publishes an interesting account of a journey in 
Stkkim undertaken by Mr C White and Mr Hoffman in July 
1891, with the purpose of exploring and photographing the sur- 
roundings eof Kanchinjinga The travellers crossed by the 
Zeumtso La pass into the Tremu Valley, the magnificent glacier 
in which was visited for the first time by Europeans The main 
glacier—fifteen miles long—is Joinéd by the union of six smaller 
glaciers, and several others were observed which could not be 
approached The Tremu Valley was proved to be only a fort- 
night's journey from Darpling, a fact which makes the almost 
entire ignorance of the existence of glaciers in it very remark- 
able. e. e 


In thè course of hus travels imto the interior of Iceland 
(Petermann’s Mattesiungen, vol 38), Th Thoroddsen dis- 
covered an unknown lake in fhe unexplored region of Watna- 
Jokull ‘*The greatest part of the western edge of the Vgtna- 
Jokull ıs formed ba mighty gWacier, whose 
with faint curvature towards the southerf horizon e The mqun- 
tain chains which reach the glacier arg powerless to infljence 
its shape We were surprised by the discovery of a veey Hong 
lake, stretching from the margin of the glacier close to ug te- 
wards the south-west as far as the eye could see, ang fillinl up 
the valley between usand a parallel nountain chain. Thé narrow 
lake 1s of a milk-white colour, formed as itis by glacietice P 
named it Langisjor ‘The glacier reaches with its steep flank tg 
the north end of the ike, and as it is riddled wxh dets it 1s 
impossible to ride round on this side The landscape round the 
lake 1s of magnificent beauty, only vegetation 1s quite absent 
The greentsh-white lake 1s surrounded “by red and yellow tuff 
hills, with innumerabje fantastic points and simmits #On the 
other side of the chain Which terminates the lakg in the south 
stretches an extensive flat plateau, in Which glitters a large 


watercourse, probably the Skapta, and far to thë south are seen |. 


some great lava streams, dating probably from? the 1783 
eruption ” d . e 


No. *1 194, VOL. 46] ° 


The geographical dis-e THE second International Congress of Physiologists, which 


took place at Liége on August 29, 30, and 31, was 
attended by more than 100 physiologists, including among 
others —Prof F Holm@ren (Upsala), President of the C®n- 
gress, Profs Hensen, Hurthle, Kuhne, Rosenthal, Cybulski, 
Kronecker, Miescher, Fredericq, Héger, Heymans, Arloing, 
Chauveau, Dastre, Gréhant, Hédon, Langlois, Laulanié, Morat, 
Wertheimer, Hamburger, Grigorescu, Wedensky, and the 
following English members Profs Foster, Burdon Sanderson, 
Schafer, Allen, Gotch, Halliburton, Horsley, @urser, Way- 
mouth Reid, Stirlmg, Waller, Drs Adami, Beevor, Paton, 
Martin, Mott, Pye-Smith, Sherrington, Starling, Shore, Sims. 
Woodhead , Messrs Bayliss, Burch, and Parsons 
The work of the Congress was carried on ın the Institutes of 


Three of the vessels carry | Zoology and Physiology, these institutions being placed at the 


disposal of the members by the kind courtesy of the tivo direct- 
ing professors, whilst in addition the whole arrangements were 
excellently organized through the energy of the Professor of 
Physiology, Piof Léon Fredericq 

The work of each day was so arranged that the mornings only 
need be devoted to the formal hearing of communications in the 
large lecture hall ofthe Zoological Institute, and the afternoons 
were thus left entirely free for informal meetings in the Physio 
logical Institute, when demonstrations of special interest weie 
Shown in the rooms of “the laboratory, thus adding very 
materially to the interest and utility of the proceedings. The 
following list of the various communications and demonstrations 
will at least serve to show the large extent of ground covered by 
the subject-matter brought forward, and the activity with which 
physiological research 1s now being pursued 


Monpay, AUGUST 29 —PRESIDENTS PROF CHAUVEAU 
(Paris), PRoF BURDON SANDERSON (Oxford) 


1 Hermann —Phonophotography 

2 Rosenthal —Results of observations 
calorimetric methods 

3 Halliburton —Nucleo-albumins 

4 Starling —The fate of peptones in the blood and the 
lymph 

5. Max Cremer —Experiments on the effects of feeding 
animals with certain sugars 

6 Langlois —The functions of the suprarenal bodies 

7 Morat —The innervation of the tensor tympan: 

8 Hamburger —The effeat of different salts upon the 
propertie$ of red blood corpuscles 

9 Céline Muro —Physiological evolution 


A. Communications 


with improved 


. 
B Demonstrations 


1 Hurthle —A new method of registering the sounds of the 
heart tn man by means of a microphone . 

2 Wertheimer —(2) The excretion by*the $sver of bile intro- 

duced into the blood 
(4) Vaso-dilatation effects of strychnia ~ * 

3° Laulamé — The cardiograph (needle method) . 

4 Wedensky —Demonstration by the telephone of the 
electrical changes which accompany the passage of nerve fm- 


pulses, and the influence upon these of eelectrotonic alterations e 
argin str ches, in nerve excitability ° 


5 Shernngton — Tha cortical representation @f the move- 
ments of the hallux angfespecially of the anus ın the Macaque 
monkey . 

6+ Langlois —The variations in the discharge qf heag duryng 

72 . * [4 
. 


ec 9. 9» 
la pala e pyocygaique ” | 


AUGUST *30 —PBRESIDENTS ProF . KLHNE 
(Heidelberg), Qrof Hicen (Brugse&) * . 


A Cognmunications e 5 ° 


e. 
1 Bowditch —Composite photography © e 
Olivier —Protqplasmic gontinuity e é 
Schafer — Bhe stroeture ofethe 1nsecfs wing@nuscl 
Schafer —Tife negagve efffcts of severafice of the frontal 
lobes of the cereDjsim 


TUESDAY, 


AUN 


* (b) The effects of totg! ablation offa cere 


hemisphere, e . 
€. e 


05 © Vyzoue—(a) The visual centres of the dog and modffey e , exe» 
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6 "Wertheimeff — The elimination of pigments by the liver 

7 Loew —Qhe distinction between the ‘‘active” and the 
** passive " albuminous material of plants . 

8 Sherrington —The varieties of leucocytes 

B Demonstrations e 

a Chauveau —The changes in mamalan endocardiac pres- 
sure as recorded by thetambour and air transmission method 
(This classical experiment formed the main pait of the after- 
noon’s work ) 

2 Gréhant —(2) Absorption of carbonic oxide by living or- 
ganisms 

3. Gréhang and Martin —On the physiological effects of 
opium 

4 Wedensky —Demonstrations with the telephone upon 
neive excitation and upon voluntary muscular contraction in 
man . 

5 Zwaardemaker —The mechanism of smell 


WEDNESDAY, AUGUS1 31 —PRESIDENTS PROF WEDENSKY 
(St Petersburg), PROF GmniGORESCU (Bucharest) 


A Communications 


I, Cybulski - The use of the condensor for the excitation of 
muscles and of nerves 
2 Hédon —The effect of removal and of transplantation of 
the pancreas upon the production ef diabetes mellitus 
3 Gotch — The increased excitability of nerve and of muscle 
occasioned by low temperature 
4 Burch —(a) The apparatus for photographing the move- 
ments of the capillary electrometer 
(4) The method of analyzing the electrometer 
curves obtained by the photographic method 
5. Burdon Sanderson —The electrical changes in muscle as 
shown by the capillary electrometer 
6 Fredericq —Autotomy 1n crabs 
7 Jacobi —The muscular sense s 
8 Bayliss — The functions of the depressor nerve 
9 Doyon —Tetanus 
10 Wedensky —The impossibility of causing fatigue in motor 
nerves 
II Verworn — The effect of galvanic currents on simple living 
olganisms 
12 Moussu —The functions of the thyroid body 
13 Slosse —(a) The functions of the thyroid body , 
(6) Autopsy of a case of thyrodectomy 1n the dog 
14 Kaufman —The intia-muscular circulation 
15 De Boeck —The effects of partial ablation of the cerebrum 
immediately after birth 


B Demonsts ations 


I Waller —The dischaige of heat from the muscles of man 

2, Gotch —The incieased excitability of the sciatic nerve of 
the cat produced by low temperature 

3. Grigorescues- ÁSt0n of certain poisons upon the central 
nervous Jelen 
e~ Cybulski --Method of stimulating muscle and nerve by 

e meags of condensor discharges . 
5 Mares —Nerve excitation by means of varying induced 


cufrents due to variations in the rapidity of magneto-induc- 
> 


b . 
* 6 Wedensky —The most favourable and the least favourable 


frequency fog effective intermittent excitation of nerve by elec- 
trical cutients ` 
7 Paton —A crystalline globulin obt¥ned from urme 


In addition the following members shewed instruments end 
« m$àels* —* x ° ° e 
I Lahousse —Modé of the nere centre . 


2 Rosenthal —Calorimetet «w1 
3 Lafan? a) Asunivers 
t» «(7) o Apparatus 
. changes 
4 Morat —f&Écording appåratus 
6 eCybulskt —Thg*Photohzemotachometer 
6 Yresch& ang Jacquet —4 recoidfng chy8nometer 
On Wednesday evening, at thdconfgsion af the proceedings, 
the mgntlf@rs dined wogether in the large f@ger of the theatre, 


th recént improvements 
ingesibing manometer 
fo. studying respiratory 
e 


a Presidgnt of the Congress, Prof Holmgren, beingein tfe e 
char * e. . nd 
e. . 
NO #194, VOL. 46] * š 
* t e ^. 


NATURE 


M 


e 
[SEPTBMBER 15, 1894 
+ 


As the Congress" 1s held every three years, the next meeting 
will take place 1& 1895, and it was decided that in response to 


the kind and cordial invitation of Prof Kronecker, the meet- 
ing should be held ın Berne (Switzeland) / 

e. 
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ELECTRO-METALLURGY* 


HIS is not the first time a lecture haf been delivered here on 
electro-metallurgy I find that so long ago °as January, 
1841, there was a lecture on the subjectsby Mr. Brand 
At that time electro-metallurgy was very new and very small 
It consisted solely of electro plating and electrofype Electro- 
plating had already begun to be practised as a regular industry, 
but ıt was still a question whether he new kind of plating was ` 
good, and there were not a few silversmiths who would not offer 
electro-plate for saè because of its supposed inferiority to plate 
of the old style That question has long been definitely settled 
by the fact that every week more than a ton of silver 1s deposited 
1n the form of electro-plate 
Electiotype in 1841 was not so far advanced—it had not then 
been taken hold of by the artisan and manufacturer—it was still 
in the hands of the amateur 
While the voltaic battery was the cheapest source of electric 
current, electro metallurgy was necessarily restricted jo artistic 
metal work, or to those applications where the fine quality of 
the electrotype cast outweighed the consideration of its cost, or 
where only a thin film of metal was required for thegprotection 
of a baser metal from the action of the air 
Within this limited field, the electro deposition of copper, of 
gold, of silver, of iron, and of nickel, has been carried on com- 
mercially with very great success and advantage for almost the 
whole period of the existence of the art But beyond these 
bounds, set by the limitation of cost, it could not pass 
Now, all this 1s changed—since engineer and electrician have 
united thenfefforts to push to the utmost the practical effecLgf 
Faraday’s great discovery, of the praftuplg 8f censa cet. 
currents by motive power The outcome 1s the modern dynamo, 
with its result—cheap electricity The safhe cause that has led 
to electric lighting, and to the electric transmission of powe, 
has also led to a very great development of electro-metallurgic 
industry, and not only in the old directions but in new It 1s no 
longer a matter of depositing ounces or pounds of metal, but of 
tons and thousands of tons And it ıs no longer with metal 
deposition merely that electro-metallurgy now deals, but also 
with the extraction of metads from their ores, and the fusion and 
welding of metals Electro metallurgy has in fact giown so 
large and many-branching, that 1t 1s impossible to tgeat it in a 
complete manner ın a single hour 
One of the latest developments 1s electric welding This, in 
one of its forms, that inventéd by Elihu Thompson, has recently 
been so thoroughly explained and demonstrated by Sir Frederick 
Bramwell, that 1t 1s not necessary for me to do more than 
mention 1t as belonging to the subject 
There ıs also*another species of electric welding—that of Dr 
Benaidos—in which the elegric arc 1s sed after the manner of 
a blow-pipe flame, to obtain the welding of such forms and 
thickneSes of iron, steel, and other metals, as would be difficult 
or 1mpossible to weld 1n any other way, and not only is the 
electfic blow pipe used for weldang, but also for the repair of 
defegts ın steel and iron castiggs, by the fugon of pieces of metal, 
oe! thf same kind as the castin$, into the faulty place, so as to 
maj it completely soulhd This new kind of electric welding, 
as proved byeMr. Howard, 1s now of sufficient 1mportance to 
entige%t to the full occupation of an evening I therefore 
prowpse to leave it for detailed desciiption to some other lecture, 
and@contert myself with caling yotir attention to the interesting 
collecti8n of specimens on éhe table, and in the Library (lent by 
essrs “Lloyd and Lloyd), showing the results of this process, 
e Egen with this curtailment, the extent of the field 1s still too 
greatgand I must reduce 1t further by orfittmg a considerable 
section of that portion which relates to the extraction of metals 
frof their ores, and,.in this connection, only speak of the 
extraction of aluminium é 
But, % the first place, I am going t 
of copp&, ang you will pardon me if 1 
1 Friday efening discourse delivered by Mr J Wilson Swan, at the 
Royal Insututign, on May 20 
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sp@ak of the deposition 
i treat ıt as if you were 
unacquainted with the subject 
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. One of thè wonderfu] things abou: the electro deposition of 
Copper, and in fact any other metal deposred from a solution of 
its salt fh water, is, that bggnt, hard, solid metal, such as we 
aresaccustoJed to see progficed by means of fusion, can, by thes 
actiog of the electric dürrent, be made to separate from a liquid 
which has no appearance of metal aboutit — * 

The beginning of every efÉctro deposition process 1s the making 
a solution of the metal to be deposited — Iam»sgoing to dissolve a 
piece of copper, the mêst elementary of all chemical operations, 
but I want*to make it quite clear where the metal to be deposited 
comes from—to show that 1t 15 actually in the solution,and actually 
comes out of it again , for that js an effect so surprising, that it 
requires both ynagination and demonstration to make 1t evident 
There 1s projected on the screen a glass cell containing nitric acid 
Mr Lennox will put into 1t aspiece of copper He has done so, it 
quickly disappears, and a blue solution of copper nitrate 1s formed 
Now, if I pass an electric current through thi solution, or through 
some solution of the same kind, which, to save time, has beer? 
prepared beforehand, and immerse m it, a little apart from each 
other—the positive and negative wires coming from some gene- 
rator of electric current—this will happen — metallic copper will 
come out of the solution, and attach itself as a coating to the 
negative wire, and consequently that wire will grow in thickness 
At the other wire—the positive— exactly the reverse action will 
take plape There, if the positive wire be copper, it will 
gradually dissolve, and become thmner The quantity of metal 
deposited on the negative wire will almost exactly equal the 
quantity gissolved from the positive, and therefore the solution 
will contain the same quantity of metal at the end of the ex- 
periment às at first, but it will not be the same metal , 1t will be 
iresh metal dissolved from the positive wire, and the metal 
originally contained in the solution will have been deposited as 
metallic copper 

Iwill show on the screen this process in operation Tere 
are the two wires I spoke of The electric circuit, which im- 


. judes these two wires, 1s so arranged that on its cfinpletion the 
1 be tie nosfjve, and the thin wire the negative 
Now please complete the circuit One wire (the. positive) is 


carrying an electrif current into the copper solution, and the 
other (the negative) is carrying the current away The solution 
is conveying the current between the wires, and one of the in- 
cidents of the transport of current from wire to wire by the solu- 
uon, 1s electro-chemical decomposition, or electrolysis , and the 
resuit of that is, the deposition, out of the solution, of copper, 
upon one wire, and the dissolving away, or entering into solu- 
tion, of copper, from the other «Now 1t can be clearly seen 
that the wire that was thick 1s now thin, and the wire that was 
thin 15 noy thick 

Imagine the growing wire to be an electrotype mould, and 
that the deposit of copper which forgied on the wire has spread 
over the surface and formed a neafly uniform film, and that by 
continuing the process it has become thick, that deposit, stripped 
from the mould, would be an electrotype 

Or imagine the negative wire to be a thin sheet of pure copper, 
and the positive wire to be a thick sheet of 1mpfire copper, and 
suppose the action carrigd on so fay that the thin sheet has be- 
come thigk by the deposition of copper upon it from the solution, 
and the thick one thin by its copper entering into solutfon, that 
case would represent the condition of things in electrolytic cop- 
per refining ° . 

Allow your imagipation to takg one more short flighty and 
suppose that this ıs not a solutioff of copper, but one of givere 
and that the growing wire is a teapot td be silvered , andi dur- 
ther, suppose that the dissolving elegrode is €&ilver, andi you 
wil then understand the principle of electro-plating — * 

It requires very little explanation to make the ordina 
Yangement of electrotyping fatelligsble Here 1s a wough *on- 
taining sulphate of copper solution Here is a morfld that 
through the kindness oF Messrs Elkington, has been Prepared 
for me , this 1s connected with the negative pole of adbattary-e 
and here 1s a plate Of copper connected with the?positivé pole 
When I immerse the mould ın the solution—at about two inches 
from the copper plate—the electrical cyrcuit 1s completed, "and 
the same electrolytic action that the experiment illus&ated will 
takeplace Copper €ill,be ceposited on the mould, an@ will be 
dissolved in equal quantity from the copper plata andéthe sup- 
ply of copper in the solution will thys be kepQup As it will 
take a little time to obtain the result I wish to show, I will put 
this aside for ten minutes or so, and proceed to speak of different 
applications of this principle of copper deposition e 
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modes of casting 


For the reproduction of fine works ofart in al, electrotype 
is unapproachable ‘The extreme minuteness Ah which every 
touch of graver or modelling-tool is copied by the deposited 
metal film, separates electrotype by a wide space from all other 
Even the Daguerreotype image is not too 
exquisitely fine for electrotype to copy it so perfectly that fhe 
picture 1s almost as vivid n the cast as in the original 

It ıs this quality that has given to electrotype a 7é/e which no 
other process can fill, and, so far, its practical utility 1s not 
greatly dependert on the cost of the current This applies to 
all those most beautiful things here and ın the Library, lent by 
Messrs, Elkington These could all have been produced com- 
mercially, even if there had been nothing bette: for the genera- 
tion of the current than Smee’s battery—a very good battery, 
by the way, for small operations in copper deposition It gives 
a very low electro-motive fogce and that 1s a defect, but in copper 
deposition, the half volt or so 1s generally sufficient to produce, 
automatically, the required current destiny 

One of the uses of electrotype, not greatly affected by the 
cost of deposition, 1s that of the multiplication of printing sui- 
faces In these days of illustrated periodicals, electiotype has 
come more and more into use for making duplicate blocks from 
wood engravings, which would soon be worn out and useless 1f 
printed fiom direct It is also employed to make casts from set- 
up type, to be used instead of ordinary stereotype casts, when 
long numbers of a book have to be printed , also as a means of 
copying engraved copper plgtes Here are examples of all these 
uses of the electrotype process The electro blocks are lent by 
Messrs Richardson and Co, aud the copper-plates by the 
Director General of the Ordnance Survey Office, Southampton 

The plates illustrate the method employed at Southampton in 
the map-printing department Theonginal plates are not printed 
from except to take proofs The published maps are all printed 
from elechotypes Here 1s an original plate—heie the matris, 
or first electro, with, of course, all the lines raised which are 
sunk in the original The second electro is, like the original, 
an mtaglo re is a print from it, and here one from the 
original plate Practically they are indistinguishable from each 
other, and bear eloquent testimony to the wonderful power of 
electrotype to transmit an exceedingly faithful copy of such a 
surface 

Nickel has, of late years, come into extensive use for what 
1s termed nickel-plating, as applied to coating polished steel 
and brass with n.ckel Nickel not only has the advantage over 
silver of cheapness, but also, in some circumstances, of greater 
resistance to the action of the air 

Another metal, usually deposited ın the form of a coating, 1s 
iron The electrolytic depogit of iron. 1s peculiarly hard—so 
much so,*that ıt ıs commonly but erroneously spoken of as steel- 
facing The deposition of a film of iron upon engraved copper- 
plates, as a means of greventing the wear incidental to then 
use ın being printed from, has become almost universal Valu- 
able etchings, mezzo tints, and photogravure® plates are thus 
made to bear a thousand or more impressions without injury 
By dissolving off the iron veil with weale acid, when* the first 
signs of wear appear on the surface of the plate, and%e-coating 
it with 1ron, an engraved copper-plate 1s, for all practigal pug- 
pose, everlasting 

In this case, of comse, the film of iron is extremely thin— 
one or two hundwed-thousandths of an inch But it 1s possible 
to produce most of the metals commonly used as coatings in 1@ 
more massive form Here, for example, 1s an iron rod half-an- * 
inch in diameter, entirely formed by electrolytic deposition, I 
am indebted to Mr Rolgrts-Austen for being able to skow this, 
xample of a solid depos.t of non,gand 
cimen of electroiytic coating with tron 
Here also@re sohid feposits of silver , This qanim fup is a, 
solidesilver electroMleposit e oad 

These are all departments Oe ele which would 
have maintained a perfeg]y Healthy 1gdustrealeexisfence and 
growth without the d$namó , but now I come to speay of a 
branch of the subject—electrolytic copper“refiftings—which, 
without thaj source of cheap ele@tricity, could?net have existed 
This ıs the most exensive of all the lications of elgcyo- 
chemistry, and *& rend&ring valuable as istanc® to elgctrical 
engineering by thg umprgyemet ıt has led to in the conductivity 
of copper wire ,9 e . 

9 Ohe ef te results of this 1s seën in the raming 
m@rcial standaid of alectrical conductyity 

Ten years ago, contracts forecoppar wire for telegraghy stipu- 
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lated for a minipum conductivity of 95 per cent of Matthies- 
sen's standard E] pure copper Now, chiefly owing to elgctro- 
lytic refining, a conductivity of 100 per cent is demanded by 
the buyer and conceded by the manufacturer 

To show the difference between the past and present state of 
things in relation to the commerc al conductivity of copper, 
am going to exhibit on the screen measlrements of the resistance 
of six pieces of wire of equal length and equal cross section— 
they have been drawn through the same drawplate Thiee of 
the pieces are new, and three are old The three new pieces 
are made from electrolytic copper, and are representative of the 
present state of things The three old pieces aie taken from 
three well-küiown old submarine telegraph cables, and they 


show how very bad the copper was when it was fist employed | ampéres per square foot of cathode surface. 


for telegraphic purposes, and how great has been the improve- 
ment I wil take No 1 wire as ghe standard of comparison 
It is a piece of the wire about to be supplied to the Post Office 
"Telegraph Department for trunk telephone lines 
the very high standard of conductivity that has been reached in 
the copper of commerce Iam indebted for it, and for two out 
of three of the old cable wires, to Mr Preece No 2 wire is 
made from electrolytic copper, deposited in my own laboratory 
No 315 also electrolytic copper, but such as 1s commercially 
produced in electrolytic copper refining , 1t has been supplied to 
me by Mr Bolton, to whom I am also indebted for wire No 6 
—a particularly interesting specimen — it 1s from the first Trans- 
Atlantic cable— the cable of 58 Np 4 wires from the Ostend 
cable of 1860, and No 5 wire is from the old Dutch cable 
These wires are so arranged that I can send a small and con- 
stant current partly through any one of them, and partly through 
agalvonometer When this 1s done the result will be a deflec- 
tion of the spot of light on the scale from the zero point to an 
extent corresponding to the resistance of the particular wire in 
the circuit The worse the wire 1s, the greater will be the 
deflection We will begin with the Post Office sample first 
I connect the galvanometer terminals to wire No I, you see 
there 1s a deflection of ten degrees 1 will not shift the con 
tacts to wire No 2—exactly the same length of wire 1s included 
—but now you see there 1s a deflection of shghtly less than ten 
degrees, showing that this wire has a little lower resistance than 
No 1 The difference ıs very small—it may be 2 per cent — 
and 2 per cent less of ıt would be required to conduct as well 
asthe No 1 wire ‘he next is No 3  Thisis Mr Bolton's 
wire, and shows a resistance almost equal to the last 

No 1, 2, and 3 are, therefore, nearly alike, and have a degree 
of conductivity almost as high as 1t can possibly be 

Now we come to the three old wires 

We willtake No 4 (the Ostend cable) There, you see, 1s 
a great difference Instead of thespot of light being on €he tenth 
degree, 1t 1s upon the eleventh 

We will now ty No 5 (the Dutch cable) 
index to 17 x 

Now Ichange*o No 6 (the old Atlantic cable), and we have 
a deflection of no less than 25 degrees I suppose we may 
assume that this wires fairly represents the commercial con- 
ductivity & copper 1n 1858, for ıt 1s highly probable that fora 
work soamportant as the mst Atlantic cable every cue would 
be taken in the selection of the copper e 

The result of this experiment shows that the copper of that 
cable was extremely bad as a conductor—that,,in fact, it 1s 150 
æper cent. worse than the best commercial copper of to-day In 


That drives the 


@*other words, 1t shows that, 1n point of electrical conductivity, 


one ton of thg copper of to day will go gs far as two-and-a-half 
tons of sich copper as was used for thescable of '58 

Thys change 1s largely due to electrolyWc copper refining 

The process of electiolytic copper reNning 1s the same, in 
qpriscjplé asthat which produced the shick\nimg of ane of the 
wires and the thmning of the other yi my firÀ experiment e To 
prepare the crude copper for opie progess it 1s cast into 
slabs ,, thee foamethe agodes, aiM correspond to the wire which 
in myegrst experimentbecamethin “The @athodes, correspond- 
ing to the wire wIMch became thick, ere formed of thin plates of 
pure copper lowe are plateseuch as are used in electiolytic 
copper refining workse They are,portiong of actual cathodes 
and angdes, afd re rent the site of things ab the commence- 
ment, and at the end, of the dePoeitin eration —an opegzation 
that takésgseveral weeks to complete, and, effect the great 
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Mensesnufhber of these plates, each haying 6 to IO squase 
feet of superficial area, are @peratgd upon together in a great 
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number of large wooden vats containing sulphate of copper 
solution and a small proportion of silphune acid Electre 
current from a dynamo, driven byZa steam-engine 9 water- 
«power, 1s conveyed by massive cop&r conductors £ the vgts, 
arranged in long lines of 50 or ICO or wore m sefies ‘Yhick 
copper bars conmect adjoinmg vats, and provide a positive and 
negative support foi the plates, w&ich hang in the solution 
opposite each other, two or three inches apart During the 
process the impure slabs dissolve, and @t the same time pure 
copper ıs deposited from the solution upon the thin plates The 
deposition and dissolving go on slowly, in some cases very 
slowly, for a slow action takes less pbwer, and gives purer 
copper than a more rapd one The usual rate is one to ten 
YOu will better 
realise what these rates of deposit gnean, when I say that one 
ampére per square foot rate of deposition gives for each foot of 
cathode surface, n@arly one ounce of copper in twenty-four 


It will show | hours, and a thickness of one-eighth hundred of an inch , and 


therefore the production of one ton of copper at that rate in 
twenty-four hours would require a cathode surface in the vats, 
in round numbers, of 36,000 square feet At the higher rate of 
ten ampéres per square foot, which 1s used where coal 1s cheap, 
one-tenth of this area would be required 

The importance of the electrolytic copper refining industry, 
and the extent of the plant connected with it, may be inferred 
from the fact that, reckoning the united. production d all the 
electrolytic copper works in the world, nearly one ton of copper 
1s deposited every quarter of an hour . 

Very little power 1s required for copper deposition ithe ex- 
tent of the dissolving and depositing surfaces 1s large, relatively 
to the quantity of copper deposited 1n a given time 

Some of the impurities ordinarily found m crude copper are 
valuable Silver and gold are common impurities, and these 
and some other impurities do not enter into solution, but fall 
down as black mud, are recovered, and go to diminish the 
cost of the pfbcess or inciease the profit, and even those im- 
purities which enter into solution are gender ordinary cogat" 
almost completely separated R 

Electrolytic copper refining 1s both aneeconomi:cal and an 
effective process The deposited copper 1s exceptionally, pure 
At one time 11 was supposed that ıt must necessarily be quite 
pure, but thivis not the case, other metals can be deposited 
with the copper, but ıt 1s not difficult to realise in practice a 
close approximation to absolute purity in. the deposited copper 
Here is an example of the deposition of a mixed metal— brass, 
that is, copper and zinc depgsited together, and there are in the 
Library a number of interesting specimens of mixed metal de- 
position These deposits of brass and othe: alloys şhow that 
more than one metal can be deposited at the same time The 
great enemy to conductivityan copper is arsenic, and the depo- 
sition of arsenic as well as eopper is one of the things to be 
guarded against 1n electrolytic copper refinmg Not only are 
the chemical characteiistics of electrolytically refined copper 
generally good, but its mechanical properties are largely con- 
trollable Usually electrolytic copper 1s melted down and cast 
into billets of the form 1equired for roljng and wire-drawing 
This treatment not only invofVves cost, but the copper 1s apt to 
imbibe uapurity during fusion , though, 1f the process"is care- 
fully conducted, the deterioration 1s slight. 

Buwit 1s evident that the re-mel]ting of the deposited copper 
15 a thing to be avoided if possible, and the question naturally 
zaises why, now that depositen costs so *httle, may not the 
fieaqtKul piingiple whic comes into play m electrotype, and 
whiclf enables the most complicated forms to be faithfully copied 
be taer advantage of to give to plamer and heavier objects 
theyrpiltimate form ? 
ere arg several reasong whyethis idea is not more fre-. 
quently *cted upon — One,is that the process of electrolytic 

'epositich 15 slow , another, that knowledge of the conditions 
ngcegary for obtaming a deposit having the required. strength 
and other quakties, 1s not very widespread Moreover, m the 
electrolytic deposition of copper, and indeed of all metals, there 
1s 2 trong tendency to roughness on the outside of the deposit, 
and to exqrescent growths, the removal of which involve waste 
oflabousand material ‘These tendenciesecan to a very great 
extent béscourjeracted by careful manifulation and the use of 
suitable solutions, antl they can also be counteracted by 
mechanical meafis This ĝas teen done by Mr Elmore He 
remedies thé faults I have mentioned by causing a*burnisher of 
agate (agrange® afte: the manner of a tool ir a screw cutting 
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lathe) to press upon and travers a revolvitg Qylindrical surface 
on which tha deposit ıs taking place, and whyle 1t 1s 1mmersed 
yn the copper solution * The result 1s that 1t is kept smooth and 


bright tg the end of the pripcess 
But the uge of a burnish 1s not the only means available for, 
the* production of a sigootf deposit “It was observed in the 


early*days of electro-plating how great a change was effected 1n 
the character of the metalgdeposited by the presence of a very 
small quantity of certain impurities It was found, for example, 
that an exceedingly mmute dose of bisulphide of carbon, if put 
1uto a bathefrom which the silver was being deposited, caused the 
deposit to change from dull to bright 
I have lately had exptrience of a similar kind with nickel and 
with copper I was working with a hot solution of nickel, and 
up to a certain®point the deposit had the usual dead-grey appear- 
ance Suddenly, and without doing anything more than putting 
in a new cathode I found the character of the deposit com- 
pletely changed Instead of the grey, tough, adherent deposit, 
there was produced a brittle, specular deposit, which scaled of 
in brilliantly shining flakes of metal I sought for the cause of 
this extraordinary change, and traced it to the accidental intro- 
duction 1nto the solution of a minute quantity of glue 
By adding gelatine to a fresh mckel solution I obtained the 
same peculiar bright and brittle deposit that had resulted from 
the accident I then made a similar addition to a solution of 
copper, and when I hit the nght quantity—an exceedingly 
minute ofe—bright copper, instead of dull or crystalline, was 
deposited Here are some specimens These were deposited on 
a bright surface, and they are bright on both sides 
Not onfy is the copper made bright, under the conditions I 
have described, but, 1f the proportion of the gelatine be carried 
to the utmost that is consistent with the production of a bright 
deposit, ıt becomes exceedingly hard and brittle Beyond this 
point the deposit ıs partly bright and partly dead, the arrange- 
ment of the patches of dead and bright being in some cases very 
peculiar, and suggestive of a strong conflict of opposing forces 
Before I leave the subject of copper deposition, Ienay mention 
i kamor Ae of current density within which it 1s 
possible osi? of reguline metal, far wider than 1s 
commonly supposed 
The rate of deposition in copper-refining 1s usually very slow, 
and it°1s one of the drawbacks of the process, since slow de- 
position necessitates large plant But rapid deposition necessi- 
tates a larger consumption of power, and larger cost on that 
account, and therefore, there is a point beyond which it 1s not 
good economy to go, in the direction! of more rapid deposition 
Still there are cases, where, 1f we had the power to deposit more 
rapidly, ıt might be found useful to éxercise 1t The subject of 
more rapid deposition 1s also interesting from a scientific point 
of view, I fherefore mention an unusual result I have arrived at 
in this direction 
Taking as one extreme, the slow jte of deposit, of one ampere 
per square foot of cathode—a rate not infrequent in copper- 
refining, I have found that the limit inthe other direction ıs not 
reached by a rate of deposit one thousand times faster I have 
produced, and I hope to be able to produce befgre you, a per- 
fectly good deposit of copper, with a current density of 1000 
ampéres per square foot 9f cathode e 
This cell contains a solution of copper nitrate witha small 
proportion of ammonium chloride The plate on which I am 
going to produce a deposit of copper has an exposed surfgce of 
21 square inches. Opposite, dt a distance of one inch, 1s a plate 
of copper When leclose the cingfit, a current tof 140 angbéres 
is passing through the solution I comnue thig for jug one 
minute Now I wash it and remove the gu edge sop’ to 
detach the deposit, and as you see, Ihde a sheet of good clipper 
—an electrotype 
. To have produced a deposgt of this thickness at the ordMfáry 
rate used in electrotyping operations would have occfipsed more. 
than an hour S . o 
In this experiment an extreme degree of rapidity of deposition 
has been shown Iedo not intend to suggest guch®a gate 
practical value But itis at least interesting, as showing that 
the characteristic properties of copper are not less perfectly 
developed when the atoms of metal havebeen piled up one on 
the other at this extremely rapi rate than when there slower 
aggregation " ° 
T think it probable that a rate of deposié interm@diate between 
this rate and the usu of about 16 ampéreseper square foot 
may frequently be useful, for no doubt the slownesseof the rate 
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of deposit has often prevented electrotype from being made use 
of where, if the rate could have been increased ten times, it 
might have been used with advantage ^e 

Here are some thick plates, deposited at the rate of 100 
ampères per square foot They aie as solid and as free from 
flaw as plates deposited ten times more slowly 

I said that electrolytic copper-refining owed its existence to 
the discovery and improvement of the dynamo, and that ofher 
electro-metallurgic industries had originated from the same cause 
One of these industries 15 the electrolytic production of aluminium 

When Deville produced aluminium by the action of sodium on 
alumintum chloride, exaggerated expectations were entertained 
of the great part ıt was about to playin metallurgy It was very 
soon found that aluminium had not all the virtufs that its too 
sanguine friends had claimed for it, but that it had a great many 
most valuable properties, and, given a certain degree of cheap- 
ness, a number of useful applications could be found forit Some 
of these are suggested and shown by the various articles made of 
aluminium, kindly lent by the Metal Reduction Syndicate, and 
metallurgical research ıs rapidly extending our knowledge of its 
importance 1n connection with the improvement of steel castings, 
and the production of bronzes and other alloys of extraordinary 
strength The cost of aluminium produced by Deville’s process. 
was too great to permit of tts use on any large scale for these 
purposes 

Aíter Davy demonstrated, by the electrolytic extraction. of 
potassium and sodium, the power of the electric current to 
break down the strong combination existing between the alkaline 
metals and oxygen, 1t seemfd natural to expect that alummium 
would also bereduced by the same means But Davy did not 
succeed 1n producing any appreciable quantity of aluminium by 
the electrolytic method Deville and Bunsen were more suc- 
cessful, but they did not possess the modern dynamo that has 
made all the difference between the small experimental results 
they achieved and the industrial production of to-day, a produc- 
tion now so large that I suppose every day it amounts to at 
least one ton, and has resulted in a very great reduction of the 
price of the megal 

There are two electrolytic processes at work One is the 
Hall process—employed at Pittsburg, and at Patricroft, Man- 
chester—and now 1n experimental operation here The other, 
the Herault process, worked at Neuhausen, is not greatly 
different from the Hall process—the shape of the furnace or 
crucible ts different, and the composition of the bath yielding the 
aluminium may be different, but ın all essentials these two pro- 
cesses are one and the same. They depend on the electrolysis 
of a fused bath, composed of cryolite, aluminium fluoride, fluor- 
spar, and alumina In the Hall process this mixture is con- 
tamed ın a carbon-lned iron crucible—the cathode in an 
electric carcuit, and between which and the anode—a stick of 
carbon immersed 1n the fused bath —a difference of potential of 
10 volts is maintamed In carrying out the process on a manu- 
facturing scale, there are*many of these sticks of carbon to each 
bath Here, in our experimental furnace, these is only one 

The heat developed by the passing of so large a current as we 
are using (180 amperes) through an elegtrolyte of but a few 
inches area in cross section, 1s sufficient to m@ft andekeep red- 
hot the fluorides in which the alumina 1s dissolved à 

The electrolytic action results in. the separation of alfiminium 
from oxygen 
1s tapped or ladled out from time to time as ıt accumulafes. 
The oxygen goes to the carbon cylinder, and burns it away ates 
about the same rate as that at which aluf 
1s only necessary to keep up the supply of alumina to enable 
the operation to be cdatinued for a long time" I mean, of 
course, in addition toghe keeping up of the current and the 
supply of carbon at tyé anode 

y far the gregteyfpart of the cost of aluminiune @btaned eby 

electrolysis 1s the fst of mptive poyeie 20 florse-power fours? 
are expended to produge I poun aluminium ‘Therefore it 
1s essential for the Cheap prodwéfon of aljuminyim,to have cheap 
motive power e *? 

There 1s one feature about the Neulfaus@n prodycfon of 
aluminium which ts very striking and that isethg generation of 
the electri® current means of water mower derived frog a 
portion of the fajls of the Rhine at Schaffhausen e ° 

The motive fornaking usewfwater power ts economy” But, 
apart from that, “ig is Mfferesting to see yvater replaceng coal, 
qpteotly in&he pfoduction of power, but also an the pro@ection, 
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Hese 15 the Hal] apparatus on a small scale It is simply a 
carbon-lined iron crucible, and a thick stick of carbon As 
already mentiowed, the crucible is the cathode, the stick of 
carbon the anode * 

As the process takes time to get into full operation, 1t was 
commenced some hours ago, and at the rate at which it has 


oe 


9 
being quite distigetgfrom that®of the surrounding Élains, and 
even from that of the lower slopes Tree ferns were found to 
attain a great sıze in the damp, shady forest, and one was 
measured 30 feet im height and 2 fegt in. diameter at ys base 
The display of wild flowers is is as '$gorgeous ” 
Creamy-white and yello& helichrystins bin pufple 


guingled 


been working we should by now have produced several ouncese| and blue orchids and irises, and graceful snow-white anerffones 


of «luminum In beginning the process the charge has first to 
be melted — This 1s done by bringing the carbon stick into con- 
tact with the bottom of the crucible, so as to allow the current 
to pass from carbon to carbon to develop heat between the 
electrodes 

The alumina compound, which, when melted, forms the bath, 
is added, in @owder, little by little, and, when sufficient 1s 
melted, the carbon stick ıs raised out of contact with the bottom, 
and the electrolytic action then commences 

I will now ask Mr Sample to empty the crucible and let us 
see the result of the operation, and liue heis doing so I take 
the opportunity of expressing my very sincere thanks for his 
having so kindly and so successfully carried out this most inter- 
esting demonstration of the latest and one of the most 
important of all the applications of electricity to metallurgical 
operations 

Here 1s the result of our experiment It 1s not very large 
certainly, but it 1s quite enough for our purpose, which is to 
illustrate the principle of a newly developed electro-metallurgical 
industry directly derived from discoveries made at the Royal 
Institution 

. 


MOUNT MILAN]I IN NYASSALAND 


HibpEN in the recesses of one of the recently issued Par- 
liamentary Papers (Africa, No 5, 1892) will be found a 
very interesting report on the mountain and district of Milani, 
in British. Central Africa, by Mr Alexander Whyte, F Z S , one 
of Mr Commissioner Johnston's principal assistants in the task 
of ruling and developing the new British Protectorate of Nyassa- 
land Mr Whyte was sent to Milang by Mr Johnston in 
October last, and dates his report from the ‘‘ Residency, Zomba, 
British Central Africa,” in the month following. Milany is a 
large mountain mass 1n the extreme south east corner of Nyassa- 
land, drained on the west by the head waters of the Ruo, one of 
the affiuents of the Shiré, and on the east by the Lukuga and 
other smaller streams, which run :nto the Indian Ocean north 
of the Zambesi It ıs described by Mr Whyte as an isolated 
range of, for the most part, precipitous mountains, the main 
mass forming a huge natural fortress of weather-worn preci- 
pices or very steep rocky ascents, sparsely clothed with vegeta- 
tion Many of its gullies and ravines are well wooded, and in 
some of them fine samples of gfand African virgin fprest are 
met with Mr Whyte’s ascent, on the 2oth of October, was 
made up the south-east face of Milany, over steep grassy hills 
and across rocky streams, full of large water-worn granite 
boulders Further on prectpices were encountered, and it was 
necessary to clamber up, holding on by tufts of grass, roots, 
and scrub, after which a wooded gorge was entered, and welcome 
shade way obtaiwed from the forest trees 
Here an interesting change in the vegetation was at once per- 
ceptibley the plants of the lower slope being mostly replaced by 
© othe® species These 1n many cases approached the flowers of 
temperate climes, such as brambles and well-known forms of 
e Pabionaceg and Composite Ferns, too, bec&me more nume- 
e « rous, and now and agaf& were encountered perfect fairy dells of 
mosses, Selaginellas, and balsams, with miniature water-falls 
showering th@ir life giving spray on the httle verdant glades, 
while ovérhead hoary lichens and bright Westoons of elegant long- 
tass@led Lycopods hung from the mossovered trees After 
they hag passed through some dense thic\ets,of bamboo, And 
®climBed up an ugfy bargeM of precipitous Affs, another hour's 
ascent, the latter part of w. was through 3 steep grassy len, 
prougat Nr Whyte and his c anion? to the highest ridge of 
ilanı F : = 
Hele wag a splendid view over rolling hills of grassy sward 
divided By belts of dark green forest, and the climate was found 
to be delightfufly cooland bracing, with a clear dry &tmosphere 
of Atout 60° Bahr Altogether, tito week® were spent at three 
differeft sites on «his. high pla@egu, and good collections of its 
natural Pistory were made, although andemist occasionally 
ntergwed ith the ojfrations pf the naturalists 
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* ~e dumpihc flore of the mountain proved to be of great fidt, 
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were all blooming in wild profusiog, and rearing their heads 
from a bed of bright green grassy sward But the most striking 
botanical feature ôf the Plateau of Milgnj was the cypresses 
formerly apparently quite abundant, but now confined to a few 
of the upper ravines and valleys, where the annual bush-fires, 
which take place in the dry months of #.ugust and September, 
cannot reach them In some places hundreds of these giant 
trees thus destroyed lay prostrate, piled one abeve another, in 
every stage of destruction One of these dead conifers was 
found to measure 140 feet in lenfth and 5{ feet in diameter 
at 5 feet from its base ‘The foliage of this cypress 1s juniper- 
dike The timber, of a dull reddish-white colour, 15 of excel- 
lent quality and easily worked Rupe cones of this fine tree 
were procured, and, as stated in a subsequent letter, have already 
germinated in the exper:mental garden at Zomba } 

The fauna of the mountain was found to be of nearly equal 
interest to the flora, but in the short space of time available it 
was not possible to make so nearly a complete collection 
Raptorial birds were very scarce, but Passeres were plentiful. 
The grassy lands of the summits were tenanted by a small dark 
brown quail, a pipit, two grass-warblers, and the ubiquitous 
great-billed raven (Corvultur allicolhs), which, however, was 
not so numerous as on the plains below In the®adyoining 
forest bird life was abundant — Bul.buls, fly-catchers, warblers, 
finches, and honey-birds joined in chorus in celebrating the 
springtime and nesting season, which was then ın full progress 
Altogether about 200 specimens of birds were obtained Of 
mammals few were met with The beasts of prey consisted of 
the leopard, the spotted hyzena, the serval, and an ichneumon 
Examples o6 three species of Murzde were also obtained, and 
a little antelope, probably of the genug Neoigagus, was obsegaedp 
but not procured A few snakes wéte 

As regards the question of establishing ga sanatorium on the 

Milanj: Plateau, to which special attention had been directed, 
Mr Whyte has no hesitation in saying that the climate ‘of this 
district contrasts very favourably with that of some of the hill 
stations 1n India and Ceylon The year 1s pretty equally divided 
between wet and dry months, the former lasting from November 
till May, while the other six months are stated to be fine, clear, 
and bracing, the thermometer at night in the months of May, 
June, and July occasionally falling below the freezing point, In 
the month of October the air was found to be delightfully pure 
and balmy We believe that steps have already be@n taken to 
build a small station on Milanp, but to render this of much use 
it will be necessary to form % road to it from the falls of the Ruo 
up the Lutshenya valley This could be made with fatrly good 
gradients, and would be of great advantage as an outlet for the 
cypress-timber, which now lies useless and decaying in the 
forest " 
We are pleased to be able to add that Mr Whyte's collections 
above spoken of, along wite others frBm Mount Zomba, have 
already geached London, and are in the hands of Mm Sclater, 
to whom Mr Johnston has entrusted the task of getting them 
workgd out and described Mr Oldfield Thomas has already 
commenced to dete: mine the mamfnals, Captain Shelley will name 
the Uhds, and Mr BoulengerNit is believed, will undertake the 
*examgnation of the repigles and batrachians The plants will be 
exafifined in the Botanical Department of the British Museum, 
in wWhigh institution Mr®H H Johnston has directed the first 
s f specimens in every department to be deposited The 
zoOweical results will be published in the “ Proceedings” of 
the Zoologfcal Society of Lo don 


2 o 


e OBSERVATIONS OF THE PLANET MARS? 


I OBGHT fo have written to you before on the subject of the 
g@lanet Mars, which I have been studying for over fou 
months with our great equatorial My great desire to verify the 


1 Somegcones of tis supposed '' Cypress ” haveglso reached the Botanical 
Departmegt of the British Museum, and havæproved to belong to a Conifer 
of the genus Jd»ingiou:s, probably of a new species But this point 
cannot be definitely settled until more períagt specimens of the tree have 
been received bd 

2 Letter from M Perrotin to M Faye, Comptes rexdus,September 5 
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extraordinary phenomena to which I allu% * my last letter 
may account foi this . be 

Besides, I have gained nothing by waiting, and at the present 
time, aftef successive delays ich I much regret, I am hardly 
further than& was a moh ago 
imagewbeing less satisffttory, or to the phenomena in question 
not having recurred, nothipg has been added to my first 
observations 

The phenomena alluged to are brilliant projections, com- 
parable in colour and brightness to the southern pole cap, 
observed on three different occasions—viz , June 10 and July 2 
and 3, on the western ligb of the planet 

The last time, July 3, I was able to observe the several phases 
of this singulargappearance On that day the luminous point 
Imm (local 


* astronomical time), very faint® at first, then I saw it gradually 


increase, pass through a maximum, and thep diminish, to dis- 
appear finally about 15h 6m The facts would not have been 
different had 1t been a case of an elevation of the surface of 
Mars traversing the illuminated edge of the disc by the simple 
effect of the rotation of the planet The phase which affected 
the western limb of the planet at that time, could only modify it 
in amount and in duration The previous night, july 2, I had 
seen the crescent in a phase approaching the maximum, at 
14h 10m, and Í was able to follow the bright point up to its 
complete dgsappearance at 14h 40m 

On July 2 and 3 the things happened in the same part of the 
disc, about the Soth parallel of latitude, and with a retardation 
of half ag ghour against the previous day, as usual fora thing 
taking place 1n the same region of the planet 

The first observation of this hind goes back as far as June 10, 
when it lasted from 15h r2m to about 16h 17m This time 
the bright point occurred in the vicinity of the 30th southern 
parallel, probably in the southérn portion of the isthmus Hesperia 
of Schiaparell's chart 

I may add that during these observations the porjon of the 


-dysg adjoining the small protuberance has always appeared to me 
shg f Taised 
Such are the facts I shall not attempt to interpret them 


They presented thems&lves with such clearness that it 1s hardly 
possible.to consider them as the result of any illusion 

On the other hand, since it 1s a question of projegnon beyond 
the disc of at least one or two tenths of a second of arc, that 1s 
to say, of phenomena at a height of more than 30 or 60 km, 
one feels overwhelmed by such numbers, to which we are not 
accustomed on our globe, and it 1s undoubtedly luminous phe- 
nomena only which could explain heights like that 

The southern snow cap has been the object of several 
measurements, which will be published with the drawings of 
this opposition This cap has notably diminished in the last 
two months , it 1s, in fact, shifting, € 1s traversed by at least 
two black lines, a kind of crevices Znalogous to those which I 
announced in 1888 in the case of the northern cap The first 
of these lines was seen at the end of June, the second on 
August 8 

The outlme 1s now more irregular than in thé past , ın par- 
ticular there is seen, between thegmeridians of 300? and o° 
(Schiapargll!s map), a deep black hotlow which grows steadily 

Although the actual conditions are not very favourable for the 
canals (at least for a portion of them), several are well visible, 
some are apparent enough to convince the most prejudiced 
observers P e 

Two of our drawings of the Creat rtis, made at wifely® 
different dates, indicate some slight changes in the‘most ndjth- 
erly portion of this sea They are no doubt d to mustsfand 
clouds, which have sometimes appeared to me to invafefithe 
northern regions on the east of this Great Syrtis, hidin 
canals which traverse them, afd onlg allowing us toesee ter 
most southern portion ° A 

Our drawings of the Lake of the Sun, when compared with 
those of M Schiaparelh, also indicate some changes ofedetall ne 
the aspect of the lake self and of the seas and canis surr&und- 
ing it 
"he most interesting observation of thi$ month 1s the tone I 
have made, on August 6, of a very bright point placed precisely 
a little to the north of&hisLake of the Sun 13 point which 
struck me by its extraordinary radiance, copld notebe Sen the 
next day , 1f at still bp. rein images, were not,so good as the 
previous night—it waécertainly much less luminous , 

This phenomenon, and the analogous phenomena sometimes 
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noticed on the surface of the planet, are perhaps not without 
some relation with the appearances of the limb whach I have an- 
nounce& Future observations will no doubt inform us on this 
subject 

I should perhaps have still defer-ed sending this letter if I 
md not, withm the last few days, received from Mr Newcomb 
the extract of a journal, wi which it ıs reported that the Lick 
astronomers have also observed the luminous projections on the 
edge of the disc 

I may add that in the beginning of July I had umparted my 
observations to M André, director of the Lyons Observatory, 
who happened to be on a visit to Mont Gros, and whom I had 
invited to come on the 5th and verify the strange &ppearances 
which I hid told him of Unfortunately, the sky remained 
obscured all night, and my pioject could not be cared out 
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SCIENTIFIC SERIALS 


THE American Meteo ological fou: nal for August contains — 
Synoptical sketen of the progress of Meteorology 1n the United 
States, by W A Glassford, and repinted from the annual 
report of the chief signal officer for 1891 From this summary 
it appears that Isaac Greenwood, a professor of mathematics in 
Harvard College, prepared a form for observations at sea in 1728, 
thus anticipating the efforts of Lieut Maury by more than a 
century Observations of tempera.ure and rainfall were begun 
in Charleston in 1738, and were soon followed by several other 
series In 1817, ] Meigs, Commissioner of the General Land 
Office, proposed to Congress the establishment of meteorological 
stations at each of the land offices, and as this proposal was not 
adopted, he started a voluntary system among his subordinates, 
and supplied registers for the purpose This system lasted until 
his death in 1822 The next service was established by the 
Surgeon-General of the Army, in 1819, and was maintained, 
with modifications, until. 1854, when the records were handed 
over to the Smithsonian Institution, and m due time were trans- 
ferred to the Signal Service The Patent Office, of which agrı- 
culture formed a division, and the Coast Survey also manifested 
great interest 1n the science The article contains a good review 
of the labours of the principal American meteorologists —Note 
on winter thunderstorms, by Prof W. M Davis He asks 
whether the convectional origin of thunderstorms in summer 
implies a like origin. for thunderstorms in winter, even though 
they occur then at night, and he explains the reasons which 
seem to favour this supposition —Objections to Faye's theory of 
cyclones, by W C Moore The writer attempts to show why 
the generally accepted theories seem to him preferable to those 
brought fosward by M Faye The discussion 1s to be continued 
in a future number — Artificial ran, by E Powers The 
writer 1s the author of a work entitled ** War and the Weather,’ 
and he supports the view that rain can be artificially produced, 
and endeavours to refute the objections urged b$ Prof W M. 
Davis and others 


Wredemann's Annalen der Physik und Chenge, No. 8 —On 
the refraction of rays of great wave-length 1n rock-salt, sylvine, 
and fluorspar, by H Rubens and B. W Snow A senes of 
bolometric researches concerning the infra red rays, to deterneine 
the refractive indices of the three substances for light of various 
wave-lengths up to A—80,000 Fluorspar, though showing*a 





lesser dispeision than the other two in t&e visible portion, ex- - 


celled them enormously in the infra-red, hence it 15 specially 
suited for the productiongof prismatic heat spectrae—Reflection 
and transmission of highyf in certain zolotropic structutes, by 
H EJ G au Boss fAn xolotropic structure 1s a portio of 
matter, generally plgfie, m which it ıs possible to fix upon 
an optically fav8u dfiection is cane be “dhe "tos fs 
coars@ macroscopic oi its €nolec 8nd microscopic struc- 
tue In both cases veftically j€ident or reflected light will 
be acted upon differentlyegecDraing aseits pne of polariza- 
tion is parallel or normal to the favofigd direction This 
action 1s in general unequalPas regaxls both the añphtide and 
the phase oj the two component? The objeBtstexperimented 
upon were, 1n tne firsteclass, bmght silver wige gratings, platwutin 
film gratings, scratched "metal, yeflectors, ang scratchedeglass 
gratings, mm the ggcon ss, trystais of cobaltine and pyrites, 
and a Joaded steej*mirror In the caseeof the sifver, ure 








e@@ofigsert as found that light ‘polarized m % plage NOT Qo * 


to fhe direction of the ires was let thwough in greater iMtensity 
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than"that polansed parallel to them The contrary was ob- 
served in scratched glass gratings, while a scratched metal 
mirror reflected 4 per cent more perpendicular than parallel 
light —The limiting index of refraction for infinitely long 
waves, transformation of the equations of dispeision, by E 
Ketteler The determination of the limiting coefficient of re- 
fraction 1s shown to be impossible, both in practice and by 
the current theory Anothe: form ofthe equation of motion of 
light 1s worked out, which promises a solution of the problem. 
—On the electricity of waterfalls, by Ph Lenard Nume- 
rous observations and experiments concerning the electricity 
developed by water falling ın drops, Jets, or waterfalls have 
led to the followmg general conclusions Drops of water falling 
onto water or a wetted body generate electricity Water is 
electrified positively, air escapes negatively electrified from 
the foot of the fall Jets breaking up into spray make the 
electrification more apparent  Spght impurities in the water 
dimmish the effect considerably Other liquids and gases 
also produce electrification, but differing in intensity and 
sign The essential conditions of electrification are the con 
cussions among the waters themselves and against the wet rock 
The friction against the rock and the fall of the earth-potential 
are of secondary importance, while no effect is due to the 
water’s fall through air and its dispersion ın it The author 
explains these phenomena by the sudden diminution of the 
water surface, and the convection of negatively charged air away 
from the foot of the fall A jet of water falhng from an 
insulated tank into an msulated, pail electrified the latter 
positively, while the negative electrification of the surrounding 
air grew to several hundred volts A steady increase of potential 
was also produced by drops of water falling at the rate of two 
persecond Sparks were sometimes obtained from waterfalls, 
and in all cases the air was found to be negatively charged, 
though this charge was diminished if air bubbles were driven 
under water —Note on a phosphoroscope with spark illumin- 
ation, by Ph Lenard This ingenious apparatus consists of a 
Ruhmkorff coil with condenser and mercury inteirupter, fitted 
with terminals of strip zinc or zinc wire, in order to produce as 
much ultra-violet and phosphorescent light as possible The 
arm of the mercury interrupter 1s prolonged, and carries at its 
end a rectangular shade of black paper, large enough, in its 
mean position of rest, to hide the spark and the terminals 
Hence when the coil is working the sparks are not seen Butif 
a phosphorescent substance be placed behind the terminals, it 
continues to glow when the screen 1s at its highest or lowest 
position, thus producing the impression as if the screen, which 
appears perfectly stationary, were only transparent for phos- 
phorescent hght For lecture purposes the apparatus is placed 


* behind a screen with an opening as large as the black paper 


shade The results are in general the same as those of Becquerel’s 
‘phosphoroscope A brilhant green hight is obtained from 
pentadecylparatolylketone The interval between illumination 
and observation 1s $5 second —On the production and obser- 
vation of very *apid electric oscillations (continued), by A 
Toepler —On the use and mode of action of the telephone for 


electric full methodse by A Winkelmann 
kd 
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* Academy of Sciegces, Sept 5 —M de Lacaze-Duthiers in 
° the chair —Note on the tieatment of cancer and cholera by the 


“eee System, which ıs enabled 


. Thy 


testiculary quid, by M Brown-Séquard Some recent results 
seem toeindiCate that the testiculary liquid, already proved to be 
-effigacious 1n cases of pulmonary tubercNosis, leprosy, and other 
diseases, also exerts a beneficial influetke on cancer patignts 
1$ nét Gue to any action upon the mi\olses preducing the 
disease, but to an augindgtation ef the pQwers of the ngrvous 
ume its gormgl functions by sub- 
*cutageoffs injectrons ofthe extrdet „M Ouspensky, a military 
physigian sent by t}re Russian GovernMent to study and cope 
with the clfolerf& in the QQaucasusg is reported to have *'cured 
every patiente! y this metlmd Whether or not this be true, 
thgrg 1s no doubt tat the injegtions stgengthen the nervous 
system, whith 1$ Much exhdusted &ven ine convalescents — 
Observations of ning (18925 II.) made. at the 


the comet 
great &eatonial of. the Bordeaux servafory, by MM G 
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—Reappearanc# of the leafy celandme of Pumeterre, by 
M D Clos —Qpservations of the new comet Brooks (C 
1892), and of the new planet Woff, made at the Obser- 
vatory of Paris (west equatonalg by M G  Bigeurdan — 
Observation of the cqmet Brook (August 28, $1892), made 
with the Brunner equatorial (o 16) of ge. Lyon: Obseryatory, 
by M G Le @adet —On the calculation of mequalities of a 
high order, by M O Callandreave—On a new form of induc- 
tion apparatus, by M J. Morin The induction coils usually 
employed in electrotherapy are construdted with two cylindrical 
and concentric bobbins, sliding one over the othes and giving 
the maximum effect when the coils coincide along their whole 
length There is a difficulty in reachfng the zero by a regular 
diminution of the current This 1s obviated in the apparatus 
as constructed by M Morin The conducting Wires are wound 


on two flat concentric rings provyled with channels of appro- + 


priate form When an intermittent current 1s sent through the 
outer rirg induce@ currents will be obtained from the inner 
rng The effect will be greatest when the two rings are in the 
same plane If one of these rings be turned round a diameter 
common to both the induced current will gradually diminish, 
and will vanish when the one ring 1s at right angles to the other 
This arrangement could be employed for obtaming alternate 
currents by sending a continuous current through one of the 
rings and rotating the other A sinusoidal current would be 
thus generated, the effects of which have been lately much 
appreciated 1n electrotherapy. For electric lighting the number 
of alternations might be 1ncieased by transforming the currents 
into induced currents of a higher order, by Prof Henry’s 
method, utilized recently by M Tesla —Removal offBe thyroid 
in the white rat, by M H  Cnstiam (Geneva) The apparent 
immunity of the rat from the fatal effects of the removal of the 
thyroid is shown to be due to the rapid regeneration of this 
organ If the extirpation 1s total, death, otherwise inevitable, 
can be averted by grafting the organ 1n the peritoneum 
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R THURSDAY, SEPTEMBER 22, 1892 from the imperfect transparency of the „prisms or re- 
= -t flectıng surface of the grating The colouñ for instance; 
* 
eA 5-ENSATION THEORY OF VISION Ww G, when mixed with a small percentage of white 
g ight, in excess of that aheady mixed with it, takes a 
Cold? Viston By É Hun: (Glasgow John Smith and Siolet hae, a colour which ıs associated with the most 
Son, 1892 ) * refrangible part of thé spectrum As the luminosity” of 
THE author entyles his work, “ An essay discussing | this part 1s very much less than that near G, the extia 
existing theories, explaining views hitherto incom- | percentage of white light required. to form this hue is 
pletely published, ang comprising illustrated descriptions | always present The colour of any ray of the spectrum 
of important new experiments” We shall now proceed | can be almost entirely freed from the whitegight derived 
to see how tife promise conveyed by the title 1s fulfilled | from the prism by placing another prism ın the path 
In the early pages of theebook he makes the statement | of such rays, after passing through a second slt In 
that there are five colours which are distinct sensations, | an eye-piece or on a sereen, the ray will be seen as 
viz, red, yellow, green, blue, and purple The last, hows | a well-marked line lying in a faint continuous spectrum 
ever, he 1s rather less certain about as conveying his | Again, the 1eferences to the sensations stimulated in the 
meaning, but finally adopts the name after explaining | various types of colour-blind people are not described in 
what he designates by purple These are the five | any detail, though the evidence which ıs derived from an 
colours of a s-colour theory which he propounds, all | examination of their vision 1s of the greatest importance 
other colours being mixtures He has felt, however, that | for the Young or any other theory The author gives 
it 15 no,use to bring forward a theory unless he de- | most undue weight to colour diagrams Colour triangles or 
molishes those other theories which block the way — His | circles are not intended to be the basis of a theory, but 
examination of these last ıs chiefly confined to that of | simply as illustration of & — It 1s quite possible that Clerk 
YoungfWhich accounts for colour-vision on the assump- | Maxwell’s diagrams would not tally with those based on 
tion that there are only three colour sensations—a num- | Keenig’s observations, nor should they do so In fact 
ber which 1s a minimum when the fact ıs remembered | a diagram may be drawn to illustrate any theory, as the 
that all colours can be produced by a simple colour, or by | author himself has done to illustrate his own 
a mixture of two or three of the colours which are con- In animadverting on Clerk-Maxwell’s colour equations, 
sidered to be primary colours His critigsm of the | the author, it may be remarked, has himself made a mis- 
simsus mostly qonfined to a paper published by Clerk take as regagds certain reductions to be given to the 
MR TUNE ago, and he scarcely refers to any | !Dtensities of different colours The equations are right 
evidence m its suport which has been brought to light | as they stand, when it 15 remembered that Maxwell chose 
in modre recent years Mr Hunt has entangled himselfin | to adopt certain arbitrary units which he carried through- 
mixing up colour and colour sensations together, and has | out them all 
forgotten that in Clerk Maxwell’s papers three colours | The author in one.place endeavours to prove the 
were chosen empirically as approaching the colours | superiority of a 5-colour theory over a 3- or 4-colour 
which are perceived when the three fundamental | theory, by narrating what 1s seen when a spectrum is 
sensations are stimulated Later work has shown | formed with—what comes to—a very wide slit to the 
that theecolours thus shown are not representative | colimator Practically hg shows that this wide slt may 
of the fundamental sensations No one, for instance, | be supposed to be made up with narrow slits, and that 
would say that any green in the*spectrum was tne colour | the spectrum formed when the wide slit 1s used 1s made 
evoked by the stimulation of the green fundamental ! up by the overlapping of the spectrum formed from the 
sensation, for it 1s well known that, according to the | narrow shts He then adds up the colour? (or colour sen- 
theory, at every part of this region of the spectrum all | sations) as follows — y ^ 
three sensations are stimulated, and the nearest approach R—G—P = ° 
that a rgtina possessing normål sensations could make R—G—P z : 
to perceiving this one sensation, would be when the s RISO P e - 
colour evoked was mixed with a percentage of white, k TE 3 
rendering the colour impure , We may here parenthetic- R—y—W—W—b—P e 
ally remark that 1t 1s too lafe for Mr Hunt to qfarre] With the 4-colour theory he has five rows for addition, and’ € 
with the designations of the colour constahts, foil they | with the 5-colour theory he has six rows ‘he last gives ee 


are accepted terms “Impure,” fdt .nstance, may þe an 
objectionable term to apply to a colour when mixed§wath 
‘white, but as what 1s mbant Wy it ıs understood, 1®can 
only be used in that sense The position of the colou 
which stimulates only the red fundamental sensatipn js 
fairly well known? being near to the redelithium line 
The position of the colour which stimulates the wolet 
fundamental sensation 1s still not absolutely settled, but 


as the result R—20 Jf5Y—4b— W—W —A4pe —3B*—2y—P, 
where red, orangefyellow, lemon, white, peacock, “blue, 


violet, aed purblgfire denoted by the letteys usedasthg Suny 
of the additionf# He r@markag that the results obtained 


for the 3-colour*and 4-colqur theories dp pot agree with 


what 1s actually seen with a prism P We can well §eheve 
it! But why he confin@s the ceffours tf be*added up to 
the numer of colours in tHe theogy we Sire at a loss to 


it cannot be very far from fhe G line of the solar spec- ; understand dt maybe taken for grafted thet in eififloy- 


trum Moreover, recent researches, show that & the ex- 
tremities of the spectrum only a «ed or a violet sensation 
is stimulated, É change in colour observetl being due 


to a shght admixture of white light, whifh 1s glerived | 5-colour theory 
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ing this methgd of grovi& a theory, that theory which 
nnexes jhe gefatest number of primary colout? will give 
resul which are closer to what 1s seen than every 
. 
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Ag to the exp&riments which are “ new and important,” 
there ıs no deubt that there is one which will prove to 
be highly :mportant if 1t can be always repeated t$ give 
the same results under conditions which bear rigid 


examination The experiment 1s described as follows e 


* Very many years ago I shoed experiments with 
rotating discs, which proved that ‘persistence’ does not 
(at any rate, wholly) take place 1n the way previously 
supposed , 1n the retina, or 1n the individual parts sensi- 
tive, as I maintain, variably sensitive, to light and colours 
In one of the experiments I refer to, a brightly coloured 
disc was covered by a black disc having sector-shaped 
openings, such as to1ender the entire disc area half black 
and half coloured When the discs are rotated at a 
suitable speed, undei a strong light, the entire rotating 
disc appears more bughtly coloured than an entire disc 
placed neai the rotating disc Thus, the colour effect of 
a disc, half of which 1s covered by black sectors, 1s by 
rotation made equal to or greater than that of an entirely 
uncovered disc of the same colour” 


This one experiment would have caused a good deal of 
anxiety to those who have been at work at the general 
theory of vision had they known of it Fox Talbot, 
Plateau, and others would habe had to amend their 
papers—for the “persistence of vision” would evidently 
not obey the law which they adopted after submitting it 
to such experimental] proofs as they could devise Other 
experiments which the author brings forward as confirma- 
tory of the 5-colour theory, it seems to the writer can 
be equally well explained by the 3-sensation theory, and 
probably by that of Hering . 

In conclusion, it seems safe to say that these two 
last rival theories have not been overthtown by the work 
under review Both have their weak points, but the 
number of them has not been increased by the exponent 
of the 5-colour theory 





ELECTRICAL RULES AND TABLES, 


A Pocket-book of Electitcal Redes and Tables Bv John 
Munro, C E „and Andrew Jamieson, MICE,FRSE, 
&c Eighth Edition, Revised and Enlarged (London 
Griffin and Qo , 1892) 


UST eight years ago we 1eviewed the first edition of 
this electryral wade mecum The fact that we have 
now to notice the eighth edition 1s abundant proof that it 
Has bedh found of service by the electrical pubic ‘Phat 
it deserved well of those for whom it was compiled there 
cam be no doubt The authors have beenemost active in 


e «collecting informatio from all sources, and in extending 


see A special feature of 


w 


the work so as to keep the information contained in ıt 
fairly representative of the curren state of industrial 
elecfricity Since the first edition \% has been almost 
dogibled wese, and much very ympgrtant matter Aas 
“thereby been added e » » » 
t € book aset now stands is the 
shoitsaccounts of vaptous branches of p.ectrical engineer- 
ing Whigh kavą blen qQntributed by specialists Such 
aie Dr Thosngson’s chapter on dynamo machinery, 
MP &app’s gcco? of transformers, end Prof Ewing's 
sketclPof magnetic measuremagnts These are very valu- 
able, anelaadd much to the authori Mave character of the 
Pis a guide to engineérs more espedlallyeongti sed 


with elettric lighting amd transmission of power S 
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When the fifstedition appeared we noticed a number 
of points in whith we thought the book requited amende 
ment, Looking over the presegt edition, we hage been 
struck with the very censiderable improvemeng which dhas 
been effected ın point of precision and accuracy e But 
we have aga:n*met with some pagsages in which we fancy 
the work may bg still further improved 

First, on p 10, we were not able t8 see before, and we 
do not see yet, what the fact that the dimensions of 
resistance in electromagnetic units €1e those of velocity, 
has by itself to do with the velocity v, which 1s the ratio 
of the electromagnetic to the electrostatic ‘unit of quan- 
tity of electricity . 

At p. 15 1t might have been well to mention the con- 

*vergence of all the latest absolute determinations of the 
ohm upon something like 106 3 cms as the length of the 
column of meicury, representing 1t according to the usual 
specification 

At p 42 definitions of the pound avoirdupois and stan- 
dard kilogramme are given, in which the precise tem- 
perature and pressure of the atmosphere at which the 
weights of the standaid lumps of platinum are a pound 
and a kilogramme respectively are carefully gpecified! 
We should hke to know why there 1s not a reference to 
the hygrometric state of the atmosphere as well ! 

With regard to the statement with respect to density, at 
p 43, it 15 not usual, we think, to define density otherwise 
than as mass per unit of volume, [It is therefore a quan- 
tity of dineensions ML™’, whereas specific gravity 1s a 
meie numeric In cases in wifthyspecific ad 
density are numerically the same, there 1s still this essen- 
tial difference in nature between the tfo quantities 

Of course, the same word denszźy is used in a péculiar 
sense, frequently, when applied to gases, and our experi- 
ence shows that nothing has a more confusing effect 
in the mind of an elementary student of physics and 
chemistry than this double use of the word It would 
be well to insist. as 1s often done by careful teachers, 
that ıt is velateve density that 1s here meant$ and not 
density in the ordinary sense 

With respect to the velocity of sound in air (p 50) it 
might be as well to notice that ıt depends upon the 
temperature of the air 

At p 127, under the heading “ Impedance,” impedance 
in its proper technical sense as R? + z!L^is not de- 
fined The definition 1s given elsewhere 1n the book, but 
there ıs no clue to ıt in the indes [n the last formula 
the e&ponential ehas fallen ous from before its exponent, 
Herą we mighé remark tha&in a book qf this kind, where 

*spac] 1s of,great importance, and especially with such 

RT 

D Le 

tatign would be a great improvement : 
* The aufhors will not think us 1nappreciative in making 
These remarks In a work dealing with such a multi- 
feridus set of topics 1t 1s difficult evengin several editions 
to completely eliminate error, and we have made these 
notés (and some others) in case the authors may care to 
make use of them " As we have said, the book 1s a 
useful apd handy synopsis of electucaf information of all 
kinds, and fs very*worthy to take the place which it 
‘seems 1s being accorded to it, of BN CA Moles- 


lumifeging exp8nents 4s — the use of the sodzdus no- 


worth G 
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TRE MOTHS OF THE WORLD 

A Synonymic Catalogue of Lepidoptera Heterocera 
(Mot) By W F Kh&oy, FLS,FES,&c Voll 
Sfhingesknd Bombyces (Lond8n Gurney and Jack- 

som 1892 ) e 
HE publication of the first volume of Mr Kuby's 
Catalogue of Hgterocera cannot fai? to be regarded 
as a greateevent amongst students of exotic moths, and 
should mark an epoch from which is to commence the 
great work of reducing the vast amount of material they 
have to deal with to some kind of system and order, from 
the state of chaos prodyced by the greater number of 
those who have taken up the subject continuing to de- 
scribe innumerable species, forms, and ‘varieties, without 
any systematic study or attempt to define the limits of the 
families and genera they placed them ın So vast and 
scattered was the literature on the subject that it was 
almost hopeless to attempt to discover even how many 
species had been described in any given genus, or to say 
with any certainty that the forms to be dealt with 
had not been described by other authors, and if the 
subject 1n hand was the study of a local fauna, and 
not th&*monographing of a group, the only plan 
it was possible to adopt was to place the species in 
approximately the right genus and trust more or less to 
chance, according to the availability of large collections 
for consultation, that they had not been described else- 
where Students will now have no such excuse foi in- 
exact work, and, up to ape end of the nuraerous and very 
remotely": Comum PerOups of families known as the 
Bombyces, will have a complete and easily consulted 
catalogue of all described species, with the localities they 
come fiom, so that they will be able to see at a glance to 
which species the forms they me trying to identify are 
most likely to belong, and having full references to the 
books in which they are described their labours will be 
lightened by almost half, as students of the European 
fauna whg have had Staudinger’s catalogue to help them 
will fully appreciate No one but Mr Kirby who has 
lived his hfe amon g the books on the subject, and has 
been collecting his materials for the last twenty years, as 
he tells us in his preface, could have made the catalogue 
as complete as he has done, and though Jt 1s of course 
impossible that such a volume could have been put 
together without a few errors &nd omissions creeping in, 
yet some months of work with the advantage €f being 
constantly able to borrow the proof sheets has shown 

how extremely few these ate 

As the arrang@ment adopted is in th® main T ef 
the Bntish Museum, o1 of some *eell known anl, ap- 
proved works on special groups, afid as there sapo an 
index to the genera, there should be no real difficultygin 
‘finding the species reqtured p and since the complete 
index to species and genera wil) take up one gut of the 
five volumes required to complete the catalogue itis 
obviously impossi®le that there should be aspecifig index 
to each volume Itisto be hoped that Mr Kirby will 
be able to bring out the other volames within the next 
two or three yeas, and will receive the suppost of all 
those interested in “the subject This, 1gdeeé, he can 
hardly fail to do, as they will fiad themgelves quite ww, 


able to get-on [dpud his catalogue when ence accus-e 


tomed to the Use of it The marking of the typq of each 
NG. 195, VOL. 46]* pee 
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genus by an asterisk 1s an adeition of vety great value, 
as compaied to the catalogue of Rhopaloceiteby the same 
author, and the only serious fault to be found with the 
book 1s the upsetting of many well known names by the 
adoption of Huonerian genera, and ın especial those of 
the “‘Tentamen,” a mere hand-list of names for tlfat 
author’s private use, and never published or in- 
tended to be published, and in accepting which Mr 
Kirby will find hardly a single lepidopterist to 
follow him — Hubner's “ Verzicknitz” stands on rather 
different grounds , but even that work 18 merely a 
childish collection of names, the species being classified 
into very heterogeneous groups solely by colour and 
pattern, and since the divisions which subsequent authors 
have been pleased to term his genera, though that name 
might equally well be applied to othe: of his sections, 
are neither defined nor the types indicated, ıt 15 placed 
out of Court according to the British Association rules , 
then again a few well-known generic names, such as 
Cossus, are upset as having previously been used in a 
specific sense If these principles were adopted and 
pushed to their logica] conclusion every family of 
Rhopalocera would have to be re-named and innumei- 
able other changes made, so that nomenclature would be 
vastly more confusing than it 1s even now, and the whole 
subject made unintelligible except to the few who had 
leisure to make a special study of it The classification 
adopted is in the main admirable, the Caszuzzdz, how- 
ever, should perhaps be placed much lower in the scale , 
the Vranud@e%re nghtly disassociated from the Geame- 
trid@, of which they have hitherto been placed as a sub- 
family, but a better arrangement would have been to 

have included in the family the genus Microma and 
alles, and to have placed it next to the Ej:plesude 
(Erasizda auctorum) and the Geometride, but these are 
facts of very recent recognition The Agaristide again 
would come better next the Woctutde, from which they 
are hardly separable, and the .Syzozudz, which Mr 

Kirby calls the Zygæemnæ, are more usually separated 

from the Zygenide, of which the Chalcosune and 
Thymartne are considered sub-families Then again the 
L1thostene Nyctemerine and the Nycteolwe (here called 
Cymbtd@) are at most sub-famulies of the Arctzzde, and 
the Sp/ungzde, which are very nglly glaced “next the 
Notodont:d@, should have been preceded by "a family 
composed of the genus Eufferofe and allies wifich are 
still confounded with the Laszocampida,a family with 
which they hate little or nothing in common All these 

however, are matters of very secorflary importance, ande . 
the catalogue amply fulfils the one thing required of it 


that it should be complete and the references as ay 
correct as possibl s 
Mi De nu > DLP 

i OUR BOOK SHELF -— 
Grasses By C MeJoffs/ MA epp PCK) 


THIS 1s a separately psblishedsffppendi& tothedate Rev 
C H Jehns's “Flowers of the Field® &In its present 
handy form ıt wil bg aceegtable to students who vest to 
study more mimutely our gaenmon grasses e 

The first thgee ages are devoted to generglremarks 


pa GrdergGraminee On n, 3 a. lBt of the bestsfodder 


grassts of Europę is given , Alopecurus pratensis, Tem om" 
valuable and generally useful Brass, is omitted, whilst 
. . $ ce . 


am 
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Cynosurus cristatus ıs included This latter species 1s 
of limited vaste, and in permanent pasture only 

Genera are given pp 4-11, and the following fiftypages 
are occupied by an account of those species which have 
up to the present been found in Great Britain or Ireland 
The rest of the book 1s devoted to the sedges The deri® 
vations of the names of genera afe mostly given, as well 
as the French and German synonyms of the different 
species discussed The illustrations are satisfactory, and 
are m general given for those species which are most 
common That of Trzicum repens, on p 32,1s perhaps 


exceptionale The beginner very often confuses the spike | 


of this grass with that of some varieties of rye-grass 
The spikelets of the latter are set edgewise to the rachis, 
whilst those of the former have their flat sides to the 
rachis , if the beginner is still fn doubt the rootstock can 
be examined , this 1s stoloniferous in the case of couch- 
grass 


Clarendon Press 


Elementary Plane Trigonometry 
(Clarendon Press, 


Series ByR C J Nixon, MA 
Oxford, 1892 ) 


THE author in his preface informs us that in writing this 
book he has tried to free his mind as far as possible from 
all current text-books, and to hase this one solely on his 
experience of twenty-five years That he has done this 
is soon seen when glancing through the pages, for the 
order of arrangement and general basis differ very con- 
siderably from those usually adopted The hne of 
demarcation he draws between elementary and higher 
works hes in the use and non-use of the symbol VIT, 
thus avoiding here altogether the use of imaginaries 
An omission which may seem rather questionable js that 
of the theory of logarithms, which 1s heresexcluded as it 
does not appertain to trigonometry proper , the beginner 
is not left entirely without logarithms themselves, for 
there are two chapters in which he can make a shght 
acquaintance with them, together with one on the adap- 
tation of formule to logarithmic calculation Through- 
out the woik the author has made a strong point of 
giving in their fulness and generality all definitions and 
proofs, while he has added also numerous examples, 
some of which are worked out to serve as specimens, 
while otheis are accompanied with hints as to their 
solution bg . 

If any fault be found in the book it 1s pethaps thar it 
has been expanded to too great dimensions excluding 
the answers at the end there are ifo less than 364 pages, 
which, for an*elementary work of this kind, is un- 
doubtedly alarge number At any rate the erroris made 
on therightside n all other respects the book can be 
decidedlf recommended, for the propositions are all 
neatly proved, and the get-up, as regards the figures and 


e lettees, could scarcely be surpassed 


4ataguay The Land and the People, Natural Wealth 
and Commercial Gapabiitees By Dr E de Bour- 
gade La Dardye English Edition Edited by E G 
Ravenstei (London George Philip and Son, 1892 ) 





Every one who eee reason to be\nterested in Para- 
gugy oughf to 1ead this book, which is ost respect$ a 
Pale of LA Such 4 work ought to 2 The ‘author 
spent two years in the country, so thgt hf had ample op- 
portunities fop making himselfacquainte with its leading 
charagferistics Hisdmpressions, upat the whole, were 
very favgurable , ut the is notéhe faintest attempt to 
convey an exegeerated idem either of Paragyay’s re- 
souecgs or of the use®she 1s makgng of teem M de Bour- 
gade wites iff a spirit of seguic ffnparg&lity, bringing 
out the facts exactly 1n accorddhce*ugjh waat he believes 
to be thé most trustworthy evidence H8pegigs with e 


eacht ot éhe feographical exploration of the co@atry, fof 1855 and 3878, and it is now, apparently, 
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then present? af geological survey, and dgscribes the 
basins of the Parana and the Paraguay, and Paraguay's 
vegetable and animal life and minerals Next there are 
chapters on various aspects of social hfe—government, 
and laws, financial position, real property, populafion, 
and immigragion A section on “Labour” includes 
chapters on means of commumication, the soul, stock- 
bieeding, agricyltural products, tobacco, timber, textile 
plants, various raw materials, yerba-fhaté, and the orange 
On all these subjects the author writes clearly and with 
full information The work 1s enrched with a map and 
ulustrations, and of the translation we need only say that 
it has been done carefully and adequately e 





LEITERS TO THE EDITOR. 


(The Edwuor does not hold himself restonsible for opinions ex- 
pressed by his correspondents. Nether can he undertake 
to return, or to correspond with the writers of, resected 
manuscripts intended for this or any other part of NATURE. 
No notice is taken of anonymous communications | 


Thunderstorms and Sunspots e 


ABOUT six years ago Prof von Bezold laid before the 
Bavarian Academy a memoir relating to lightning-flashes that 
had done damage to houses in Bavaria In that kufeSlom the 
fire-insurance of buildings 1s entirely in the hands of the State, 
and a long series of statistical data on the sabject was available 

Two things appeared from this inquiry—first, that those 
damaging lightning-flashes had enormously increased 1n the last 
fifty years (to 1882), much more than the increase of houses , and 
second, that there was apparently some relation between the 
phenomena end the sunspot cycle To each maximum of sun- 
spots corresponded a minimum of damaging lightning flashe? of 
thunderstorms (only in two cases*on®yerr™iSplaced), but 
between each pair of minima was anotheresecondary minimum 
not far from the minimum of sunspots The curve of lightning 
damage, 1n fact, shows a double oscillation for each sunspot 
period, max&na of sunspots corresponding with the better 
defined of the two minima of lightning damage A somewhat 
similar result had been arrived at by Prof Fritz from a study of 
thunderstorms in the Indian Archipelago, but he considered 1t 
adverse to the idea of a causal relation between sunspots and 
thunderstorms 

In an earher paper to the Bavarian Academy (1874), Piof. 
von Bezold, from a study of several thunderstorm rec8rds, came 
to the conclusion that '* high temperatures and a spotless solai 
surface give years aboundin$4n thunderstorms " This supposed 
relation between sunspots and thunderstorms does not seem to 
have attracted much attention of late years The object of this 
! note 1s chiefly to show some curves and figures from thunder- 
| storm records, which, 1t appears to me, yield further evidence of 
| 
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the relation 
In the diagram herewith ave two cuifes, one for Berlin from 
1850, thg other for Geneva from 1852 The number of days 
| of observed thunder are taken and grouped in averages, each 
| yearly, point of the curve representing an average of five years 
The vertical scale-figures are to theTeft Below 1s an inveited sun- 
spot rve, with@cale-figures t& the right Whe upper points of 
the lafter are m'nima, agd it will be ob;eived how maxima of 
| the thunderstorm curves occur over them or nearly so , and 
simudrly with sunspot mfkima and minima of the other curves 
Ter is not always exact coincidence, but a very considerable 
correspondence will be noticed (I,do not here reproduce the 
§gures yelfing those aes 
œ It 15 ta be regretted that the official Greenwich records do not, 
so far as I know, contain any tabulated seites of figures relating 
| t@ thdyderStorgs in a long course of yeatse From an examina- 
tion of the Greenwich Observations and the Weekly Return, I 
am emabled to present a table of the number of days on which 
! thunder was observed during the six months Apnl to September 
1n each ygar from 4850 to 1891 * The actugl figures aie given 
| 1n one coyimn, and another column gives smoothed values (five 
p iVerages)" In the curve made from these smooth values, 
€ find maxima eorresponding closely with the sunspot minima. 
Nar another pro- 
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nounced maximum which would correspond Wish the sunspot 
minimum of “1889 (I may mention that the number of thunder 
days this year is, thus far, small, and the smoothed curve seems 
likely tf go down). The Sunspot minimum of 1867 seems not 
to be d oy in the curve. B 
Whether or not we@nay regard this curve as lending support | 
.to the view in question, it may at least prove interesting to | 
observe how our summer thunderstorms have varied in number 
of late years. The Thunderstorm Committee of the Royal 


Meteorological Society have not yet, I understand, attacked the 
question of à possible relation to sunspots, 
however, that the field Jooks promising ? 


May it not be said, | 





| 


. 

While some oth Continental records of thunderstorms | 
treated in the same way yield results similar to those for Berlin 
and Geneva, there are some which cannot be said tọ support the | 
view under consideration (though also not positively against it). 
When one reflects on the unsatisfactory nature of many thunder- 
storm records extending over a long series of years, vitiated by 
such things as a change of observers, or of the mode of obser- 
vation or of record, &c., this need hardly be thought surprising. | 


*. 
Srni h. 5 Morc 
r ays mooth , Jays Smoothed 
Year. Thunder i Year. Thunder Values 
(Apr.-Sept.). (Apr. -Sept.). 

1850 8 — 1871 12 10'4 
1851 9 — 1872 1y r8 | 
1852 If e 99 1873 9 12'2 
1853 Ti 10:2 874 12 1270 
1854 * 9 104 1875 11 eiro | 
1855 II 10'6 1876 II 144 | 
1856* 10 14] 1577 12 14546 | 
1857 12 12°6* 1878" 26 17:2* 
1855 15 9.| 122 1879 1$ 16% o 
1859 15 12°4 1880 e 24 e 1546 E 
1860 9 I1'2 188), P i32 
1861 II 9'4 1882 6 e3°2 | 
1862 6 78 1883 16 11b e 

* 1863 6 Se 984 11 10'$ 
1864 7 7°6 1885 13 “oS o 
1865 13 9'0 1886 8 (n © 
1866 6 9'8 1887 6 e 38 e 
1867* 13 % 9% 1888 19e 18 ^ | 
1868 10 8'6 1889* 23 16:2* | 
1869 5 9'8 1890 13 * 
1870 9 10'6 1891 °| 20 4 
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| the neighbouring stars resembled planetary nebulae. 


| we are familiar. 
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The Nova Aurigæ. 


THE Nova Aurigæ was observed on the night pf September 14, 
with she Newall telescope, under favourable cirfumstances, It 
was almost exactly equal in brightness with the star 85" nf; 


! which of the two was brighter it was difficult to say, because of 


@ peculiarity noted below, but its magnitude may be taken 
as close upon 10°3. ^ 
The spectrum, as seen With a compound prism between eye 
and eye-piece, showed a very faint continuous spectrum, varying 
from C to F (or? G); 
a bright line quite, or nearly, coincident with C ; 
three bright lines close together in the green, the least 
refrangible one seeming considerably brofder than the 
others ; 
a faint bright line in the blue (? F) ; 


and with great difficulty Iesaw at times a still fainter line in 
the violet. I failed to make out that the bright lines had the 
dark companions seen in the spring. At first sight the spectrum 
seemed to consist of a single broad bright line in the green. 
With a power of 215 (without spectroscope) I at first thought 
that the Nova was diffuse, and resembled a minute planetary 
nebula rather than a star; but on focussing more carefully, I 
made out that the Nova was distinctly stellar; now, however, 
In fact the 
Nova and neighbouring stars could not be focussed simul- 
taneously. With a power 500 the effect was of course more 
marked. The Nova owes is visual magnitude nearly entirely 
to the light that gives rise to the three green lines in the spec- 


| trum, and it is interesting to note that it was possible to verify 


a conclusion drawn from this fact and from the nature of the 

chromatic dispersion of a refractor of 29 feet focal length :—the 

image of the Nova was distinctly more point-like than that of 

the neighbouring equally bright star, when each in turn was 

focussed as carefully as possible. H. F. NEWALL. 
Ferndene, Gateshead-on-Tyne. 


Atmospheric Depressions and their Analogy with the 
Movements of Sunspots. 





A soMEWHAT prolonged absence from home has prevented 
me seeing until now your note on July 21, page 280, in which the 
writer remarks that the results of M. Camille Flammarion— 
published in the July number of Z'As£ronomie—'' seem to con- 
firm the view suggested by M. Faye that the constitution of 
[sun] spots resembles somewhat that of the cyclones with which 

I write to point out that this is not the theory of M. Faye, 
but, on the contrary, is the theory of Mr. Herbert Spencer, 
which he published in the Aeader for February 25, 1865, and 


| which has since been republished in his collected essays under 


the title, “The Constitution of the Sun.” Iņ it Mr, Spencer 
first points out. the untenability of M. Faye's hypothesis, and 
then goes on to say:—“ The explanation of the sojar spots 
above suggested, which was originally propounded in opposition 
to that of M. Faye, was eventually adopted by him if place of 
his own, In the Comptes Rendus for 1867, vol. lxiv. ep. 40% 
he rffers to the article in the Aeader, partly reproduced agove, 


| and speaks of me as having been replied to in a previous note. 


Again, in the Comptes Rendus for 1872, vol. Ixxv., p. 1664,he 
recognizes the inadequacy of his hypoghesis, saying :— 
certain que l'objection de M. Spencer, reproduit et développée 
par M. Kirchoff, est fogdée jusqu'à un certain poigt ; l'intérieur 
des taches, si ce sont dgs lacunes dans la photosphérejedoit tre 
froid relativement . . £ . Il est donc impossible qu'elles prowien- 
nert d'éruptions TT He then proceeds to set forth 
the hypotfesis that fhe spots are caused by the pre&pifatigif of, 
vap@ur in the integors of cy®lones. Butthough, as above shown, 
he refers to the dbjecfion made in the foregoing esgay to his 





| original hypothesis, pd regeghizes its eogenc}, he does mot say 
that the hypothesis which He ereupgf bnt is alse to be 


oes he 4htinfüte shis in the 


found in the foregoing essa$. Nor 
Pra@ch Association 


elaborate gnper on the subject ref before the 
for the Advancement@f Scienee, and publiSped in the Aevwegyaten- 
r result is that tl hypogpesis is 


t:figue for March 24, 1883. ve 
now currently aseribeQgo*him. should add that, while M. Faye 
differ 


[gite solar spæl to clouds formed within cyclon&, 
VES, 


cem@ing the nature of the cfoud. I hav® argyed t 
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formed" by rarefacfíon, aud consequent refrigeration, of the 
metallic gases gunstituting the stratum in. which the cyclone 
exists, He argues that it is formed within the mass of cooled 
hydrogen drawn from the chromosphere into the vortex of the 
cyclone, Speaking of the cyclones, he says:—‘ Dans leur em- 
bouchure évasée ils entraineront l'hydrogène froid de la chrom 3- 
sphige, produisant partout sur leur trajet vertical un abaissement 
notable de température et une obscurité felative, due à l'opacité 
de l'hydrogène froid englouti’ (Revue Scientifizgue, March 24, 
1883). Considering the intense cold required to reduce hydro- 
gen to the ‘critical point, it is a strong supposition that the 
motion given to it by fluid friction on entering the vortex of the 
cyclone, can produce a rotation, rarefaction, and cooling, great 


enough to produce precipitation in a region so intensely heated." | 


(Essays, 1891 Edition, vol. i., pp. 188-9.) 
Churchüeld, Edgbaston. F. Howarp COLLINS. 
e 
Direct Determination of the Gravitative Constant by 
Means of a Tuning-fork, A Lecture-Experiment, 





THE following direct experiment for finding the value of the 
constant g has proved an instructive one for use with students 
beginning dynamics, and combines extreme simplicity with 
greater accuracy than might be anticipated. 

2 A rectangular strip of thick plate-glass with oae face lightly 
5 smoked is dropped past the end of a sounding tuning-fork of 
— known pitch, and which, by means of a light attached style, 
= traces on the smoked surface a fine rigpling line whose undula- 
tions give a complete record of the relative motion. From 
measurements of such a trace the value of g can be determined 
immediately with an error of not more than 3 per cent. 
For let /, and Z, be the distances fallen through in two equal 


miles : e p : 
consecutive intervals of time (4). Then “and 2 are the veloci- 


ties at the middles of these two intervals, and hh is there- 


fore the velocity gained in time /, and a4 ® the accelera- 


tion. 

With a fork giving 384 complete oscillations per second it 
was found convenient to take for 7 the time of 30 oscillations ; 
/, is then the length of any 30 consecative waves and /, that of 
the next 30. These lengths were measured by means of a milli- 
metre scale printed on card and held against the trace, tenths of 
a millimetre being estimated. The value of the difference 


(A — 4) was thus determined from several measures made in | 


different parts of the trace, and, after some preliminary trials, it 
was found that such measares seldom differed by more than à 
per cent, from their mean, and that the means of different traces 
agreed about equally well among themselves. Under the given 
conditions (4 — 4) is just under 6 centimetres. The experiment 
takes only a moment to perform, and thf plate can be at once 
exhibited as a lanfern slide, 

In order to obtain good traces a little care must be exercised. 
The smokihg should beyery light. A fine bristle from a clothes- 
or hearth-beush, Pto 4 cm. long, stuck on with a scrap of wax, 
may be uged as a style, and it should be inclined downwards so 

e 35 to pake an angle of 45° or less with the vertical face of the 
plate and project well under the plate before this is let fall, so as 
to be considerably bent while tracing. By furnisging each prong 
wHüth such a bristle two, simultaneous tracings are obtained. 

19 Although the method is independent of the actual velocity with 

je Which the plate reaches the style, yet it is best to let the plate 
> fall from quite close above the end of fhe style (within, say, 

1 €m.à so that as many wavelengths as possible may be marked 

= oa the plate. The fork also should be stNyngly bowed with a 

viol& pof, soas to give sharply accentgated, ripples, ghe posi- 
tons of whose crests are defined wèh greater precision tjan 

"would be those of gentler unilulations. The flate itself can be 
o convenientfy letezoeif the upper pde its sugfension is a single 
string wth a knot at t , and to prever@ “is swinging in the 
air or turning a6 itSlestend Mt may ge held against a narrow 
smooth backing ef eiard wood, eWithout these precautions the 
tracy i liable to show®8curvature 
indeed ynder af circufistances 

traced near the adv&ncing edge oP she pjate are®liable to be irre- 
gular. The more massige the plate the les@is is®motion affected 


d othep irrezulafities, and 





e first €ne or wo undulations | 


Although as a métarfs of finding the value of g such S method 
does not compare fag accuracy with the use of a pendulum, yet 
for the converse process of determining tHe pitch of a fork from 
measures of its trace and the knowngvalue of g, it mag be of 
utility ; for, since the length (4 — 4) is proportional toghe sguare 
of the vibration-number, the percentage errgr will now be halved 
or reduced to abeut 1 in 400, and I have little doubt tht a 
careful experimenter, by attending to the causes of error, might 
further improve on pis. A. M. WORTHINGTON. 
R.N.E, College, Devonport, Septembes» 12. 





A Meteor, e 


| Ow Wednesday, September 14, at 7h. 9m. p.m. a large meteor 
| was seen by about twenty people, including myself, who were 
| driving from Penmaenmawr to Conway. It was first observed in 
| the south-east just above the Conway mountain. It was visible for 
i about 30°, fell very sf&wly in a wavy line inclined at a small 
, Mgle to the horizon, disappearing behind the mountain. It 
| seemed to be very near the ground as it passed over the 
| mountain. P5 

|, The sky was quite bright, so that only Mars was clearly visible 
init. The meteor appeared to the eye about the size and bright- 
ness of Jupiter at the present time, and was of a slightly bluer 
tint than that planet. There was no perceptible variation. in 
size and brilliance while the meteor was in sight. °° 
September 19. Grace E. CHisiforw. 











i Crater-like Depression in Glaciers. 


| A PROPOS dela cavité du glacier de Tête Rousse que M. Val- 
| lot et moi avons découverte et dont vous parlez dans NATURE 
| (September 1), M. R. von Lendenfeld vous. écrit. (NATURE; 
; September 15) qu'il a trouvé des dépressions cratériformes sur 


eo 





_ le glacier de Tasman, dans la Nouvelle Zélande. Permettez-moi 


| de vous signaler que de pareilles dépressions existent sur cer- 
tains glaciers fes Alpes et notamment sur le glacier de Gorner, 
| où la carte suisse en indique 26. mes Sow en général à pete 
| prés circulaires; leur plus grande dimémMion"hofizontale at- 
| teint parfois 130 mètres et leur profondeur 3$ mètres.  L'incli* 
naison de leurs parois varie en général de 45° A la verticale. 
| Elles reçoivent souvent de l'eau qui s'engouffre au fond dads un 
moulin ou qa? s'écoule, par une crevasse, dans une dépression 
voisine Au mois d'aoüt dernier, l'une d'elles formait un 
| véritable petit lac glaciaire que j'ai sondé avec M. Etienne 
| Ritter au moyen d'un bateau démontable ; la profondeur de 
l'eau était presque partout de 5 à 6 mètres, sauf dans un trou, 
| vraisemblablement un moulin, où ma sonde est descendue jusqu'à 
21 mètres, Il est probable que, lorsque la pression de leau 
aura élargi le moulin par où elle s'écoule, la cavité st videra, 
Les dépressions ne me paraissent avoir aucune analogie avec 
la cavité que j’ai vue à Tête Rowse. Leur origine est assez mal 
| connue (voir Heim, ** Gletscherkunde," p. 246) ; il est possible, 
comme le pensait primitivement votre honorable correspon- 
dant, qu'elles soient d'anciens moulins transformé s, 
J'en ai va une également sur la Mer de Glace, entre le Mons 
| tanvers et le Tacul. : 
L'étude de ces dépressions, @ncore trés"incompléte, serait tres 
intéressante, et je les signale à l'attention de ceux qui paftourent 
| les glaciers. 
Veuillez agréer, monsieur, 
i Thopon, le 17 Septembre. 
s. 7 2 





mes civilités empressées. 
. 
ANDRÉ DELEBECQUE. 
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i . 
GENERALIZATION OF ^ MERCATOR'S? 
PRO{BCTION PERFORMED BY AID OF 
° ELECTRICAL INSTRUMENTS. 


f 
T jeotion is merely an ‘illustration of a communication 
to Segtion A of the British Association at its recent meet- 
ing in &dinburgh, entitled * Reduction®of every Problem 
jof Two Freedoms in Conservative Dynamics to the 
Dra'fing of Geodetic Lines on a Surfaceof given Specific 
Curvature’? An abstract of this paper appeared in 
E 


NaTurif for August 18. A 


Prat GÉrhard Kramer, commonly known as.* Mer- 





ebp thágfressure ofethe tracing seyle. e o *e fator d (the. Latin of Mis surname), gave to the world 
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* ° tot * * 
E éoffowing mode of generalizing Mercator's Pro- 





island, evéry bay, every cape, every ecoast-line, if not 

* extending over more than two or three degrees of longi- 
tude, «or farther noith'and south than a distance equal 
te two cm three degrees of lomgitude, 1s shown very 
approximately in its true shape — ugorously so if it 
extends over distanceg equal only to an infinitesimal 
difference of longitude The angle between any two 
intersecting lines gn the surface of tfe globe 1s repro- 
duced ugorously without change in the corresponding 
angle on the chart 

Mercator’s chart may be imagined as being made by 
coating the whole surface of a globe with a thin inex- 
tensible shéet of matter—sheet india-rubber for example 
(for simplicity, howevea, imagined to be perfectly ex- 
tensible but melastic)—-cutting away two polar circles to 
be omitted from the chart, cutting *the sheet UM 
along a meridian, that of 180° longitude from Greenwic 
for example, stretching the sheet everywhere except 
along the equator so as to make all the circles of latitude 
equal in length to the circumference of the equator, and 
stretching the sheet in the direction of the meridian in 
the same ratio as the ratio in which the circles of latitude 
are stretched, while keeping at right angles the inter- 
section$ between the meridians and the parallels The 
sheet thus altered may be laid out flat or rolled up, as a 
paper qpart 

Whit I call a generalized Mercator's chart for a body 
of any shape spherical or non-spherical, is a flat sheet 
showing for any intersecting lines that can be drawn on 
a part of the surface of the body, corresponding lines 
which intersect at the same angles One Mercator chart 
of finite dimensions can only represent a part of the com- 
plete surface of a finite body, if the body be simply 

e centinuous ; that is We say, if it has no hole or tunnel 
througi it The Whole surface of an anchor nng can 
obviously be mergatorized on ore chart It 1s easily seen, 
for the case of the globe, that two charts suffice to mer- 
catorize the whole surface , and 1t will be proved presently 
that three charts suffice for any simply continuous closed 
surface, however extremely it may deviate from the 
spherical form 

In * Liouville's Journal” for 1847, 1ts editor, Liouville, 
gave an analytical investigation, according to which, if 
the equation of any surface whatever 1s given,a set of 
lines drZwn on ıt can be found to fulfil the condition that 
the surface can be divided into infinitesimal squares by 
these lines and the set of lined on the suiface which cut 
them at right angles Now it 1s clear that if we haveany 
portion of a curved surface thus divided into infinitesimal 
square allotments, that is to say, divided into infinitesimal 
squares, with the corners of four squar€s together, all 
through it, we can alter all thesg squares to one size and lay 
them dpwn on a flat surface with each in contact with its 
four original neighbours , and thus the supposed portion of 
surface 1s mercatorized Except for the case of a figure of 
revolution, or an ellipsoitl, or virtually equivalent cases, 
Liouville’s differential equatiéns are of a Very intractahkle 
kind I have only recently notice@ that we,can sojye the 
problem graphically (with any accuracy desired if the 
problem were a practical problem, which it 1s not) by aid 
of a voltmeter and a voltaic battery, or other means of 

producing electric currents, a follows — — e . 

1 Construct the surface toebe mercatorzed' m thfn 
sheet metal of uniform thickness throughout By thin I 
mean that the thickness 1s to be a small fractmn 9f the 
smallest radius of curvature of any part of *the sufface 

2 Choose any two points of the surface, N, Se and 
apply the electrodes of a battery te 1t at these points 

3 By aid of movable eléctrodes of the voltmeger, trace 
an equipotential line? E, as close as may Re amygd one 
electrode, and another equipotential line, F, as née S 
may be around the othe: electrotle 


Between these two|e € 
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potentials into 7; equal parts, and throug’ the divisional 
poimts draw lires cutting the whole series of equipoten- 
tials at nght angles These transverse lines and the 
equipotentials divide the whole surface between E and F 
into infinitesimal squares (Maawell, “Electricity and 
Magnetism,” § 651) @ ° 

4 Alte: all the squares to one size and place them 
together, as explamed above Thus we have a Mercator 
chart of the whole surface between E and F 

N and S of our generalization correspond to the north 
and south poles of Mercatcr’s chart of the world, and 
our generalized 1ule shows that a chart fulfilling the 
essential principle of similar.ty realized by Mercator may 
be constiucted for a spher.cal surface by choosing for 
N, S any two points nct necessarily the poles at the ex- 
tremities of a diameter If the points N, S are infinitely 
near one another, the resulting Mercator chart for the 
case of a spherical surface, is the stereographic projection 
of the surface on the tangent plane at the opposite end 
of the diameter through the point, C, midway between 
N and S. In this case the equipotentials and the stream- 
lines are circles on the spherical surface cutting N S at 
right angles, and touching it, respectively 

For a spherical or any other surface we may mercatorize 
any rectangular portiomof it A B C D, bounded by four 
curves, AB, BC, CD, DA, cutting one another at nght 
angles as follows Cut this part out of the complete 
metallic sheet , to two of its opposite edges, A B, D C, 
for instance, fix infinitely conductive borders Apply the 
electrodes of a voltaic battery to these borders, and trace 
z equidifferent equipotentia. lines between AB and DC 
Divide any one of these equ potentials into z equal parts, 
and through the divisional points draw curves cutting 
perpendiculfriy the whole series of equipotentials These 
curves and the equipotentials divide the whole area into 
mfinitesimal squares Equalize the squares and lay them 
together on the flat as above 

If we have no mathematical instruments by which we 
can draw a system of curves at right angles to a system 
already drawn, we may dispense with mathematical 
instiuments altogether, anc complete the problem of 
dividing into squares by electrical instruments as fol- 
lows Remove the conduct.ng borders from AB, DC, 
apply infinitely conductiye borders to AD and BC, apply 
electr@des to these conduct ng borders, and as before 
draw z equidifferent equipotentials This second set of 
equipotentials, and ghe first set, divide the whole area 
into squares è KELVIN 


. . 
THE ACTIVE ALBUMEN IN' PLANTS } 


@NE of the most impor-ant chemical funttions “of 
plant-cells is that synthesis of albuminous fhatter * 
which serves e thefoimatiorof protoplasm The yeng 
protoplasm, however, 1s composed of proteids entire 
different from the ordinary soluble proteids, as well a8 ® 
from the proteids of dead protoplasm 
living protoplasm,dies, the albuminous comstituents 
change their chemical character We observe thatén the 
lwing state a faculty of autox:dation Gesptra pep) exists, 
which f$ wanting in *the deac conditiors, and Pfluger, m 
1895, drew esit fhe conelusion that in protoplasm —_— 





the chemical c&pstitution,of the living ,proteids change 
at the moment O¥gleasf* p ° 
Various other cons eratiog A fotbegis bo agcept this 
logical conclusion Chemięef changesergadily occur in 
all thost organ comppunds tha@are of a /adz/g ghar- 
acter There exis so-cafjed labil® aton®constglations 
that are in hyely motion? Ane are thus prone to undergo 
change, the afdinsalling into newearrangemtiftig which 
Ts paper was read before the Litge meeting of the InwrratioNe Cha- ’ 


equipotenttals, E, F, trace a large number, nt, of equi- | Gress of Physiologists,@of whose proceecingg we gave some accoumt last week 
H [ 4 . 
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preseht more stable constellations! We do not doubt | when placed in @isfilled watér regain their orginal con- 
that wtal force ıs a mode of motion due to the presence | dition the proteosomes become gradyally dissdived again | 
. of atoms in labile positions in the albuminous substance | (rapidly at 25°C ), and a new application of caffein will now 
* The motion ceases when there occurs a migration of the | make them reappear * . 
labıle atoms to some stable position The aldehydes |* V If pioteosomes ase produced by caffein ogantipyren, 
give us fine illustrations of labile combinations and stablee| and the death of the cells ıs then caused by ether vapeur, 
rearrangements in other allied subgtances &c , ıt may be easily observed that soon after the death 
: The question now arises, can we chemically demon- | of the protoplasm the proteosomes of the vacuoles are 
strate that the albuminous substance formed by synthesis | also changed in their optical and ckemical properties ; 
in plants is—even before ıt has become protoplasm— | they become turbid and hollow, they coagulate, and 
different from ordinary albumen? It was known long | they lose their property of being resoluble in distilled: 
ago that the juice of plants—that 1s the aqueous solution | water e O Loew 
in the vacuoles of the cells—contains albumen, but it was 
thought to be ordinary albumen — It 1s easy to prove that Se ca a ee eee 
this 1s not the case * DISCOVERY OF A FIFTH SATELLITE TO 
On treating living plant cellse with dilute solutions of JUPITER 
ammonia or organic bases or their salts, remarkable ° 
changes are observed These consist either in the for- TN January of the year 1610 Galileo, at Padua, in 
mation of numerous minute granules as is the case on the Italy, discovered four satellites revolving round 
application of most of the bases, or in the production of | Jupiter, and though more than 282 years elapsed in the 
little globules flowing together to make relatively large interval, from that time to August, 1892, no additional 
drops of a substance of high refractory power, as 1s the satellites were detected near this planet, and astrono- 
case on the application of weak bases like caffein or anti- | mers naturally 1nfexred that no others existed The fact 
pyrin® These latter two bases in weak solution do not that Jupiter possessed four satellites has become familiar 
injuriously affect the protoplasm itself, since the cells will | to every schoolboy, for ıt has been repeated 1r all the 
keep alive for a number of days jn ao 5 per cent solution astronomical text-books published during nearly three 
of these bases, the cells are, kone soon killed by | centuries Few people therefore could have imagined 
other bases and their salts The granules and globules that the statement would ever be controverted? er ren- 
formed in the living cells by the action of caffein have | dered untenable by new discoveries In regard to the 
been called by Bokorny and myself Profeosomes They | More distant planets Uranus and Neptune, there was 
give the principal reactions of a]buminous bodies, but | every prospect of additional satellites being detected, 
contain in most cases an admuature of small quantities of | but with Jupiter the circumstances were somewhat differ- 
lecithin and tannin These admixtures, however, can be | €nt The four satellites were so bright and so palpably 
removed by cultivating the objects (the alga, Spirogyra, | Vistble ın yery small telescopes that ıt was scarcely 
for instance) in solutions rich in nitrates» If now by | thought possible that another egjsted small enough to e 
such cultivation the tannin has been removed and the pro- | remain unseen Moreover, there vase Significant agree- 
teosomes then produced by treatment with caffein, we can | Ment in the relatively increasing nurgbers of the satel- 
observe that these albuminous proteosomes are capable | lites surrounding the planets Mars, Jupiter, and Saturn 
of reducing silver from even highly diluted alkaline solu- | Mars was known to have two satellites, Jupiter "four, 
tions This property is lost after treatment with dilute | and Saturn tight, the number doubling itself with each 
acids as well as after the death of the cells* In these | Step outward from the sun, and it was considered pto- 
cases the proteosomes become hollow and turbid, their | bable that the harmony of the series would not be dis- 
substance appearing to coagulate and shrink turbed 
There are thus experimental grounds for the conclusion Now, however, the astronomical world has been ex- 
that not only the organized albumen of the living proto- | Cited by the announcement that a new satellite has been 
plasm, but also the albumen dissolved in the vaauoles— | discovered in attendance on Jupiter, and tha its dis- 
the unorganized albumen—is a different substance from | tance from the centre of the planet 1s 112,400 miles, and 
the ordinary albumen, which is present in dead cells | its period of revolution Pz hours 36 minutes The dis- 
We may sum up the line of arguméht as follows — covery was effected by Prof Barnard, of the Lick Obser- 
I Bases act*upon the albumen of living cells, not, | Vatory on Mount Hamilton in California, and, as he has 
however, upon that of dead cells, nor upon ordinary dis- already proved himself a very acute observer, especially 
solved albumen, . of comets, ande as he has the occasional use of what 1s 
II Th@ action may be observed microscopically to | Supposed to be the most powerful telescope hitherto 
take place in the case of various vegetable objects in the | Constructed, there is no god reason to discredit, the m- 
« liquid portion of the protoplasm itself as well as inthe | telligenct 
vacuoles This can be specially well observed with the People will be obviously led to ask how this new satel- 
aig Spirogyra when treated with caffein ° hte managed to evade deteetion during nearly three 
e» III, The granules nd globules into which the active | centuries of dilggent telescopic research How was it that 
albumen aggregates by the action of bases—called by us | One at least of the hgst of observers who have studied 
** proteosomes®-have the property of reducing dilute silver thiseflane arfd his circling moons by means of powerful 
solugons in the absence of light, aNd lose this property | glasses, did nof sight the tiny orb which has now revealed 
by the action of acids i itgelf to the watchful American astronomer? Weimagine 
+ IW, "Rhe active. albumen in its most zickazaged con- thatthe chief reason for his want of success is to be 
dition can be made v&ible by caffein om antipyrin, éwo | found im the fact that the new orb 1s not brighter than 
" ases that do not act as serious poisghs to the cells | fhe thirteenth magnitude, and that, being situated close 
Living cells coht@inmgsproteosctaes, brg¥ght out by caffein | fq tsprimary, 1t would therefore, in ordinary instruments, 
uc aipats PS * " : is be quite obliterated in the surrounding flare. But it is per- 
rapid change oft Lice HS p Boon ks at as liberated fom a ulis hap rather singular that it was not detected by its 
(Benchte d Deutsthen Chgm Ges 25, 1563) Compare als@@the article, shadow, which would be projected on the disc of Jupiter 
PO Yer anc Boye No T h whenever the safellite passed between the planet and the 
3 Ihe% globules clofely resemble th@ aggregated ma$ses that Darwin ob- earth, and this would be of daily oecurtence At such a 
AUR ptcbnomes podieci by aroma and Teoatgther aes ponere (AMEE movie rapidly reni teet (9 West sees ihe Qu 
. tins py ot moving rapidly from east to west across the disc 
: M fro gy c Ee or ancy Bay afier phie deatkoF thie OL than me and ‘with Feder apparent velocity than €he visible 
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e $t e ‘ ee \ e hg $ 
xd * 
€ e å . . e . : 
. *, e > * 


* ` 
markings , And ıt ıs quite possible at the shadow 
shas been observed* on more than one occasion, but 
mistaken for an ordinary spot on the surface of Jupiter 

& curqus fact in connection with the new satellite, 
1s Its dimfnutive sge as compared with the four others 
discovered by Galileo in 1610 But there is a similar 
dispatity in the dimerfsions of the satellites of Saturn, 
and in proof of this we have only to cempare the bright 
Tian with the exfessively famt Mzmasand Hyperzon 
Small as^:t 1s, however, it 1s certain that this new satel- 
lite of Jupiter is mgch larger than either of the two 
abnormally minute moons of Mars 

Americaneastronomers are to be congratulated on this 
important discovery Scientific activity in the United 
States has been rapidly'developing in recent years, and 
this has been strikingly exemplifiede in. the wide and 
attractive domain of astronomy W F DENNING € 


NOTES 
Tue French As sociation for the Advancement of Science is 
holding at Pau its twenty-first annual meeting The meeting 
began on Saturday last, when the members of the Association 
were cordially welcomed to Pau by the Mayor The President, 
M Colhgnon, delivered an address on the science and art of the 
engineer 





THE autumn meetings of the Iron and Steel Institute, under 
the presidency of Sir Frederick Abel, began at St George's 
Hall, liverpool, on Tuesday, At the opening meeting the Pre- 
sident announced that the Council had elected Mr Windsor 


Richards as his successor e 


“We arg glad to annguit? that a new Biological Laboratory 
1$ about to be established in the Calcutta Zoological Gardens 
Babu Joy Gobinda Paw, a member of one of the wealthy native 
families of Bengal, has offered R 15,009 for the buildings and 
fittings of this institution The primary object*for which the 
Laboratory 1s founded 1s to investigate the action of snake- 
poison, and to discover, 1f possible, an antidote The Laboratory 
will, however, also be used for anatomical and pathological re- 
searches, for which the rich material afforded by the animals in 
the gardens will be available 


Te Marine Biological Laboratory at Wood Hole, US, 
has been more successful this sumrgtr than in any previous year 
Dunng its season of work it had a corps of seventeen officers, 
instructors, and assistants, and an attendance of thirty-eight 1n- 
vestigators and sixty-two elementary students | 


WirH the designatiog of the Hapus Seaside Laboratory, a 
marine o meal laboratory has been established at Pacific 
Grove, California We learn from the Botanzcal Gazette that, 
through the generosity of the Pacific Improvement Company, a 
prece of land has been furnished, and 2 sum granted sufficent to 
erect a plam frame®building, and, by the fibeiality of Mr 
Timothy Hopkins, provision ıs made fof the equipment. of the 
building, and for the further continuatien and Sxtensiop of the 
enterprise An elementary course of lectures on marme botany 


was to be given during the present season è . 


e 

THE weather during the past week*was very fine and bgight over 
the southern and eastern portions of the United Kingdomy until 
near the close of the riod, when the type entuelgy changed, and 
thunderstorms, accompanied by heavy rain, occurred generally, but 
m thenorthand west the conditions were throughout far lesssettled 
Cyclonic disturbanceg arrived dh our coasts faom thé Atlantic 
with considerable frequéncy, and although they wem 
most part slight and shallow, and unaccompanied by much w. 
they were productive of a considerable quantity of rain, An 
important disturbance passed to the north of Scotland on 
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"Thursday night and during Friday, and was accompanied by 
strong gales on our north-west and north coast$# Temperatures 
were high for the season over the greater part of England, and e 
on Monday the day readings ın places were higher than at any 
time during the month, the shade thermometer registering 72° 
in London Some nights, however, were exceptionally celd, 
the shade minimum between Saturday and Sunday falling to 
within one degree of the freezing point in the eastern part of 
England, while there was a sharp frost on the ground open to 
the sky The Weekly Weather Repost, issued on the 17th inst , 
shows that the rainfall exceeded the mean in the gorth and west 
of Scotland and ın the north of Ireland In all the other parts 
of the United Kingdom there was a deficit, ın most of the 
Enghsh districts the fall wgs very slight 

THE Report of the Meteorological Commission for the year 
1891 states that complete, or neatly complete, meteorological 
observations have been received from forty-nine stations, and 
that observations of rainfall have been furnished from 320 
stations , the instruments are usually supphed by the Com- 
mission The Report contains diagrams showing the mean 
monthly rainfall corrected to date at thirty-three stations, 
together with the abnormal falls in the years 1888 and 1891 
The rainfall in 1891 has,been excessive, especially over the 
eastern part of the colony and over the Orange Free State, 
where at some places 1t exceeded 12 1nches above the average 
The observer at Phillipolis states that hardly a farmer in that 
district but has lost one-third of his sheep, owing to the con- 
tinued wet, ana m some places the farmers have had to vacate 
their homes in consequence of the weather 

Tue ** Pilot Chart of the North Atlantic Ocean” for Septem- 
ber contains trgcks of the drift of the two parts of the derelict 
ship Hed B Taylor, which was cut in two by a collision on June 
22, ın lat 40° 19 N , long 68°33’ W The forward and after 
parts separated, and drifted in entuely different directions, in a 
manner which 1s quite unprecedented in the history of ship- 
wrecks The after end was evidently influenced more by wind 
than the bow portion, the latter pursued a south westerly 
course, which was attributable largely to the cold southerly 
current between the American coast and the Gulf Stream, and 
on August 26 had drifted to lat 38° 40’, long 73°15’ The 
stern part took a direct northerly course until July 17, when it 
was ten miles north-west of Matinicus Island, whence it took a 
westerly course, and was cast ashore on August 7 on Wells 
Beach, near Cape Porpoise A 

THE first annual convention of the American Association of 
State Weather Services was held at Rochester, NY, on 
August 15 and 16, in conjunction with the®meetmg of the 
American Association for the Advancement of Science, and was 
larfely attended by representatives of the various States e The e 
subject of thermometer exposure was discussed, and a com- 
mittee was appointed to consider the most suitable form o 
shelter and manner of exposure to bé adopted throughout thee e 
country It was reso]ved that means should bg deduced from 
self-registering instiuygents wherever practicable, in Preference 
to the method of using eye observations An interesting Paper 
was readgby We L Mogre, of Wisconsin, on the fagecasting of 
thugderstorms , and the qgiestion of tle best ‘methods of signal? 
ling weather foreastsp whether by flags, semaphores, spherica] esses 
bodies hoisted on gtaff, eet was gp ps and com- 


mittee was appointed to geport u tke subjegt at a® early 
date It eras decided that eaqn “State servecg should have a 
separate exhibit atethe Wqrld's Fair a& Chicago, and pag to 
have the exhibits, colle&ted in she building (for Phe usq of the 
United States Weathg Bure&u, oe 


° 
* Pay ye an*Aino in the wesfern part of tfe island. NY eS +e 
caught two bears, one of whieh wes perfectly white This 
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capture created much excitement among the natives, as theu* 
chief god isa white bear, and he 1s supposed to dwell on an 
inaccessible mountain in the interior of the island, and never 
to let himself be seen by human beings The Ainos, therefore, 
concluded that the young white bear was a sort of Messtah, and 
after long consideration they decided thgt he ought to be sent as 
a present to the Mikado In due time he arrived at Tokio, and 
by the Mikado's orders he was received into the Zoological 
Garden Here the animal soon became ill and Herr J L 

Janson was requested to do what he could for it Fortunately 
lus treatment @f ıt was successful At first he thought the 
creature must be a polar bear, but he soon convinced himself 
that this was a mistake, and that it wasin reality an albino. In 
the latest number of the '* Mittheilungen der Deutschen Gesell- 
Schaft fur Natur- und Volkerkunde Ostasiens in Tokio,” Herr 
Janson gives a full account of the bear, and he adds some 1n- 
teresting facts as to the importance attributed to white animals 
generally, and especially to albinos, in Japan The appearance 
of an albino is supposed to be a good omen for the reigning 
monarch The reign of a sovereign may even be known by the 
name ofa white animal Thus the reign of one ancient Mikado 
as called ** Hakuchi nenkan,” the period of the white pheasant 

"That of another ıs ** Haku hod nenkan,” the period of the white 
phoenix The white fox is often mentioned in fables and temple- 
stories, and a white serpent always appears in pictures and 
plastic representations with Benten, the goddess of fortune. As 
In former times among the Greeks, Romans, Persians, and 
Scythians, so among the Japanese, horses decicated to the gods 
were generally white , and white horses are sill found in con- 
nection with all the larger temples, and take part in the great 
annual processions The milk and butter derivgd from white 
cows were formerly held in high esteem as medicine 


Mr F W. Warp, formerly editor of the Sydney Daily 
Telegraph, has sent to the Agricultural Department of New 
South Wales a report on recent shipments of fruit from Cape 
Colony to London The report is. printed in the July number 
of the Agricultural Gazette of New South Wales, which recom- 
mends it as ** worthy of careful perusal” The Gazette refers to 
the fact that good frut-growing districts abound im. Australia, 
"and that no better fruit can be grown in. South África. than 1s 
now bemg produced tn many disfricts of New Southe Wales 
The chief mistake hitherto, ıt says, has been the growing of 
unsuitable varieties—unsuitable not algne for export, but even 
for ordinary homg use It adds that this defect 1s being rapidly 
remedied, and that many growers, who have gained experience 
by their own efforts, ax settling down to the work with intelh- 
gent earneftness 


WRITING of wild strawberries in Ceylon, Mr Nock gays 
m th? Ceylon Observer that the species Fragaria vesca, which 
grows so luxuriantly and fruits so abundantlygin Jamaica, 1s 
Row growing wild m many places in the Nuwara Eliya dis- 
trict If the soil ın Ceylon wereas good as ıt ıs ın the Blue 
Mountams ofJamaica, and there was less Nilu (Strobelanthes), 
this gtrawberry would soon, he thinks, be as plentiful in the 
hil districts of Ceylon as it ıs there When Mr Nock gas 
Sufeainfenfent of the Government. Cinchonz* Plar@ation in 


M BBC, he has given as many as fwenty 7- tickets 1nfone 


day to. old wogeg and children-{o gather frawberries among 
the Cigchona Plantata Ss He has *nowf them gathered by 
the bushel, and Mie SA miles to the Kingston 
market, whereetMey always @ommanded a good price He 
add iat he Bas thi year raisgd éseed[ing& of six of the best 


Englis® varieties, to which héwgtends to gwe a fair trial in 
the Nuwas Eliya digtrict ®© e’ 


~ "Tu Unuwrsitf of Minnesota has begun the “pubffeation eto 


Qua: terb Bulletin, underehe management%f a board of editors 
NO, #298, VOL 46 . 
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The chief editor bing Prof Conway M'Millan, the professor of 

botany to the University, ıs a guarantees that the interests of. 
science will not be neglected in the eBulern, and the first 

aumber contains several gtems of information of peces ge 

American botanists . . 


Iw the report of the Royal Botanic Sarden, Calcutta, for the 
year 1891-92, 1t ıs shown that the year was one of great activity 
as regards outdoor operations. The abnormally diy season 
proved. very trying to many exotics, and, though for a time all 
other work was suspended and the wh@le garden staff was 
employed only in watering plants, many casualties occurred, 
especially among the finer and 1arer plants Thé attention of 
the staff was as usual largely directed to the cultivation and 
distribution of plantseof economic interest The chief event of 
the year under this head was the introduction of the aloe, which 
yields ‘‘sisal hemp” (Agave rigida, var sisalana) The 
Director of the Royal Gardens, Kew, in June 1891, kindly 
obtained a consignment of plants for the Calcutta Garden from 
Florida, and kept these at Kew till they were strong enough to 
stand the voyage to Calcutta The boxes reached Calcutta on 
October 29, 1891 , unfortunately a considerable percentage of 
the plants died on the way out, and 1t was necessary to nurse 
the survivors carefully before they could be distributed Over 
19,000 specimens were contributed to the Herbarium d&gng the 
year from various sources , while the distribution of authentically- 
named specumens to other herbaria reached the high total of 
10,505 sheets, The chief benefactor to the Calcutta Herbarium 
was again the Royal Herbarium, Kew, to the Director of which 
institution the Calcutta one ‘owes a debt that can never be 
repaid " Ansong other contributors was Baron von Mueller, 
who again sent a beautiful collection @f Austgahan plants The e 
Herbarium was also greatly enriched by"further accessions of 
Tibetan, Chinese, and Mexican specimens, @nd the Saharanpur 
Herbarium presented 954 plants from the north west Himalaya 
Dr Prain visited the Andaman Islands, Mount Parashak, and 
the Khasia, and was thus enabled to add valuable collections 
Much good work was also done by collectors employed by the 
Calcutta Garden 


IN the second number of the Journal of the Polynesian 
Society Dr A, Carroll, of Sydney, offers what he believes to be 
translations of some of the famous Easter Island inscriptions 
He 1s of opinion that EastereIsland was at one time occupied 
by a pre Polynesian people from America, and that to them the 
inscriptions are to be attributed ‘‘ While engaged in studying 
the languages, histories, antiquities, and inscriptions of ancient 
American peoplés,” he says, '*I came upon similarities to the 
Easter Island characters, &c , with these as keys, discovered 
what cerjgin groups expressed, and from these, proceedgng upon 
the recognized methods of decipherment, succeeded in reading 
into the original languages, and from these translating into 
Enghjh these Egster Island inscriptions” This 1s very vague, 
ahd, until Dr Carroll gives some more definite information as 
to lag methods, his claim that ‘another ancient writing 1s 
decipheged ” wif seem Somewhat extravagant Among the 
otger contents of the number are an interesting account of some 
stong implqments from the @hatham Islands, by Mr S Percy 
Smith, dnd the first part of a history of the occupation of the 
Chatham Islands by the Maori in 1835, by Mr A Shand 
Mr Spartl’s information has been derned from the Maoris 
themselves, many of those who supplied it having taken part in 
the ftansactions they described 


Mr WiLLIAMeKEN?, writing in Sczeyge on the American 
Assoggtfn fog the Advancement of Stience, complains that it 
not adequately represent the scientific movement ın the 
United States He points out that while more than 2000 mem- 
bers attended jhe Edinburgh meeting of the British Association, 


AN d to. 












H A . 
e. 
a " * *. e : " " 
~ .* . 
* SEPTEMBER 22, 1892] | NATURE LLL ees p 495 
there were not 500 en $t the Rochester meeting of the | covers its properties if salt solution 1s added’, and this'is the 
, American Association, and of this numba New York State | case even when the serum has been keptin thegctive state for 
contributed far more than its quota. In proportion to 1ts popu- | fouarto 24 hours m ice Serum may also receive a 7 percent | 
lation,” Ohio sent twice as many members as Pennsylvania, solution of potassium or lithinm chloride, or various other salts 
although 18 average gustance hom Rochester 1s greater More- | of the fixed alkalis, without losing its germicide properties 
over, the several branches of science are not equally represented 7 Ammonium saits even stimulate the latter Herr Buchner galls 
Mechanical and engineerfhg science, which 1s developing in the | the albumens in question alexines (or protective matters), he 
country by leaps and pounds, sends to the A&sociation only one- | supposes they have a like action on foreign cells generally The 
fourth as pany members as chemistry, and one-eighth as many | serum of dogs and rabbits having been mixed, the power of 
as biology The physical sciences, Mr Kent says, are ‘‘ dwarfed | both alexines was weakened, but those of the rabbit more than 
by the natural sciencd$ " This he attributes to the fact that | those of the dog (to typhus bacil) After acting some time on 
those who deyote themselves to applied science have so many | each other the globulicide power was quite extinguished The 
societies of their own that they are diverted fiom and lose their | author finds ın these facts an explanation of the antitoxical 
interest 1n the American A€sociation In engineering there are | action of the serum of anim als protected against disease 
fon ree atonal sey theca the neha Temne, | Accor to the endo Financiera Mens, quisi 1 
i : 5 the current numberof the Board of Trade Journal, a deposit of 
a membership of probably 5000 persons, not counting f derable-importancs has Jast- been discovered im 
duplications of those who belong to two or more societies bun erp parte P 8 Rt 
Mexico, about 50 kilometres south of El Paso It is said to be 
A MOVEMENT has been started in Melbourne for the pass- | of superior quality, with fine grain, and richly shaded with 
ing of a law which may tend to prevent the wanton de- | delicate and varied tints Blocks of considerable dimensions can 
struction of birds in Victoria A deputation, organized by be easily extracted 
the Victoria Field Naturalists’ Club ana representing the Dr Morris GIBBS wntes to .Sczemce from Kalamazoo, 
Melbourne Royal Society, Royal Agricultural Society: | michigan, that in that State there are to his knowledge six 
Royal Fierticultural Society, and Zoological and Acchimatiza- species of birds which feedonacorns Of these, the passenger- 
tion Society lately brought the subject under the notice of the pigeon and mourning-dove swallow the acorn entire, with iis 
Manisters of Customs In introducing the deputation, Messrs | shell intact, only removing the cup or rough outside covering. 
G D Carter and J Bosisto dwelt upon the necessity of pro- | The white-bellied nut-hatch occasionally hoards the acorns 
tecting insectivorous birds from the reckless and indiscriminate away, and only draws on 1S store after some months, and when 
shooting which is now so prevalent, as well as human lives, | the firm shelly covering readily gives way to ilssharp, prying 
which are frequently sacrificed to the inexperiegce of sports- | bi] The other three are the well-known blue jay, common 
emen The imposijon ofa gun tax as a legitimate source of | crow blackbir@ and red-headed woodpecker So far as he has 
revenue ‘was also sufffested Prof Kernot (Royal Society), | been able to learn, these birds, except 10 rare instances, do not 
Mr C M Offices (Zoological Society}, and Mr C Draper | pick the acorns from the tree, but have to content themselves 
(Royal Agricultural Society) also emphasized these views Mr | «ith the fallen fruit The red-head, deigning to descend to 
F Wisewould referred to the draft which had been drawn up | spe ground, seizes an acorn, and flying with it ım its bill toa 
by the sub committee of the Field Natwalists’ Club—a draft spot where there is a small cavity in the dead portion of a 
based upon similar Acts in England and some of the Australian trunk, or to a crevice in the bark, immediately begins to 
colonies A few new features had, however, been added, | hammer it with its sharp-pointed bill In a couple ofstrokes, 
notably that which made it illegal for persons under the influence | i& has removed the outer shell or cup, and at once attacks 
of liquo: to carry firearms It was also provided that under no | the still green-coloured shell which duectly surrounds the 
circumstzfhces should a licence be given for the use of swivel | meat Phe inside, or shell proper, quickly gives way, usually 
guns, Inanswer to the deputation the Minister. said that he nearly in halves, and the woodpecker enjoys the kernel The 
would take the draft bill which had been piepared into favour- woodpeckers are as nearly strict msect-feeders as any birds 
able consideration He would have an amended draft drawn up | in Michigan, unless an exception ıs made ef the swifts and 
and submitted to those interested before its introduction. into swallows, yet here 1s an instance of a varied diet However, 
Parlament He was of opinion that a 5s tax,eas proposed, was the red-head 1s quickly satisfied in the acorn line? and soon 
not heavy enongh, since it would be worth the while of those begins circling the trunk, or more often limbs, for* his legiti- 
who let ou guns to pay the tax th@nselves mate food The blackbird confines himself to the ground fn 
Ld 
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THE serum of blood used to be regarded as merely a nutritive 
liquid , but ıt has been found to play a more important part, 
being capable of killing disease germs, and of destroying and 
dissolving the red blood corpuscles of other animals These 
properties have been recently studied by Merr Buéhner 
(Munchener Med Wochenschrift) Tifey are gradually lest when 
the liquid has been removed from the animal They are also 
"destroyed by heating half-am-hour éo 52° to 55° Ce (A elog's 
° e 

serum stops the amoeba-lke movements of white-corpuscles Qf 
another anımal species without killing them . but this property 
1s also lost by heating to §5°) Light also stops, both wont , 
and diffuse daylight more than direct sunlight It 1s apparently 
albumens in the serum that are operative , but whether all the 
albuminoid constituents, or cestain specific aJbumeng, was not 
determined It 1s femarkable that solution of the serym with a 
o 7 per cent. solution of common salt does not spoil the 
whereas a simular dilution with pure water makes the serum 
nearly inactive 


NO. 1495, VOL. 46} , 






But serum thus made inactive. with wafer re- 


his efforts for acorn meats Walking up sedately*to an corn, 
and making nq, effort to seize or confine it, ıt strikes savagely 
and almost aimlessly Its bill frequently glances, and the splne 
tered shell dances about, until at last a huge prece of the kernel i^ * 
dragged out, after whach the bird leaves for otter quarters or 
begins on another acérn The jay swoops down with flaunt- 
ing blue wings, and, seizing the largest acorn on the ground, 
flies to the nefrest coaventent limb or to the demy&d pege; 
bo@d of an adjgcent buflding There, firmly pressing the 
nut between his ees feet, ne hammers away with a* 
vengeance, and q kly? fars of PR half of thé shell, 
after which he proceeds $p pick 9 thé gneatein gal bits 
The cup gs often left nearly perfect, the faye never making 
an effort to secure @he, nut eenjire, which he could easgyedo 
Walking under the oaks, ge can readily ie wheseei the 
woodpeckers, Waskbæds, or Jays have been at wwe among 
éhe fgorns@ by fhe appearance ef the mutileted shell QS. 
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THE following arrangements have been made for science lec- * 
fures at the Royal*Victoria Hall during October —October 4, 


e Sir John Lubbock on “Books " After the address he will 'bre- 


sent the prizes and certificates gained by students of the M M, 
College, Prof Foxwell ın the char October 11, Mr C T 
Der (late President of the Alpine Cjub), on ** The Alpsin 
"Winter" October 18, Mr F W  Rudler, on “Frost and 
Fire,” with special reference to the flood at St Gervais, and the 
eruption of Etna October 25, Col Swinhoe on ‘ Some 
Curiosities in Nature ” 

Last week we noted that Messrs Macmillan and Co had 
issued a new edition of ‘* Arithmetic for Schools ” This is the 
well-known work by Mr Barnard Smith The book has been 
revised and enlarged by Prof W H H Hudson 

Messrs GAUTHIER-VILLARS have issued ** Bulles de Savon,” 
a translation, by C E Guillaume, of Mr Boys’ little work on 
“ Soap Bubbles” The translator, while reproducing the main 
features of the book, has, with the author's sanction, adapted it 
for the use of French readers He has also incorpoiated an 
account of some new experiments which Mr Boys has brought 
to his notice 

THE first number of a new Geiman journal, which promises 
to be of consideraple interest to ngn-professional students of 
science, has just been issued in Berlin, the publisher being R 
Oppenheim —Itis entitled Natur und Haus, and 1s edited by 
I, Staby and M Hesdorffer The articles are written in a 
popular style, and well illustrated 


THE additions to the Zoological Soctety’s Gardens duiing the 
past week include a Mona Monkey (Cercoputhecus monaQ) 
from West Africa, presented by Col Makins , a Macaque Mon- 
key (Macacus cynomolgus 8) from India, prese&ted by Mrs 
Palmer, a Vulpine Squirrel (Sezerus vulpine d) from N orth 
America, presented by the Hon G Carew, a Malayan Tapar 
(Tapirus indicus 8 ) from Malacca, presented by Col J M. 
Jenkins , a Great Eagle Owl (Bubo maximus), European, pre- 
sented by Commander Finest Rason, RN , a Black-crested 
Cardinal ( Gudernatrix c1 tstatella) from South America, presented 
by the Rev W. B K Frances, a Small Hill Mynah (Gracula 
religiosa) from India, presented by Mr George Grigs, a Long- 
nosed Crocodile (Crocoduus cataphractus) from the River Juba, 
East Africa, presented by Capt. F G Dunbar, RN , tfo 
Tortoises (Testudo ), ive Cinixys (Cimzays ——), a Puff 
Adder (Vipera artetans) from East Africa, presented by Mr D 
Wilson, a Pig-taed Monkey (AZacacus meuwstrunus($) from 
java, a White-backed Piping Crow (Gymnorhina leuconota) 
from Austraha, ay, Adarned Terrapin (Clemmys ornata) from 
North Ameftca, a Robben Island Snake (Coronella phocarunt) 
froh South Africa, deposited, a Red Kangaroo (Macropus 








* rufus P), a Black-fronted Weaver Bird (Hypotriorches velaths) 


bredan the gardens 
-0 


OUR ASTRONOMICAL COLUMN 


Proposgp fcuooL or PRACTICAL ASTRONOMY —Mr H 
C. Russell, Government Astronomer of New South Wales, in a 
paper read before the Royal Society of Tasmania, makes some 
veryepracbiceble, and what we think excellent, suggestions with 
r&spect to the dispd&al of the sum of money (410,000) left by the 

te Mr Leake for the foundation of a schogl of astronofhy 

he idea 19for the Leake trustees og with the Univer- 
sity of Tasmania, and ang this way M aesomplete school in 
which otf the theagy *indWractice of astronomy should be dealt 
with simu os d In afMyion to the observatory being 
merely a school for students, Mr Russell suggests thafit should 
take uf someegpecialeline of wesdirchy afd pgoposes that of 
astronoffical photography This wns an exceKent proposition, 
The evhich such an observatory «e th could do if 





wor 
onary equipped With the necessary appamtuse would Dy 
very fongddfable, and the special advantages of cfimatg 


and position, to say nothiftg of the unexplored state of the 
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southein heavens, would soon render it of great importance 
There ıs no doubt éhat we are not yet,oveiburdefed with a 
surplus of observatories ın the southern hemisphere, for even ° 
now there 1s a doubt as to how the ftiternational photog aphıc 
chart of the heavens shall be provided for m this region, thrge 
observatories which have undertaken the work havmg beengun- 
able to carry out tNeir plans on account of the political troubles, 
Should this proposal be accepted, th® new Leake Observatory 
will start under good auspices, as 1t will fill up a gap by taking 
1n hand a share of the greatest modern astfnomical enterprise 


DousLE Srar Measures — Mi S W Burnham, in 
Astronomische Nachrichten, Nos 3113-44, gives a list of all 
the double star measures that he has made durmg the year 
1891 with the 36-1nch. of the Lick Observatory. e Most of the 
stars here included may be classed as difficult objects, being too 
close for any smaller aperture, and* all of them more or less 
unequal. As Mr Buynham tells us, many of the stars are taken 
fam his own catalogues, it being rather important to measure 
them at this time, since several are ın very rapid motion Owing 
to the fact that. some of these stars have not been measured 
since the time of their discovery, it is interesting to note the 
changes that have taken place Observations of these have 
“shown some very remarkable changes, and have shown the 
existence of some of the most remarkable binary systems known ” 
Measurements have also been made of some of the closest and 
most difficult binaiies from the discoveries of Clark,e Struve, 
and others The epoch for the star places is as heretofore 
1880 

Comer Brooks (1882, AucUsT 27)—From 2%sbureh 
Cucular, No 31, we make the following extract of the elements 
and ephemeris relating to the comet discovered by Mr Brooks 
at Geneva on the 27th The computations are based on fom 
observations made between August 31 and September 5 — 


Klements 
T *- 1892 Dec. 19 727 MT Beim 


9 s n» * . D 
w = 269 24 27 = 
8 = 261 2 55 -Mean Equatorg1892 o. , 
2= 2757 8 
Log g = 9 84455 . 
Ephemeris for Berlin Midnight 
1892 Ts s Dec} log à log + Br 
Sept 21 7 213 +28 416 02342 02458 25 
23 7 8 13 28 14 5 
25 7 14 21 27450 02105 02315 30 
27 72037 27 I3 I e 
29 727 2 26 386 o1860 02166 36 


The brightness at the time of'üiscovery 1s taken, as usual, as the 
umt of Bi 


NovA AURIG/E —Some short notes with regard to Nova 
Aurige are communicated to Astronomische Nachrichten, 
No 3114, which may be of interest here —On Sept 3, Dr F 
Ristenpart, of the Observatgry in Karésruhe, with a 6-inch 
refractor, eby comparing the Nova with the brightnegs of an 
accompanying star, estimates the Nova as of the 9 65 magnitude 
ofthe Bonn scale Herr Cand F Kroeger observed the Nova 
on three different occasions—Sept* 3, 4, and 6 Comparing it 
with a’neighboureng star of the 9 5m (Star-JN ova = + 385 + 
1’ 2), the Nova was fgund to be about “a degree dimmer 
than *the comfarison star” On Sept 4 the seeing was much 
better, and the Nova wes about “two degrees brighter than 
the comparison star” On the third occasion, with excellent 
definition, the comparison star and the Nova were of equal 
byighfness. *These observatidhs are all made between 12h and’ 
teh 30m, Kiel mean time *Prof E E Barnard has also made 
a very interesting observation with the 36 inch of the Lick 
OBser¥atory, finding that the Nova appeargd as a small, bright 
nebula, with. a* szar-lke nucleus of the 10th magnitnde The 
nebulesity, as he says, ‘was pretty, bright, and dense, and 
was 3' in diameter Surrounding this was a fainter glow, 
perhaps haff a minate 1n. diameter” If this observation can be 
verified, 1j will assuredly strengthen every considerably the 
hy 1s that$he Noya was caused by collisions of meteorites, 

e same way as the staw 1n the Pleiades nebula are the loc: 
*of inteisectiag streams, as clearly shown by Mr Roberts’ 
wonderfal photpgraphs 
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* ABERRATION PROBREMS. 


EVERYBODY knows that to shoot a bial on the wing you 

must aim in front of it Every one will readily admit that 
to'lut L squatting rabbit from a moving tram you must aim 
belfind it & e. 

These are examplesf what may be called “ aberration” from 
the sender's point of view, fom the point of vifw of the source 
And the aberration, or needful divergence between the point aimed 
at and the thing hit, has opposite sign in the tevo cases—the case 
when receiyer 1s moving, and the case when source 1s moving 
Hence, if both be moving, 1t 1s possible for the two aberrations to 
neutralize each other So to hit a 1abbit running alongside the 
tram, you must aim straight at it 

If there wege no air that ıs all simple enough But every 
rifleman knows to his cost that though he fixes both himself and 
his target tightly to the gioand, so as to destroy all aberration 
proper, yet a current of air 1s very competent to mtroduce 
a kind of spurious aberration of its own, Sich may be called 


windage , and that he must not aum at the target if he wants t$ 


hit it, but must aim a little in the eye of the wind 

So much from the shooter’s point of view Now attend to 
the point of view of the taiget 

Consider it made of soft enough material to be completely 
penetrated by the bullet, leaving a longish hole wherever struck 
A person behind the target, whom we may call a marker, by 
applymgehis eye to the hole immediately after a hit, may be 
able to look through it at the shooter, and thereby to spot the 
successful man TI know that this 1s not precisely the function 
of an oglmary marker, but it 1s more complete than his ordinary 
function All he does usually is to signal an impersonal hit , 
someone else has to record the identity of the shooter I am 
rather assuming a volley of shots, and that the marker has to 
allocate the hits to their respective sources by means of the holes 
made in the target 

Well, will he do it correctly? assuming, of course, that he 
can do so 1f everything 1s stationary, and 1gnoring all curvature 

»ofpath, whether vertical op horizontal curvature ^ If you think 
it over you will perfeue that a wind will not prevent his doing 
itecorrectly , the line of hole will point to the shooter along the 
path of his bullet, tugh it will not point along his line of aim 
Also, «f the shots are fired from a moving ship, the line of hole 
1n a stationary target will point to the position the gun occupied 
at the instant the shot was fired, though it may have moved 
since then In neither of these cases (moving medium and 
moving source) will there be any aberratton error 

But if the /a»get ıs in motion, on an armoured train for ın- 
stance, then the marker will be at fault The hole will not 
point to the man who fired the shot, but to an individual ahead 
ofhim She source will appear to be displaced in the direction 
ofthe observer's motion This 1s common aberration — It is the 
simplest thing inthe world The qasiest illustration of it 15 that 
when you run through a vertical sRower, you tilt your umbrella 
forward , or, 1f you have not got one, the drops hit you in the 
face , more accurately, your face as you run forward hits the 
drops So the shower appears to come from a cloud ahead of 
you, instead of from one overhead . 

We have thus three motions to consider, that of the source, 
of the receiver, and of the mediun? , and of these only motion of 
receiver Is able to cause an aberrational error 1n fixing tBe position 
of the source 

So far we have attended te the case of projectiles, wfth the 
object of leading ugto light Byt light does ngt consist qf. pro- 
jectiles, 1t consists of waves , and with waves matters area little 
different Waves crawl through a medfum at thar own definite 
pace, they cannot be fung forwards gr sidewys by a moving 
source, they do not move by reason of an initial m®mentum 
which they are gradually expending, as shots do , their motiom is 

"more analogous to that of a*bird o9 other self-propalling agimal 
than it ıs to that of a shot The motion ofa wave in*a mone 
medium may be likened to that of a rowing boat on a“river Tt 
crawls forward with the water, and it drifts with the water , gts 
resultant motion ıs compounded of the two, but 1¢ has nothing to 
do with the motion of its source A shot from a passing steamer 
retams the motion of the steamer as well as that given it By the 
powder It ıs projected therafore in a slant duectioa A boat 
lowered from the sifle of a passing steamer, and rowifr off, re- 


tains none of the motion of its source , ait 1s noeprojsc it is 
self-propelled That is like thecase,of a wave, 
1 A lecture an “ The Motion of the Ether near the Earth,” by Dg Olivers WaStugbanc® fhe hne of visi6n 1s YAl, @nd cgincr 


Lodge, at the Royal Institution, Friday evening, April 1, 1892 


NO, 1495, VOL. 46] , 


NATURE 
i a '— ——— i 1e 


started on its long journey 
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The diagram illustrates the difference Fig 1 shows a moving 
dannon or machine-gun, moving with the aXfow, and firing a 
succession of shots which share the motion of the,cannon as well 
as thar own, and so travel slant The shot fired from position 
I has reached A, that fired from the position 2 has reached B,  * 
and that fired from position 3 has reached c by the time the 


dourth shot 1s fired at D The line ABCD 1sa prolongation ofthe 


axis of the gun, it ıs theme of aim, but it 1s not the hne,of 
fire , all the shots are travelling aslant this line, as shown by the 
arrows There are thus two directions to be distinguished 

There 1s the row of successive shots, and there 1s the path of any 
one shot These two dnections enclose an angle It may be 
called an aberration angle, because it 1s due to the motion of the 
source, but it need not give mse to any abergation True 
direction may stili be perceived from the point of view of the 
receiver Attend tothe target The first shot 1s supposed to be 
entering at A, and if the target 1s stationary will leave it at Y 

A marker looking along YAewill see the position whence the shot 
was fired This may be likened toa stationary observer looking 
at a moving star He sees it where and as 1t was when the light 





Fig i 


He does not see 1ts present position, 
but there ıs no reason why he should He does not see its 
physical state or anything as it 15 now There is no aberration 
caused by motion of source 

But now let the receive be moving at same pace as the gun, as 
when two grappled ships are firmg intoeachother The motion 
of the target caries the point Y forward, and the shot A leaves 
it at Z, because Z 1s carried to where Y was So im that case the 
marker looking along ZA will see the gun, not as it was when 
firing, but as 1t 1s at the present moment , and he will see hhe- 
wise the row of shots making straight for hım This ts like an 
observer lookingat a teirestriai object Motion of the earth 
does not disturb ordinary vision 

Fig 2 shows as nearly the same sort ofthing as possible for the 
case of emitted waves The tube 1s a source emitting a suc- 
cession of disturbances without momentum ABCD may be 
thought of as horizontally flying birds, or as crests of waves , or 
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they may even &e thought of as bullets, 1f the gun standsestill 
every time it fires, and only moves betyeen whiles e 

The hne ABCD ıs now neuner the hne of fire nor the lind ® 
of aim itis simply the locus of disturbances ergitted from the 4 
successive positions I 2 3 4 ° 

A stationary targetwill be penetrated in the direction AY, 
and this hne will point out the correct position of the source 
when thé receifed dist&rbance started If the target*mqys, a 
disturbance entermg at @ may leavéit at Z, or at any othfr 
pomt according Mo its rate of motion, the lme ZA does nob 
pomt to the sourc& and gepthere will, be abeieatio when the 
target moves Oth@rwise there ME ig none e 

Now Fig 2 also repres@nts a pgrfllel beam of*ligh travelling 
from a mpving source, and ent@ing a telescópe or the eye of an 
observer The beam lies aleng ABCD, bft this 1s not the qragtion 
of vision — Th8 ,direcfion of Ysion to 2 Stgtioffitry observer 1s 
determined notgby the lecustbf successive waves, but by the path 


ofegch wave „A rfy may be defined a the path €f labelled 
wath.e 
he line of aim , which ın the projegtile case (Fig 1) ét did tot. 
* *. e 
e . . ü ee . 
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The case of a,revolving lighthouse, emitting long parallel 
beams of hght and brandishing them rapidly round, 1s rather 
interesting Jeg 3 may assist the thinking out of this case 
Successive disturbances A,B,C,D, lie along a spiral curv&, the 
spiral of Archimedes, and this 15 the shape of the beams as seen 
illuminating the dust particles, though the pitch of the spiral 1s 
too gigantic to be distinguished from a straight line At fiist® 
sight at might seem as if an eye looling along those cuived 
beams would see the lighthouse shghtly out of its true position , 
hut it 15 not so. The true rays or actual paths of each dis- 
turbance are truly radial , they do not coincide with the apparent 
beam — An eye looking at the source will not look tangentially 
along the beam, but will look along AS, and will see the souice 
m its true poseticn It would be otherwise for the case of pro- 
jectiles from a revolving turret 

Thus, neithe: translation of star nor rotation of sun can affect 
direction There 1s no aberration so long asthe receiver 1s sta- 
tionary * 





Fig 3 


But what about a wind, or streaming of the medium past 
source and receiver, both stationary? Look at Fig 1 again 
Suppose a row of stationary cannon firing shots, which get blown 
by a cross wind along the slant lay (neglecting the curvature 
of path which would ieally exist) still the hole in the target 
fixes the gun’s true position, the marker looking along Ya sees 
the gun which fired the shot There is no true deviation from 
the point of view of the receiver, although the spots are blown 
aside and the target ıs not hit by the paiticular gun aimed at it 
With a moving cannon, combined with an opposing wind, Fig 1 
would become very like Fig 2 

(N.B —The actual case, even without complication of spin- 
nmg, &c, but merely with the curved path caused by steady 
wind-piessure, 1s not so simple, and there would really be an 
aberration or apparent displacement of the source towards the 
wind'seye an apparent exaggeration of the effect of wind as 
shown 1n the diagram ) 

In Fig 2 the result of a wind is much the same, though the 
details are rather different The medium is supposed to be drift- 
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€ *ing down across the field opposite to the arrows The source 1s 
stationary at Są The arrows show the direction of waves zz 7e 
medium the Sottea slant line shows theif resultant direction A 
wavegentre drifts fiom D to 1 1n the sameXime as the disturbance 
reaches A, travellmg down the slant hne DA The angle he- 
tween détted and full lines ıs the angle between rayend wave 
fhovement Now, 1f he motion o the medium inside ethe 
~ ectetuer os the same as it as outside, the wave ^ pass straight on 


along the flant $o 2 and fhe true dwgefion offfhe source 1s fixed 

But if gie medium insede the target or teRScope is stationary, 
the wave will oease go fus soon agit gets inside, under covei 
as 1t were , it gvMl proceed "ang the path it has been really 
purgupg zz the mediun? all the time, and mgke its exit at Y In 
this latter cas@Wof diffftent motigh of the*medium inside and out- 
side tHe telescope? the apparerftdiraction, Such as vA, 1s not 
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A slower moviag Stratum bertds an oblitus ray (slfating with 
the motion) m thg same dnection as a denser medium does 
A quicker shatum bends it oppositely * If a medium is both’ 
denser and quicker moving, it 1s possible for the two bendings 
to be equal and opposite, and thus for a ray to go on straight 
Paienthetically I may say that this 1s prgcisely wt happens, 
on Fresnel's theory, down the axis of a water-filled telescope 
exposed to the geneal terrestrial ether diift 

In a moving negra waves do not advance in their normal 
direction, they advance slantways T&e direction of their 
advance 1s properly called a ray The ray does net coincide 
with the wave-normal in a moving medium 

All this ıs well shown in fig 5 


* 





Fie 5 * 


S 1s a stationary source emitting successive waves, which drift 
as spheres to tpe right The wave which has reached M has its 
centre at C, and CM 1s ifs normal , but the disturbance, M, has 
really travelled along SM, which is therefore the ray It has 
advanced as a wave from S to P, and has drifted from P to M 
Disturbances subsequently emitted are found along the ray, pre- 
cisely asin Fig 2 A stationary telescope receiving the light 
will point straight at s A mirror, M, intended to reflect the 
light straight back must be set normal to the ray, not&angential 
to the wave front 

The diagram also equally represents the case of a moving 
source in a stationary medimfn The source, starting at C, has 


M 


g * g 
» : aFic 6 

moved to $, emitting waves as it went, which waves as emitted 
spreadeput as «ample spheres from the then®position of source as 
centre Wave-normal and iay now coincide $M 1s not a ray, 
but Snly the locus of successive disturbances A stationary 
telescope will look not t s, but, along Mc to the point where 
the source was whtn it emitted the wave M ,ea, moving telescope, 
if moggng at game iate as source, willlook at s Hence SM 15 


c 


the truga direction of the source Z/® say" ts on fact bent imes called the "apparent ray The angle smc is the 
e. warcraft enters the arferenilpmoving medi (a shane Kibenation angle* 

Fef e ° å e 4 P Fig? 6 shows normal reflection for the case of a moving source, 
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The mirror gf reflects light 1eceived from s; to% point Sa, Just ın 

time to catch the souicethere , as it travels sfeadily to the left. 
Parenthetically I may say that the time taken on the double 

journey? S,MS$,, is not quite the same as the double journey 


Michelson’s great expÉriment referred to below, 


For the rest of the lecture I am going to call the medium 
which conveys light, § ether " simply Every one knows that 
ether 1s thg light-conveying medium, howevei little else they 
know about the properties of that tremendously important 
material e 

We have arnved at this that a uniform ether stream all 
through space gauses no aberration, no error 1n fixing direction 
It blows the waves along, but it does not disturb the line of 
vision ° 

Stellar aberration exists, but ıt depends on motion of obser- 
ver, and on motion of observer only — Ethérial motion has n 
effect upon 1t, and when the observer is stationary with respeci 
to object, as he 1s when using a terrestrial telescope, there 1s no 
aberration at all 

Surveying operations are not rendered the least inaccurate by 
the existence of a universal etherial drift, and they therefore 
afford no means of detecting it 

But observe that everything depends on the etherial motion 
being umiform everywhere, inside as well as outside the teles- 
cope, and along the whole path of the ray If s.ationary any- 
where it must be stationary altogether There must be no 
boundagyebetween stationary and moving ether, no plane of 
slip, no quicker motion even in some regions than in others 
For (referring back to the remarks preceding Fig 4) if the ether 
1n receiver is stagnant while outside it 15 moving, a wave which 
has advanced and drifted as far as the telescope will cease to 
drift as soon as it gets inside, but will advance simply along 
the wave-normal , and ın general at the boundary of any such 
change of motion a ray will be bent, and an obsgrver looking 

e along the ray will see the,source not in its true position, not 
even in the appar@nt eposetion appropriate to his own motion, 
but lagging behind that position 

Such an aberratifh as this, a lag or negative aberration, has 
neversyet been observed , but if there is any slip between layers of 
ether, if the earth carries any ether with it, or if the ether being 
an motion at all ıs not equally in motion everywhere throughout 
every transparent substance, then such a lag or negative aber- 
ration must occur ım precise proportion to the amount of the 
carnage of ether by moving bodies, 

On the other hand, if the ether behaves as a perfectly friction- 
less inviscid fluid, or 1f for any other reason there 1s no rub 
between and moving matter, so that the earth carries no ether 
with it at all, then all rays will be straight, aberration will have 
its simple and well-known valueeand we shall be living na 
virtual ethei stream of 19 milef a second, by 1eason of the 
orbital motion of the earth 

It may be difficult to imagine that a great mass like the earth 
can rush at this tremendous pace through a medium without 
disturbing ıt It ıs not possible for an ordidary sphere in an 
ordinary flud At the surface of sych a sphere there is a viscous 
drag, and a spinning motion diffuses out thence through the fluid 
so that the energy of the moving body 1s gradually fisstpated 
The persistence of terrestrial and planetary motions shows that 
etherial viscosity, if existemt, 1s small, or at least tMat the 
amount of energy ghus got rid of 1s a very small fractioneof the 
whole But there 1s nothing to show that an appreciable layer 
of ether may not adhere to the earth®and travel with 1teeven 
though the force acting on it be but small Q 

This, then, 1s the question before us — bd 

Does the earth diag some ether with vt? o1 does tt slip thromgh 

“the ether wrth perfect freedom? (ever mind the emith's «tmo- 
sphere the part ıt plays ıs not 1mportant) k + 

In other words, is the ether wholly or partially stagifant! near 
the earth, or 1s 1t streaming past us with the opposite of the fil 
terrestrial velocity Sf nineteen miles a second? *Surely # we are 
living in an ether stream of this rapidity we ought to be qble to 
detect some evidence of its existence 

It is not so easy a thing to detect as you would magine We 
have seen that it ptodyces no deviation or error in¥dnection 
Neither does it cause any change of cplour oreDopBlemeffect , 


1 The word “stationary” is ambiguous ° I propose? to use “stagnan 


? 
as meaning stationary with respect to the earth, z ¢ as oppesed to s@tionar: 
in space 
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that 1s, no shift of lines in spectrum — No*steady wind can 
affect pitch, simply because 1t cannot blow wevgs to your ear 
more quickly than they are emitted It hures them along, 
but it lengthens them in the same proportion, and the 1esult ts 
that they airive at the proper frequency The precise effects of 


gnotion on pitch are summauized in the following table — 


Changes of Y equency due to Motion 
Source approaching shortens waves 
Receiver approaching alters relative velocity 
Medium flowing alters both wave-length and velocity in 
exactly compensatory manner 


What other phenomena may possibly result rom motion? 
Here ıs a list — 


Phenomena resulting from Motron 


(1) Change or apparent “change in direction, observed by 
telescope, and called aberration 

(2) Change or appaient change in frequency, observed by 
spectroscope, and called Dopple: effect 

(3) Change o: apparent change in time of journey, observed 
by lag of phase o" shift of interference fringes 

(4) Change or apparent change in intensity, observed by 
energy 1eceived by thermopile 


Motion of either source or receiver can alter frequency, motion 
of receiver can alter apparent direction, motion. of the medium 
can do neither , but surely èt can hurry a wave so as to make it 
arrive out of phase with another wave arriving by a different 
path, and thus produce o1 modify interference effects 

Or again it may carry the waves down stream more plentifully 
than up stream, and thus act ona pair of thermopiles, arranged 
fore and aft at equal distances fiom a source, with unequal 
intensity 

And again, perhaps the laws ov reflection and refraction in a 
moving medium are not the same as they are if it be at rest 
Then, moreover, there ts double refraction, colours of thin plates 
and thick platés, polarization angle, rotation of the plane of 
polarization , all sorts of optical phenomena 

It may be, perhaps, that 1n empty space the effect of an ether 
drift ıs difficult to detect, but will not the presence of dense 
matter make it easier? Consider No 3 of the phenomena 
tabulated above 

I expect that everyone here understands intetference, but I 
may Just briefly say that two simular sets of waves ‘‘ interfere ” 
whenever and wherever the crests of one set coincide with and 
obliterate the troughs of the othe: cet Light advances in any 
given direction when crests in that direction are able to remain 
crests, and troughs to remaan troughs But if we contrive to 
spht a beam of hght into two halves, to send them round by 
different paths, and make them meet again, there 1s no guarantee 
that crest will meet crey and trough trough, it may be just the 
other way in some places, and wherever that opposition of phase 
occurs there there will be local obliteration or ‘‘ interference ” 
Two reunited nalf-beams of light may thus produce local 
stripes of darkness, and these stripes ete cglled interference 
bands i: 

If I can I wil produce actual interference of light on the 
soften, but the experiment ıs a difficult one to mahe visilye at a 
distance, partly because the stripes or bands of darkness are 
usually very narrow I have not seen it attempted besoe 
[Very visible bands were formed on gcreen by three murrore 
one of them semi-transparent, arranged as m Fig 7 ] : 

Now a most interesgng and important, and I gunk now well- 
known, experiment of Fizeau proves quite simply anè definitely 
that if light be sent along a stream of water, travellingsuside 
the water as a transparent medium, it will go quicker with the 
current Shan against s You may say thaj ıs on tatu , a 
wifd helps sound along ofe way and Petaids it the opposite way 
Yes, but then sopd travels in air, and wind 15 a bodily transfee 
of air, hence, of curse, & Aves the sognd a tide , whergas light 
does not really travel 1n water, but alwas in ethe: Itgs by no 
means obvious whether a 81ream gf water aun hélp ow hinder it 
Experiment decides, however, dad answers uf the affiimative It 
helps it along withejust abeut half the Speed of the waigre not 
with the whold speed, which igecurious and mmpSMant, agd really 
means that thegnovigg wate? has no effect whatever on the ether 
of space, though* it Would take too long to make chow this 
c8mæ ab3Xut 
velocity of light emside moving gwater, and therefore *pre- 
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Suffice for prefent purposes the fact Niat ehee 
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sumably inside af tiansparent matter, 1s altered by motion of | above apparatus s turned so as to have differentgispects witk? 


that matter » 

Does not this fact afford an easy way of detecting a motion 
of the earth through the ether? Here on the table is water 
travelling along 19 miles a second 


Send a beam of hght |* ‘Try othe: phenomena then 


respect to the earfh’s motion , but no shift was seen . 
Interference methods all fail to djsplay any trace of relative 
motion between earth and ether 


Try refraction ‘The inde®of 


through it one way and it will be hurried, its velocity, insteade| refraction of glass 1s known to depend on the ratio of the Weed 
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Fic 7 —Plan of interference haleidoscope 


of being 140,000 miles a second, will be 140,009 miles Send a 
beam of hght the other way, and its velocity will be 139,991 , 
just as much Jess Bring these two beams togethgr , surely some 
of their wave lengths will interfere M Hoek, Astronomer at 
Utrecht, tried the experiment m this very form, here is a 
diagram of his apparatus (Fig 8) Babinet had tried another 














Fie 8 


form of the experiment previously Hoek expected to see inter- 
ference bands, from thetwo half-beams which had traversed the 
water, one gn the®direction of the earth’s motion and the other 
against 1t_ But no interference bands were seen The experi- 
ment gavè a negative result e 

An ®xperinfent, however, in which nothing 1s seen is never a 





Figg 9 


e . e 
very eagsfactory form of a negative axperimemt , it 1s, as Mascart 
calls it, g* doubIY negative,” and eye require sorge" guarantee that 
the condition was right for seeing Wnat*igght wally have been 
in some gUrP there Hence Mascart and arSip’s modificgtion 
eof the ffperigent i$ preferable (Fig 9) 
for fs a shift of already exgsting interferen&e bands, when the 
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of hght outside, fo the speed inside, the glass Ifthen the ether 
be streaming through glass, the velocity of light will be different 
mside it according? as it travels with thg stream or against it, 
and so the index of refraction will be different Arago was the 
first to try this expeiiment, by placing an achromatic prism in 
front of a telescope on a muial circle, awd observing the devia- 
tion 1t produced on stars 

Observe that it was an achromatic prism, tieating all wavs- 
lengths alike , he looked at the devzated image of a star, not at 
its disper sed image or spectrum, els@he might have detected the 
change-of-frequencygffect due to motion of source or receiver 
e actually seen by Dr Huggins I do not think he would 

ave seen 1t, because I do not suppose his arrangements were 

delicate enough for that very small effect , but there 1s no error 
iu the conception of his experiment, as Prof Mascait has 
inadvertently suggested there was 

Then Maxwell 1epeated the attempt in a much more powerful: 
manner, a method which could have detected a very minute 
effect indeed, and Mascart has also repeated it im a simple 
form All are absolutely negative ° 

Well, what about aberration? If one looks through a moving 
stratum, say a spinning glass disk, there ought to be a shift 
caused by the motion (see Fig 4) The experimen® gas not 
been tried, but I entertain no doubt about its result, though a 
high speed and considerable thickness of glass or other medium 
1S necessary to produce even a microscopic apparent displace- 
ment of objects seen through it 

But the speed of the earth isavailable, and the whole length 
of a telescope tube may be filled with water, suely that 1s 
enough to digplace rays of light appreciably 

Sir Geo Airy tried it at Greenwich on a star, with an appro- e 
priate zenith sector full of water Stirs “vere seen thiough the 
water-telescope precisely as though an air telescope A 
negative result again s 

Stellar observations, however, are unnecessarily difficult 
Fresnel had sgid that a terrestrial source of light would do just 
aswell He had also (being a man of exceeding genius) pre- 
dicted that nothing would happen Hoek has now tried 1t in 
a perfect manner and nothing did happen 

Since then Fiof Mascart with great pert nacity has attacked: 
the phenomena of thick plates, Newton's rings, double re- 
fraction, and the rotatory phenomenon of quartz, but he has 
found absolutely nothing attributable to a stream of &her past 
the earth 

The only positive result ewer supposed to be attained was in a 
very difficult polarization observation by Fizeau in 1859 AS 
this has not yet been repeated, it 1s safest at present to ignore it, 
though by no means to forget that 1t wants repeating 

Fizeau also suggested, but did not attempt, what seems an 
easier experiment, with fore and alt thermopiles and a source 
between them, to observe thg diift of a medium by its convec- 
tion of energy , but arguments based on the law of eachanges! 
tend to show, and do show as I think, that a probable alterauon 
of radiating power due to motion through a medium would just. 
compefisate the effect otherwise to be expected 

,Weenazy summarize most of these statemegs as follows — 


* Summary 
" real and apparent change of wave- 


, 


* length 


Source alone moving A. Fines not apparent error in. 
Hd duces Ne lag of phase or change of inten- 
E sity, except that appropriate to 
e è o altered wave-length 
+ . 


No change of frequency 
. No error in direction 
m along retene ? A real lag of phase, but undetectable 
moving*ogether, pro- without controleove: the medium 
e's P A change of fntensity conesponding 
5 7%; to different distance, but compen- 
* sated by change of radiating power 


s 
1 Lord Rayleigh (NATURE, March 25, 1£92) 
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` An apparent ch&ng of wave-length e The mirrors which reflect the light round dhd round between 


Receiver doie moving { An apparent errorein direction 

d No change of phase or of intensity, 
prodgces * except that appropriate to different 
e. " virtual vejocity of light . 


I @nay say, then, tht not a single optical phgnomenon is able 
to show the existence ofgan ether stream near the earth All 
optics goes on precisely as if the ether were stagnant with 
respect to the earth * 

Well thgn perhaps it zs stagnant. The experiments I have 
quoted do not prove that it ıs so They are equally consistent 
with its perfect freedors and with its absolute stagnation , though 
they are not consistent with any intermediate position Cer- 
tainly, 1f the eeher were stagnant, nothing could be simpler than 
their explanation 

The only phenomena then difficult to explain would be 
those depending on light coming from disgant regions through 
all the layers of moie or less dragged ether The theory of 
astronomical aberration would be seriously complicated, in 
its present form it would be upset But it is never wise 
to control facts by a theory 1t 1s better to invent some exper- 
ment that will give a different result in stagnant and ın free 
ether None of those experiments so far described are really 
discriminative They are, as I say, consistent with either 
hypothesis, though not very obviously so 

Mr Machelson, however, of the United States, has invented a 
plan that will discriminate , and, what 1s much more remarkable, 
he has carried it out 

Thatgtes an exceptionally difficult experiment you will realize 
when I say that the experiment will fail altogether unless one 
part 1n 400 millions can be clearly detected 

Mr Micheison reckons that by his latest arrangement he 
could see 1 1n 4000 millions 1f 1t existed (which 1s equivalent to 
detecting an error of qul; of an inch in a length of forty miles) , 
but he saw nothing Everything behaved precisely as if the 
ether was stagnant, as if the earth canriied wigh it all the 

aether in its immediate neighbourhood And that 1s his con- 
clusion If he car? repeatit and get a different result on the 
top ofa mountam, that conclusion may be considered established 
At present ıt must De regarded as tentative 

I have not time to go into the details of his experiment (it 15 
described in P227. Mag 1887), but 1 may say that gt depends on 
no doubtful properties of transparent substances, but on the 
straightforward fundamental principle underlying all such simple 
facts as that —It takes longer to row a certam distance and back 
up and down stream than it does to row the same distance in 
sull water, or that ıt takes longer to run up and down a hill 
than to run the same distance laid out flat, or that it costs 
more to tmy a certain number of oranges at three a penny and 
an equal number at two a penny than it does to buy the whole 
lot at five for twopence Po 

Hence, although there may be some way of getting round 
Mr Müchelson's experiment, there ıs no obvious way, and I 
conjecture that 1f the true conclusion be not that the ether near 
the earth 1s stagnant, the experiment will lead to some other 
important and unknown fact 


the disks are shown in Fig 10 Ifthey form ag gccurate square 
the last two images will coincide, but if the murrCrs are the least 
inclined to one another at any unaliquot part of 360° the 
last mage splits into two, as 1n the kaleidoscope 1s well known, 
and the interference bands may be regarded as resulting from 
those two sources The central waite band bisects normally the 
distance between them,®and their amount of separation de- 
termines the width of the bands There are many interesting 
optical details here, but I shall not go into them 

The thing to observe ıs whether the motion of the disks 1s 
able to replace a bright band by a dark one, or vece versá If 
1t does, 1t means that one of the half beams, viz that which 1s 
travelling in the same direction as the disks, uf helped on a 
trifle, equivalent to a shortening of journey by some quarter 
millionth of an inch or so in the wnole length of 30 feet, while 
the other half beam, viz, that travelling against the motion of 
the disks, 1s retarded, or its path virtually lengthened, by the 
same amount 

If this acceleration and retardation actually occurs, waves 
which did not interfere on meeting before the disks 
moved, will interfere now, for one will arrive at the common 
goal half a length behind the other 

Now a gradual change of bright space to dark, and wece 
ver så, shows itself, to an observer looking at the bands, as a 









































Fig ro —Plan of steel disks 8ne yard in diameter and optical frame , show- 
ing the light going round and round, three times eagh way, between the 
disks 


gradual change of position of the brighf stipes, or a shift of 
the bands A shift of the bands, and especially of the middle 
white band, which ıs much more stable than the others 1s what 
we fook for . © 

At first I saw plenty of shift In the fist experiment the 
bands sailed acréss the field as the disks got up speed until the 


. 

The balance of evidence at this stage seems to incline in the 
sense that the earth carries the neighbouring ether witlfit 

But now put the question another way Can matter carry 
neighbouring ether with it when it moves? Abandon thé'earth 
altogether , 1ts motign 1s very quick, but too ungontrollable, and 
it always gives negative results Take a me of matter that yot 
can deal with, and see 1f it pulls any ethér along * . 

That 1s the experiment I set myself tw perfort, and which, in 
the course of the last year, I have performed * 

I take a steel disk, or rather a couple of steel disks clamp@d 
together with a space betwedh I Mount it on a vertieal axisand. 
spin it like a teetotum as fast as ıt will stand without Hying td 
pieces Then I take a parallel beam of light, split it into two by 
a semi-transparent mirror (Michelson’s method), a pieee ofrlass 
silvered so thinly that ıt lets half the light through and feflects 
the other half, and I send the two halves of this split heam 
round and round 1n opposite directions 1p the space between the 
disks They may thus travel a distance of 2q or 30 8r 40 feet 
Ultimately they are Éllowed to meet and enter a telesdbps If 
they have gone quite identical distances they need? not Tn 
but usually the distances will differ by a hundred 4 housandth o 
inch or so, which 1s quite enough to bring about interference 
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were such that had the ether whirled at the full speed of the 
disks I should have seen a shift of three bands — ét looked very 
much as if the light wag helped along at half the spe of the 
moving matter, just as it 1s inside water . 

On stopping the disks the bands returned to their old position 
On startiftg thefn agau? in the opposite dinection,*the bafidy 


they went the same way as before T 

The shift was tigyefore Wholly spumous ,"it Was caused by 
the centrifugal force of the blast of aiethrown off fr@m the 
moving disks, The mirr8rs and frame hed to” be eprotected 
from this e Many other small Shanges ghad AP be made, and 
gradually the spuriotis ghi‘tsehgve been geduced and regueed, 
largely by the Shell an patiegee of my asystant, Mr Mavies, 
until now there y bargly & trace of them 
But the expergdént 1s not an easy oné Not onfy oes the 


At aert Pressure, but at high Speed» the churnigg of te : 
° . ° 
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ougRt to have shifted thé other way" too , but they did not, 
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crosswire had traversed a band and ashalf The condition? ie 


e. 
4 
. 
t 
. 
. 
ec 
- 
a 
* - 
. 


e * Zealand 


5 02 ? .e 9 


NATURE: 


. 
[SEPTEMBER 22, 1892° 





[] 
makés it quite Rot Moreover, the tremor of the whirling | diggers, and it igtonfy now to Be found in any numbér along the 


machine, m which some four or five horse-power 1s sometimes 
being expendétl7 is but too liable to communicate itself to {he op- 
tical part of the apparatus Of course elaborate precautions are 
taken against this Although the two paits, the mechanical 
and the optical, are so close together, their supports are enurely 
independent But they have to rest on the same earth, ard 
hénce communicated tremors are nof absent They are the 
cause of all the slight residual trouble 1 

The method of observation now consists in setting a wire 
of the micrometer accurately in the centre of the middle band, 
while another wire 1s usually set on the first band to the left 
Then the micrometer heads are read, and the setting repeated 
once or twicd to see how closely and dependably they can be 
set m the same position Then we begin to spin the disks, and 
when they are going at some high speed, measured by a siren 
note and ın other ways, the micrometer wires are reset and read 
reset several times and read each time Then the disks aie 
stopped and more readings are taken Then their motion is 
reversed, the wires set and read again , and finally the motion 
1s once more stopped and another set of 1eadings taken By 
this means the absolute shift of middle band and its relative 
interpretation in terms of wave-length are simultaneously ob- 
tamed , for the distance from the one wire to the other, which 
1s often two revolutions of a micrometer head, 1epresents a whole 
wave-length shift 

In the best experiments I do still often see something like. 
fiftieth of a band sh ít, but it 1s caused by residual spurious 
causes, for 1t repeats itself with sufficient accuracy m the same 
direction when the disks are spun the other way round 

Of real reversible shift, due to motion of the ether, I see 
nothing I do not believe the ether moves It does not move 
at a five-hundredth part of the speed of the steel disks I hope 
to go further, but my conclusion so far 15 that such things as 
circular-saws, flywheels, railway trains, and all ordinary masses 
of matter do not appreciably carry the ether with them Their 
motion does not seem to disturb it 1n the least 

The presumption is that the same is true for tee earth , but the 
earth is a big body, 1t 1s concervable that so great a mass may be 
able to act when a small mass would fail I would not hke to 
be too sure about the earth What I do feel already pretty sure 
of is that if moving matter disturbs ether m its neighbourhood 
at all, 1t does so by some minute action, comparable in amount 
perhaps to gravitation, and possibly by means of the same pro- 
perty as that to which gravitation is due—not. by anything that 
can fairly be likened to ethereal viscosity 





NATIVE NEW ZEALAND BIRDS 


FROM a scientific point of view it 1s of so much iffiportarce 

that native New Zealand birds should be protected that 
many naturalists will read with interest the following memoran- 
dum, which was drawn up by Lord Onslow, the late Governor 
of New Zealand, and presented to both Houses of the General 
Assembly by command of his Excellency — 


Itis admitte by ‘naturalists that New Zealand possesses in 
Some respects the most interesting avifauna in the world — It is 
a melarfcholy fact that, under the changed condition of gxis- 
tenc®this rémarkable avifauna is passing away Some of the 
species have already disappeared, whilst others are verging on 
extinction Take, for example, the wingless birds of New 
These dimfhutive representatives of the gigantic 

brevipennate birds which formerly inhabited. New Zealand 
are objects ofthe highest interest tothe*natural historian The 
kiwis, hke their colossal prototypes the moas, once existed in 
very considerable numbers 1n almost every part of the country 
Atthe yug of the first colonization of New Zaalandg fifty years 
ego, they were still abugdant in al] suitable localities the 
present day their last refuges may be,indicated on the map 
"without any giffculty The th Islanfi species (Apter yx 
ae as still compagafively plentifu? m € wooded heights of 
Pirongia and,in the* bosky groveg of the Upper Wanganui 
From alPother, leclities wRege formerly numerous ıt has prac- 
tically disappeared Whe South Island lawn (4226/38 australis) 
is fid® met wgith in only widelpsfattesed ocalities on the west 
coast.@ The smalé spotted or*@gey kiwi (Apter yx owent), of 
which pgrgaps thousapds could have beemohsdined a few years 
A: succungbed' to the gavages of the stoatsand wWeaseh 

the perseci®ion by wild dogs, and the necessities of tovi 
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lower wooded ranges of the Southern Alps 4piłyx Aaastt 1s 
one of our rarest species, and ofer yx maxima 1s strictly con- 
fined to the wooded parts of StewartIsland . 

The kakapo, or grouryl parrot (Strzsgops habrof£ifus), waich 
was formerly so abundant m the wooded country along the 
whole of the West Coast Sounds and on the western slope of 
the Southern Alps, is becoming afscarce bird According to 
Mr Richardson, who recently read an exhaustive paper on the 
subject before the Otago Institute, b&h the kiwi and the 
kakapo are now confined to very restricted distifets, within 
which, under the combined attacks of introduced wild dogs and 
cats, stoats, weasels, and ferrets, they afe fast diminishing 

The blue-wattled crow and South Island thrush, which were 
every-day camp-visitors when Sir James Hector explored the 
West Coast in 1863, are now vegy rarely seen , whilst in the 
North Island the native thrush and some of the smaller birds 
have disappeared al@ogether 
* Prominent writers on zoological science, such as Prof 
Newton, of Cambridge, Prof Flower, at the head of the British 
Museum, and Dr Sclater, the accomplished secretary of the 
Zoological Society of London, have over and over again urged 
the importance of some steps being taken for the conservation 
of New Zealand birds , and they have pointed out that it will 
be a lasting reproach to the present generation of colonists 1f 
no attempt 1s made to save some—if only a remnant<-of these 
expiring forms for the student of the future Thus, Prof 
Newton, in his address to the Biological Section of the British 
Association, at Manchester, 1n 1887, saith “I would ask you 
to bear ın mind that these indigenous species of New Zealand 
are, with scarcely an exception, peculiar to the country, and, 
from every scientific point of view, of the most instructive 
character They supply a link with the past that, once lost, 
can never be recovered — Itis therefore incumbent upon us to 
know all we can about them before they vanish, The 
forms we are allowing to be killed off, being almost without ex- 
ception anci€nt forms, are just those that will teach us more of 
the way in which lıfe has spread ovfr the globe than any otħer® 
recent forms , and for the sake of posterity, as well as to escape 
its reproach, we ought to learn all we cam about them before 
they go bence and are no more seen " z 

The chief cause of the destruction of native birds 1s no. doubt 
the mtroduct¥on of foreign animals, against which the indigenous 

species are unable to contend successfully ın the struggle for 
existence, especially under the changed conditions of life brought 
about by colonization Probably the chief factor in this work 
of destruction 1s the Norway 1at, whose introduction was of 
couise unintentional, but an inevitable incident of settlement 

The insectivorous and other birds introduced (whether wisely or 
not ıt 1s not necessaiy now to discuss) by our various acclimati 

zation societies have, as 1t were, driven out and replaced many 
of the native species Thes latter have succumbed to some 
general law of nature under which races of animals and plants 
yield to foreign invasion and rapidly disappear, the aboriginal 
races of man being no exception to this general rule Where 
the causes themselves are recondite, 1t 1s, of course, difficult to 
find the means of counteracting them , but it 1s an observed law 
of nature that expiring racesssurvive and linger longest ın insular 
areas Shat has been the experience of zoologists all over the 
world, the islands of Mauritius and Rodiiguez presenting a 
strikuag instance in point Here in New Zealand we have many 
similgr evidences The remarkable tuatara hzard (Sphenodon 
funclatum), supposed to be*a survival fom a very ancient 
fauna, and cqpstituting@ ger se, a distinct order of reptilia, which 
yeas ago becamg extinct, on the mainland (chiefly through the 
ravagessof introduced wild pigs), still exists ın very considerable 
ngmbers on the small islands lying off our coasts The mako- 
mako, or hell-bird (Anthorngs melastura), at one time the very 
eommomest of our birds, ajthough still plentiful in the South 
‘Island, has absolutely disappeared from every part of the North 
Island, but it still exists on the wooded islands of the Hauraki 
Culfapd Bay,of Plenty, and on the isla of Kapiti, in Cook 
Strait The same remarks apply with almost equal force to the 
woot robin (Miro albifrons) and the white head (Chitonyx 
albecapelig), two  spéies which have never inhabited 
the Sath Island at all The stiteh-bird — (Pogono: nis 
evhich forms a sort of cofinecting link with the 
na of Australia, was thirty years ago very plentiful in the 
oods surrounding Wellfngton, but it had long before dis- 
appef&ied fim the northern parts of the island It is now 
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extinct all Wer the mafhland; buit exists in®cogparative plenty 
on the little Barrier Island—presumably the ogly locality in the 
world where this species*1s now to be found. 

All thgse facts and considgrations point to the conclusion that 
if ap attempt 1s to be made to preserve these and other indi- 
genous specks, : mug} be by setting apart suitable islands for 
the pfrpose, and placing them under very sgrict protective 
regulations e 

Assuming it to be granted that it 15 the duty of the Govern 
ment to take the necessary measures, the next question 1s, what 
islands are the most suitable for the purpose? 

After making careful inquiries on the subject, and reading 
much that has been w@itten by the Chief Surveyor and other 
local authorities, I have como to the conclusion that the two 
best and most 1fadily available islands are the Little Barrier at 


. the north, and Resolution Island at the south 


I The Little Barrier —This island is still in the hands of the 
Maoris, but the Government 1s 1n negotiation for its purchase, 
and, as I understand there is only a small amount at issue 
between the parties, I would strongly urge its immediate 
acquisition for the purposes indicated Not only 1s the Little 
Barrier known to be the habitat of the stitch-bird, the white 
head, the bell-bird, and the native robin (all of which have 
practically disappeared from the mainland), but ithas a wooded 
surface admiraply adapted to the habits of such birds, it 1s 
easily accessible from Auckland, it would be difficult for any 
person to*land and shoot birds there without at once attracting 
the attention of the many ships which are constantly passing in 
and out of the Hauraki Gulf 

2 Resoftion Island —This has now been proclaimed a 
reserve for native fauna and flora 

(1) Resolution Island 1s just at a convenient distance from the 
mainland It is of considerable extent, with good harbours 
having deep water and safe anchorage 

(2) Several of the species that itis most desirable to preserve 
(such as kakapo and kiwi) are known to exist there already in 
considerable numbers . 

© (8) It is believed go be the final refuge of the great flightless 

rail (JVetorgis mantelh, oly three specimens of which have 
evér been obtained in, New Zealand, two of these being now in 
the National Museum, and the other m the Royal Museum at 
Dresden One of those in the British Museum (obtained by 
Mi Walter Mantell in 1849) was caught by a parey of sealer, 
at Duck Cove, on Resolution Island, and the other was captured 
by Maoris on Secretary Island, opposite to Dea's Cove, 
Thompson Sound The third was taken as recently as 1881 by 
a party of rabbit-hunters in the vicinity of Lake Te Anau 
There 1s every reason to believe that this rare and interesting 
species still survives on the island which has now been set apart 
as a permdfhent Government reserve 

Looking to the interests involved—the great loss to the 
scientific world implied ın the exg@rmmation of natural forms 
that do not exist elsewhere, and the importance, therefore, of 
saving them—it cannot be denied that a heavy responsibility 
rests on those who, while there ıs yet time and opportunity, may 
neglect to take the necessary steps for their presgrvation 

All that 1s wanted to rouse public interest 1n such a matter 1s 
actual knowledge of thè facts — I&ere 1, a strong sentiment 
always 1 the public mind against the final extirpatiog of any 
living species As a proof of this one has only to read of the 
strong public feeling that exists ın San Francisco in regard to 
the protection of the ‘‘sea lofts” frequenting the famous Seal 
Rocks lying off the shore, and of the universal regret with Which 
the Americans regard the almost comp[ete extirpation of the 
herds of bison, of which at the present day only a small remifant 
survives under Government protection &ithin c@rtain “ yseiva- 
tions” It finds further expression in the lament of all trye 
sportsmen and naturalists qn account of the disappearance, 
through wanton slaughter, of the lige game of Sofith Afifica 
Look, for example, at the quagga, Which 1s now on thegverge ofe 
extinction Forty years ago this fine animal might be counted 
by thousands on every valley and plain of the Capg Cofon 9 at 
the present day, besides three mounted specimens ın European 
museums, there are two living examples m the Zoological 
Gardens Take these away, and theespecies is blotted out 
completely è 7 . ae 

In urging Ministers toetake this subject under theig serious 
consideration I may remind them that om Deceifiber 16; 6, 
the Secretary of the Auckland Institufe wrote advising the puw 
chase of the Little Barrer Island as a Government preserve, 
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and that the Premier, Sir Robert Stout, approyed of this being 
done The purchase was, I believe, strongly advocated by 
Prof Thomas and by Mr A Reischek, the Austsian collector, 
both of whom had visited the island and inspected every part of 
it Ata recent meeting of the Otago Institute a resolution was 
passed authorizing the Council of that body to move the Govern- 
ment to proclaim Resoluttion Island for this purpose 

Resolution Island haviwg now been so proclaimed, I would 
suggest that steps should be immediately taken for ascertaining 
to what extent Resolution Island is already stocked with kiwi 
and kakapo , tha: a sufficient supply of these and other birds be 
at once obtained by purchase or otherwise from the mainland 
before it 1s too late, and turned loose both on this island and on 
the Little Barrier, and that Captain Fairchild @who takes a 
keen interest in this project) should be instructed to call at these 
islands from time to time during the periodical cruises of the 
Hinemoa, to ascertain if the birds are thiiving, and to report 
results, with such practical s&ggestions and 1ecommendations as 
he may be able to make for the furtherance of this plan of con- 
servation 

I would also, at the same time, suggest that Ministers should 
take into consideration the propriety of including some other 
native birds ın the I st of protected species As 1 have already 
mentioned, the bell-bird formerly so plentifil, has entirely dis- 
appeared from the North Island But at is sull. very plentiful 
all over the South Island, and is a common demzen of the 
gardens and shrubberies in all the principal towns This is the 
bird that so enchanted Captain Cook by its song when his ship 
lay at anchor in Queen Charfotte Sound more than a hundred 
years ago, and, having become historical, ıt would be a grievous 
pity for the bird to cte out altogether The general testimony 
goes to show that the protection extended to the tuis had the 
desned effect, this species being now more numerous everywhere 
than it was fifteen years ago Would it not be well to extend 
the same protection to its small congener the makomako, whose 
haunts and habits are almost precisely similar ? 

Then, again, there is a bird famous in Maori history and 
poetry—remarkgble for its singular beauty, and interesting to 
naturalists on account of its aberrant genetic characters—a 
species confined to a very limued portion of the North Island, 
from which, owing to the eagerness of natural-history collectors 
and the inevitable progress of settlement in its native woods, it 
1s fast disappearing 

I refer, of course, to the huta ( Heleralocha acuti ostris), a burd 
which is naturally confined within such narrow geographical 
boundaries that I may de.cribe its range as being limited to the 
Ruahine, Tararua, and Rimutaka Mountain-ranges, with their 
diveigent spurs and the 1 terven ng wooded valleys The white- 
tipped tail-feathers of this beautiful bird have been from time 
1immemoyal the chiefadornment of Maori chiefs as head-plumes , 
and an incident connected therewith, in ancient times, led to 
the adoption of the name by the grea ancestors of the Ngatihuia 
Tribe . 

As Ministers are aware, when selecting a Mapri name for my 
infant son, to commemorate his New Zealand birth, I was 
induced, for several considerations, to give this name the prefer- 
ence over all others submitted to me, arf I ghould. therefore 
accept it as a compliment to my family if Ministérs would 
exeicise the power they possess and throw over this bird the 
shiefl of Government protection ! ° « 

I ask this the more readily on the ground that I have been 
moved to do so *y the chiefs of the Ngatihuia Tribe At the 
public function at Otahı, on the 12th September last, when P, 
had the pleasure of presenting my son to the assembled tribes, 

a number of very complimentary speeches were enade by the 
leading chiefs, and one,of them, in referring to the vafe, said, 
“ There, yonder, 1s tne snow-clad Ruahine range, the home of 
ourefavounte bird We ask you, O Governor! to restrain the 
pakehas fm shdoting 1$ that when your boyegrows Yup he aifay, 
see t&ie beautiful bird whicl? bears his name ” 

The huia loves the d&ep shade of tne forest, and asats home * 
1s invaded by the sesler's @x@ it would,eif protected fromereck- 
less destruction, simply retire higher up tl wooded rantes, ull 
it finally took refuge in tffe permanent fomst :fserve, which 
embraces all the wooded mouftam tops w fhán its natual 
domain Under, vigilant prétegtion, thergfore, the huia ay omld 
have every chanceeof being pypgerved and peșpetüated — e 

Christchurch, @hrisgna$ Day, 1891 ONSLOW 
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A CENTURY OF SCIENTIFIC WORK 
ee 


VERYONE interested ın science 1s aware that the “ Seciété 
de Physique et d'Histoire Naturelle de Geneve" has won 
for itself an honoured place among the learned Societies of the 
‘Continent Work of the highest interest and importance hase 
baen done by many of its ordinary megnbers, and the list of its 
honorary members includes a very large number of the 1nvesti- 
gators who, in different parts of Europe, have contributed most 
effectually to scientific progress Some time ago this excellent 
Society celebrated the hundredth anniversary of its foundation, 
and an interesting supplementary volume has now been issued 
in memory of@the occasion To this volume Dr A H Wart- 
mann contributes a sketch of the Society’s history, and 1t may be 
worth while to note some of the facts he has recorded 
Nominally, the Society was founded ın 1790 — That is, several 
men of science in Geneva agreed ın ehat year to unite in forming 
at Asa matter of fact, however, the first official meeting was 
not held until 1791 The Society was callea at first the “ So- 
ciété des Naturalistes Genevois,” and there were eight members, 
who met in each other’s houses on the second and fourth 
Thursday of every month The President was M Gosse A 
secretary and a treasurer were appointed , the annual subscrip- 
tion was fixed at two crowns , and an effort was made to obtain 
copies of the scientific journals of the time It was felt that 
there ought to be more than eight members, so the honour of 
membership was offered to several men of science, by the ma* 
jority of whom it was accepted — Moreign men of science who 
` happened to be passing through Geneva were invited by the 
President to attend the meetings, and some of them were made 
honorary members In the course of the first year M, Jurme 
made a present of his herbarium to the Society, this was the 
origin of its collections One of the first objects of the Society 
was the creation of a botanic garden, and a site was chosen 
which has ever since been retamed M Micheli presented a 
hot-house , exotic plants and seeds were obtamed , and courses 
of instruction 1n botany were given under the Society’s auspices 
by MM Michel: and de Saussure f 
The most eminent representative of science in Geneva at this 
‘time was Charles Bonnet He was asked to become the patron 
oi Honorary President of the new Society He would have 
preferred the position of confrere, but ended by complying with 
the request He died in 1793, bequeathing to the Society 3 
crowns, which provided for the maintenance of a gardener and 
other necessary expenses in the botamic garden 
The activity of the young Society was shown 1n a series of 
labours in the physical and natural sciences—labours of which 
an account has been given by Vaucher, one of the founders 
The question of a diploma of reception was raised, apd, after 
much consideration, a seal was prepared This was abandoned 
an 1819 1n favou: of a seal engraved by Bovy 
In 1792 the Society changed its namg to ** Société Genevoise 
d'Histoire Naturelle" Shortly afterwards the name by which 
the Society 1s still kaown was adopted 
Under,an impulse due to M d'Albert Henri Gosse, two 
other scientific Spcieties were founded in Geneva One, created 
in 1803, Went back to the name of *' Société des Naturalistes ” 
In 1829 at was merged in the ** Société de Physique et d'Histoire 
e  Natugelle," x1 whose archives its papers are preserved Many 
of these, according to M Wartmann, are of some importance 
The other Society was the ‘Société Helvétique des Sciences 
, Naturelles,” founded imgt815 Of this Society, which has con- 
* " tinued to flourish, the * Société de Physique” may be regarded 
ee asthe Genevege section When it met qt Geneva, in 1866, the 
two Societies united in the ceremony at the unveiling of a 
monement to M Gosse x 
When the number of members increased, a fixed place.of 
me&igng*betame gecessary They met for sfme years at the 
ociéte des Arts, then (fifém 1826) s the Academic Musesm, 
eand afterwards (fiom 1872) in the hall ofe thee Société des Arts 
The tunes of nfeetfng were changetMfiom the second and fourth 
to the@irst and third Thursday of every m®nth , and in 1834 it 
was decided that as meeting,should®be held only on the first 
‘Tnursday of the Mont e e 
"hg President holds office for aeyear, € Vice-President 1s 
also agpointef Fyom 1858 to Re the®Presiqeht entered upon 
his duties in July, and in the follo Winge June was succeeded 
by the Pict-Presidente Now the Presidefit nd Vice-President 
w aung officg at tite beginning bf the year os -e . 99 
The Seciety consists of gctive memberseemeritus members? 
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and honorary mefbers The fórmer—limited in 1822 to forty, 
m 1863 to fifty, 19 1878 to sixty—reside in the cnton The, 
emeritus members are members who have ceased to take an 
active part in the Society’s work ‘The honorary merfbers— 
shmited in 1859 to seventy, ın 1878 to sixty—are qhosen frèm 
among men of science 1n Switzerland or &ny other part of the 
world There fire also ‘‘associés, libres,” who cannot be 
appointed before the age of twenty-five 

Although women do not habitually attend the meetings, 
there is nothing to prevent them from being connected with the 
d Mrs Somerville was an honorary member from 1834 
to 1873 

Very many communications submitted to the Society have 
marked important stages m the development of science At 
first some of the communications used to appear in foreign 
periodicals or in the B:2AotA2gue Bstannigue, which afterwards 
became the Bibliotheque Unwerselle In 1820 it was decided 
that a collection of Memoirs should be issued, and that the 
ask of selecting the papers should be intrusted to a Committee 
of Publication This Committee still exists, 1ts secretary being 
known as the corresponding secretary The first volume, con- 
sisting of two numbers, appeared in 1821 and 1822, and in 
1890 appeared the second part of the thirtieth volume The 
publication of the Memoirs, many of which are accompanied 
with plates, 1s very costly, but sometimes the writers bear the 
whole or a part of the expense A Bulletin, presgnting a 
12 ésumé of the proceedings, has been issued regularly since 1884, 
and an account has also been given since 1883 in the Archives 
des Scrences Physiques et Naturelles e. 

The funds of the Society are derived from subscriptions, 
gifts, and bequests At first the amount of the annual sub- 
scription varied ın accordance with the Society's needs, but in 
1860 ıt was fixed at twenty francs From 1829 to 1854 the 
Society was officially recognized by the State as the ‘Société 
Cantonale de Physique et d’Histoire Naturelle," and received an 
annual subsidy , but during the last thirty-eight years tbere has 
been no relation of this kind between the Society and the 
Government 
Administrative Council for the books and memoirs with which 
the Society entiches the public library of G@neva 

The various collections possessed by the Society have, been 
given partly tg the Museum of Natural History, partly to the 
Botanic ‘‘ Conservatoire” A prize of $00 francs is offered 
every five years for the best essay on a genus or family of plants 
The sum of 2400 francs which enables this prize to be offered 
was left to the Society for the purpose in 1841 by A P de 
Candolle Since 1886 the Society has reserved for itself, at a 
cost of 600 francs per annum, a place at the Zoological Labora- , 
tory of Villefranche, and the person who is to be allowed to 
take advantage of ıt ıs chosen ın accordance with a fixed set of 
rules e 

The Society now includes “fifty-four ordinary members, four 
emeritus members, fifty honorary members, and thirty-one 
associés libres Among the honorary members are many of 
the most eminent men of science ın Europe and America 





THE TRANSMISSION OF ACQUIRED 
CHARACTERS THROUGH HEREDITY 


THe bearing of insects upon ghis subject 1s very clearly 

érought o by Prof C,V Riley in g recently published 
paper on * Some Interrelations of Plants and Insects” read 
befoge the Brelogical Society of Washington After dealing 
with the facts cénnectedg with the insects associated with the 
1nterestiig plants of the genus Yucca and the pollimation of therr 
fld ers by the Yucca Moth, and touching briefly upon certain 
aspeéts of fag-caprification, he makes the following remarks — * 
è “Now, when it comes te the bearmg which the history of 
these littfe moths has upon some of the larger questions that are 
New Wonogrning naturalists (for imstance, the transmission of 
acquir&l charatters, or the origm, developfhent, and nature of 
the iptelligence displayed by the lower animals), broad fields of 
interesting. opinion and, conclusion open up before us—fields 
that cannot possibly be explored without trenching too much 
upon yorfr time will close, therefoye, €ith a few summary 
ofis ofe individual opinion, without attempting to 
orate the reasons in dejail, and with tne object of eliciting 
furthg discugsion, which 1s one of the objects of the paper My 


first conviction ıs that insect life and development give no 
d . 
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countenange to the Wetssman school, whigh denies the trans- 
mission of functionalty acquired characters, but that, on the 
contrary, they furnish the strongest refutation of the views urged 
by Weissman and his followers The httle moths of which I 
have beengspeaking, and indeed the reat majority of insects— 
allen fact, except tRetruly social species—pegform their humble 
parts in the economy of giature without teaching or example, 
for they are, for the most part, born orphans, and without 
relatives having expgrience to communicafe The progeny of 
each year,begins its independent cycle anew Yet every ındi- 
vidual performs more or less perfectly its allotted part, as did its 
ancestors for generatwn after generation The correct view of 
the matter, and one which completely refutes the more common 
idea of the fixity of instinct, 1s that a certain number of indi- 
viduals are, 1n point of fact, constantly departing from the lines 
of action and variation mot useful to the species, and that these 
are the individuals which fail to perpetuate therr kind and be- 
come eliminated through the general law of natural selection e 

‘° Whether these actions be purely unconscious and automatic 
or more or less intelligent and conscious, does not alter the fact 
that they are necessarily inherited The habits and qualities 
that have been acquired by the individuals of each generation 
could have become fixed in no other way than through 
heredity Many of these acts, which older naturalists explained 
by that evasive word ''instinctive," may be the mere uncon- 
scious outcome of organization, comparab'e to vegetative growth, 
but insects exhibit all degrees of intelligence 1n their habits and 
actions, and they perform acts which, however voluntary and, 
as I bgleve, conscious in many cases, as in that of our Yucca 
Moth, could not be performed were the tendency not inherited 
Every larve which spins or constructs a hibernaculum, or a 
cocoon in which to undergo its transformations, exemplifies the 
potent power of heredity in transmitting acquired pecularities 
A hundred species of parasitic larve, e g, of the family Bra- 
conidz, which in themselves are almost or quite indistinguish- 
able from one another structurally, will neverthel@ss construct a 
hyndred distinctive cocoans—differing in form, m texture, in 
colour and in marfing—e&ch characteristic of its own species, 
and in many instances showing remarkable architectural pecu- 
hantes These arf purely mechanical structures, and can have 
little or nothing to do with the mere organization or form or 
structure of the larva, but they illustrate in the mpst convincing 
manner the fact that the tendency to construct, and the power 
to construct, the cocoon after some definite plan, must be fixed 
by heredity, since there 1s no other way of accounting for it 
This fact alone, which no one seems to have thought of in the 
discussion, should be sufficient to confound the advocates of the 
non-transmissibility of acquired characteristics 

“ Thug to my view, modification has gone on in the past, as 
1t 15 going on at the present time, primarily through heredity 
in the insect word I recogny@ the physical influence of 
environment, I recognize the effect of the interrelation of 
organisms , I recognize, even to a degree that few others do, 
the psychic influence, especially 1n higher organisms—the power 
of mind, will, effort, or the action ofthe indivjdual as contra- 
distinguished from the action of the environment, I recognize 
the influence of naturabselection, properly limited , but above 
all as making effective and as fing and accumulgting the 
various modifications due to these or whatever other influences, 
I recognize the power of heredity, without which only the first 
of the influences mentioned can be permanently operative d. 
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FORTHCOMING SCIENTIFIC@BOOKS. * 


A™ONG Messrs MACMILLAN AND Co'sannouncemenfs arethe 
following books —‘‘Evolutionand Man's Placein Natur®” 
by Prof H Calderwood , ‘A Primer of Practical Hoeticultuee," 
bv] Wright, “ A Text-book of Tropical Agriculture,” by H Ag 
Nicholls MD,FLS,CMZS, with illustrations, “The 
Food of Plants,” by A P Laurie, '' Metal Coloaringé and 
Bronzing.” by Arth H Hiorns , ‘ Differential Calcufus for 
Schools," by Joseph Edwards , ** The Beauties of Nature sand 
the Wonders of the World we live in,” by the Right Hon Sir 
Joha Lubbock, Bart, MP, FR 3 , With illustrations , 
“Finger Prints,” by*Frapcis Galton, F RS, with nim zrous 
illustrations , ** Hereditary Genius an Mou énto pem. d 
and Consequences," by Francis Galtqn, F R Sẹ new editio 
** Materials for the Study of Variation in Animajs," Pat I, 


discontinuous variation, by William Bateson, illustrated , * On 
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Colour Blindness," by Thomas H Bickerton, illustrated 
(NATURE series), Hygiene its Principles afdbolied to Public 
Health, adapted to the requirements of the Elementary and 
Advanced Stages of the Science and Art Department, &c ,” by 
Edward F Willoughby, M B , new and enlarged edition, ‘A 
Uniform Edition of Prof Huxley’s Essays, Uniform with the 
works of Emerson, Jolm Morley, &c, in 6 vols, compr&ing 
Lay Sermons, Addresses and Reviews, Critiques and Addresses, 
Science and Culture, American Addresses, Man’s Place in 
Nature,” &c , “Atlas of Classical Antiquities,” by Th 
Schreiber, edited for English use by Prof W C F Anderson , 
** Researches on the Propagation of Electrical Force,” by Prof 
Henrich Hertz, authorized translation by Prof? D E Jones, 
B Sc, illustrated, * A Text-book of Pathology Systematic 
and Practical," by Prof D J Hamilton , ** Electrical Papers,” 
by Oliver Heaviside , ** Pioneers of Science," by Prof Oliver 
Lodge, with portraits anf other illustrations , ** The Diseases 
of Modern Life," by B W Richardson, M D , new and cheaper 
edition, '''The Theory and Practice of Absolute Measure- 
ments in Electricity and Magnetism,” by Prof A Gray, Vol II, 
and ‘A Theory of Wages and its Application to the Eight 
Hours Question and the Labour Problems," by Herbert M 
"Thompson 

Mr Murray announces —‘ Explosives and Their Powers,” 
translated and condensed from the French of M Berthelot, 
by.C Napier Hake and William NacNab, with an introduc- 


“tion by Lt -Colonel J P Cundill, RA, H M Inspector of 


Explosives, with illustratiofs , '‘ Charles Darwin,” a Biography, 
founded on the “ Life and Letters of Charles Darwin," by his 
son, Francis Darwin, F R S , with portrait and illustrations , 
“The Collected Works of Werner Von Siemens,” translated 
by E F Bamber, vol u ** Applied Science,” with illustrations , 
“ Notes by a Naturalist on H MS Challenger,” a record of 
observations made during the voyage of HMS Challenger 
round the world in the years 1872-76, under the command of 
Captain Sir G S Nares, R N ,K.CB,F RS, and Captam F 
T Thomsong RN, by H N Moseley, FRS,a new and 
cheaper edition, with portrait and numerous woodcuts , *' Re- 
cords of a Naturalist on the Amazons during Eleven Years” 
Adventure and Travel,” by Henry Walter Bates, 2 new edition 
of the unabiidged work, with a memoir of the author by Ed- 
ward Clodd, with portrait, ilustrations, and map, ** The Eng- 
lsh Flower Garden Design, Views, and Plants,” by W 
Robinson, third edition, entirely revised, with many fine addı- 
tional engravings, ** A Manual of Naval Architecture,” for the 
use of officers ot the Navy, the Mercantile Manne, ship- 
owners, ship-builders, and yachtsmen, by W H White, CB, 
FRS, third edition, thoroughly revised and 1n great part re- 
writtene with 150 illustration , ** Outlines of Ancient Egyptian 
History,” based on the work of Auguste Mariette, translated 
and edited, with. notes, by Mary Brodrick, a new and revised 
edition , ** The Metalluegy of Iron and Steel," by the late John 
Peacy MD, FRS, a new and revised edition, with the 
author's latest corrections, and brought down to the present 
time, by H Bauerman, F G S , with illustrations , ‘Studies im 
Modern Geology,” by Dr R. D Robétts, & The Physiology 
of the Senses,” by Professor McKendrick and Dr Snodgrass, 
with illustrations , ‘Outlines of Modern Botany,"eby Prof 
Pafhck Geddes, ‘Logic, Inductive and Deductife," byeProf 
Minto, “ Psychology A Historical Sketch," by Prof Seth; 
** An Introduetfon to Physical Science," by John Cox, ang 
“ The History of Astronomy,” by Arthur Berry 

Among the books : active preparation at the CLARENDON 
PRESS may be mentioned —‘‘ The Logic of Hel," translated 
by W Wallace, new,edition, ‘‘Mathematical Papers of the 
late Henry J S Smith, Savilian Professor of Geometry fi the 
University of Oxford,” with portrait and memoir, 2 vgls, quago ; 
** Researdhes in Stellar Parallax by the Aid*of Photography $ 
(Asfronomical Obseivatior$ made at the University Observatory, 
Oxford, fasc iv )*by C Putchard, DD, F 
mentary volume to @jiof *CTerk Maxwells “ Tfeatise of Elec- 
tricity and Magnetism,” v J J Thonton, ‘$A Maĝual of 
Crystallography,” by M "H Ne Story-Migskelyne*, ‘‘ Ele- 
mentary Mechanics,” by A L S@iby, ‘Analytical Geometry,” 
by W J Johnston® “SA ‘Preatise on the Kinggc Ther? of 
Gases, by H W Watson, Det, new ediien, '* Hydrétatics 
and Elementary &lydpktetics, by G M. Minchin ,, ‘CA Text- 
book,of Pure Geometry,” by J, W Rtssel] , “ Cataiguaugt 
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by F A Dixey, DM . 
The CAMBRIDGE UNIVERSITY PRESS promises —*' The Col- 
lected Mathematical Papers of Prof Arthur Cayley, Sc D, 
FRS,"volv, “A History of the Theory of Elasticity andof the 
Styength of Materials," by the lateI Todhunter,ScD,FRS, 
edited and completed by Prof Karl Pearson, vol n, Saint 
Venant to Lord Kelvin (Sir William Thomson), “A Treatise 
on Analytical Statics,” by E J Routh,ScD,FRS,volu, 
* A Treatise on the Theory of Functions of a Complex Vau- 
able,” by A R Forsyth, SeD,F RS , “The Jurassic Rocks 
of Cambridge," bemg the Sedgwick prize essay for the year 
1886, by the late T Roberts, M A , “Fossil Plants as Tests 
of Climate,” being the Sedgwick prize essay for 1892, by A C 
Seward, MA , “An Elementary Treatise on Plane Trigo- 
nometry,” by E W Hobson, SgD, and C M Jessop, 
** Euchd's Elements of Geometry, Books v and vi,” by H M 
Taylor, ‘Mechanics and Hydsostatics for Beginners” (this 
book will include those portions of these subjects which are re- 
quired for the Matriculation Examination of the Univeisity of 
London, by S L Loney), and ‘‘ Solutions to the Exercises in 
buclid, Books1-1v ," ty Wo W = Taylor 
Messrs WHITTAKLR AND Co announce —Prof Oliver Lodge’s 
“Treatise on Lightning Conductors and Lightning Guards ,” 
** A Comprehensive Work on the Dynamo,” by C C Hawkins 
and F Wallis, ** Coal Pits and Pitmen," oy R Nelson Boyd, 
M Inst CE , '*Pattern-Making for Students in Technical 
Schools and Apprentices,” by a Foreman Pattern Maker, 
“Fitting for Engineer Students and others," by the same 
author , ** Electrical Experiments,” by G E Bonney, ‘* Prac- 
tical Electrit Light Fitting,” by F C Allsop, ‘' Electiic-Light- 
ing and Power-Distiibution," byW Perren Maycock, MIE E , 
“t How to Manage a Dynamo,’ by S R Eottone , “ The Manu- 
facture of Soap," by W Lawrence Gadd, FIC,FCS, 
* Ship's Carpentry," by M and A Mowat, “Hammered 
Metal Work,” by. C G Leland, author of *'* Wood- 
Carving ” and '"'Leather-Work " In the Lib®ary of Popular 
Science—“‘ Electricity and Magnetim," by S R Bottone, 
“ Chemistry,” by T Bolas, FIC, FCS , ''Geology," by 
A J Jukes Browne, F GS ,and other Volumes An Import- 
ant Work for Medical Students—'* Dissections Illustrated," 
a Giaphic Handbook for Students of Haman Anatomy, by C 
Gordon Brodie, F R C S , with Plates, carefully drawn and put 
on the stone by Percy Highley, from dissections of the human 
body made by the Senior Demonstrator of Anatomy at the Mid- 
dlesex Hospital Medical School, the first part of which, with 17 
coloured plates of the upper limb, two thirds natural size, will 
be issued immediately E 
In Mr STANFORD'S list attention is drawn to. —A tfanslation 
into English by Dı Hatch of Dr Theodo: Posewitz's work on 
*'Borneo its Geology and Minera] Resources ? (the trans- 
lator has added a number of references and notes, and fou new : 
maps accompany the translation), a new book by Mr Edward ! 
North Buxton, bemg an account of his adventures in pursuit of + 
large game in variows parts of the world (it will be entitled i 
“ Short Stalks” or Huntirg Camps, North, East, South, and 
eWest,” and wil be accompanied by a number of original 
illugtrationg) , the paper on ‘The Fayüm and Lake Magus," | 
which Major R Hanbury Brown communicated to the recent 
Qnental Congiess, with photographs by the author, diagrams, 
@and a new map, ‘§Castorologia or the Traditions of a | 





work will bg a handsome octavo, wih a number of maps and 
ilustramons), ‘The Partition of Atrica,” by Mr J Scott 
Kegtie, Secretary to the Royal Geographical Society (it will 
be brought well up to date, and supplied with an excellent 
sbparftuf of maps), and new Editions ef thegfollowing 
* Tanganyika Elever® Yeais in €entral Africa,” by Cgptain 
e Hore, the late Sir Andrew Ramsay’se‘‘ Physical Geology and 
Geografhy of Great Britain," aegsed by Mi W  ‘opley, 
F GeS , Prof James Geikie's ‘Great ce Age,” thoroughly 
revisedg ang the [ate Sir Charles Zsnderson's '! Lincoln Guide,” 
revised by the Rev A R ddison, Librarian and Succentor 
ob Igncoln Cathedra? : A s 
Méssrs IPALLI RE, TINDAR AND €0X hawe in the press — 
tA Manual of Practical Medica Eleciricity, "by Dawson Turner, 
MDeg FRCP d, MRCP L&nde,” “The Practical 
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aud Children,” by Geo II Napheys, 'M D, ninth edition, 
revised and enlarged by Drs Allen Smith and Aubrey Davis, 
vol 1, Medical, ''Disgases of the Throat and Nose," a 
Practical Guide to Diagnosis and Treatmgnt, with @20 ty fal 
illustrations 1n chromo lithography and numerous wood enfrav- 
ings, by Lennox Browne, F RCS Hedin, fourth edition 

Messrs WITLIAMS AND NORGATE will publish —** Against 
Dogma and Free Will,’ by H Croft Hiller, 1n which the author 
wishes to prove from the discoveries of Weismann theirepossibility 
of Fiee Will, the certainty of Science, and the uselessness of 
Metaphysics, and in two volumes ''Whe Supernatural ils 
Ongin ,Natme, and Evolution,” by John IH King, in which the 
author treats first of the origin and natuie of Supetnal Concepts, 
and then of the evolution of the Supernatuial In various nations 
and its modern presentations 

MESSRS GURNEY @ND JACKSON have ready for immediate puh 
(cation —‘‘ Odorographia,” a Natuial History of Raw Mateirals 
and Drugs used in the Perfume Industry, by I Ch Sawer, FL S , 
“ The Birds of Lancashne," by F S Mitchell, second edition, 
revised and annotated by Howard Saunders, F LS, ete, with 
additions by R J Howard, and other local authorities , a fourth 
edition of ** Destructive Distillation,” by Dr Mills, F R S , and 
a book on ** Wild Spain,” by Abel Chapman and Walter J 
Buck, treating of the: beasts and birds of the Peninsula, deer, 
ibex, chamois, wild boar, and lynx, and bustards, fl#mingoes, 
eagles, vultures, game, and wild fowl, with more than 150 
illustrations 

Messrs SAMPSON Low AND Co, LIMITED, haveif land. — 
“The Student's Chemistry," by R L Taylor, FIC, FCS, 
fully illustrated , and ‘‘ The Glacial Nightmare,” by Sir Henry 
H Howorth, M P , 2 vols 

Messrs CASSELL AND Co, LiMIrED, announce *' The Dawn 
of Astronomy, by J Norman Lockyer, F RS , “Beetles, 
Buttes flies, Moths, and othe: Insects," a brief introduction to then 
collection ari preservation, by A W Kappel, FLS, FES, 
and W Igmont Kirby, with 12 @oloued plates, ‘‘ Cassell’se 
Storehouse of General Information,” Vol III, fully illustrated 
with high class wood engravings, and wit) maps and coloured 
plates, * The Year-Book of Science” (second year of issue), 
edited by Prof Bonney, F RS, and containmg contributions 
by leading sctentific writers , Populai editions of Figuier's works 
revised by eminent British authorities, * The. Insect World,” 
“ Reptiles and Birds " (new volumes}, and ‘‘ The Year-Book of 
Treatment for 1893,” a critical review for practitioners of medi- 
cine and surgery 

Messrs CHAS GRIFFIN AND Co, LIMITED, will issue ** Dis- 
eases of the Heart (Diagnosis of),” by A Ernest Sansom, M D, 
FRCP, with 13 plates and illustrations 1n the teft, “Rup 
tures, a Treatise on,” by J F C Macready, FRCS, with 
numerous plates engrave@eon the stone after photographs, 
**Climcal Diagnosis. the Chemical, Microscopical, and Bacterio- 
logical Evidence of Disease," by Prof von Jaksch, of Prague, 
translated from the third German edition by Jas Cagney, M D, 
with additional illustrations, many in colours, second edition , 
‘The Diseases of Children Medical and Surgical,” by H 
Bryan Donkin, MB, FRCP, and Bilton Pollard, MD, 
FRCS , ‘“Gynzcology,” a practical treatise og, by J 
Halliday Croom, M D, with the collaboration of MM. Milne 
Murmy, M B , and Johnson Symington, M D , ‘‘ Midwifery,” 
a pigctical treatise on, by John Phillips, M D , “A Manual of 
Obstetrics,” fof the use of students, nurses, and midwives, by 
Arch ped MD a“ Foiensic Medicine and Tox cology ” (a 
text book of), by J DixonMann, MD, FRCP, “A 
Medicgl HandWook for fhe Use of Students,” by R S Aitchison 
MB, FRCP Edin , ‘Inorganic Chemistry " (a Text-Book 
of) by Dr. Dupré, FRS, ang Dr Wilson Hake, second 
edition revised , ** Mind in Matter," by the Rev James Tait, 
third edition, revised and enlarged, with special reference to 
at Darwinism , “ Biology” (a Text-Book of), by Prof J R 
Ainsyorth Tavis, new edition, revised eand enlarged, ir two 
parts (1) Vegetable Morphology and Physiology, (2) Animal 
Mérphology and Physiology, with additional illustrations , 
“Coal Mining” (a Text-Book of) by H W Hughes, FG S, 
with fipntispiece and 490 illuftations, yduced from working 
diavgngs, «Ore and Stone Mining,” by Prof C Le Neve 
er, D Sc, with* numerous illustrations, ‘“‘Dyeing” (a 
manual of), fot the use*of practical dyers, manufacturers, and 
students, ly Dr Knecht, Chi Rawson, and Dr R Locwenthal, 
with pumer@us illustrations and specimens of dyed fabrics, 
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© Oils, Fabs, Waxes, and Allied Materials, anf the Manufacture 
„therefrom of Candles, Soaps, and other PPoducts,” by C R 
Alder Wright, D Sc, FRS, with numerous illustrations , 
t Painters’ Colours, Oils, &ud Varnishes” (a practical Manual), 
byeGeo Ha Hurst, with illustrationse, ** Applied Mechanics "* 
(an &lementary Mantal of), for first year students, by Prof A 
Jameson, FRSE, with very numeros illustrations , 
and ''Griffin's Electrical Price-Book,” for the use of electrical 
civil, marine, and borough engineers, local authorities, architects, 
railway contractors, &c , edited by H J Dowsing 

MESSRS? SWAN SONNENSCHEIN AND Co’s list contains — 
t‘ Text Book of Embryglogy Man and Mammals,” by Dr Oscar 
Hertwig, translated and edited from the third German edition 
by Dr E L Mark, fully illustrated , ** Text-Book of Embryo- 
logy Invertebrates,” by Drs Korschelt and Heider, translated 
and edited by Dr E L Mark and Dr W M Woodworth, 
fully illustrated, '' Text-Book of Comparative Geology,” 
adapted from the work of Dr Kayser, by Philip Lake, fully 
illustrated , ** Text Book of Paleontology for Zoological Stud- 
ents,” by Theodore T Gioom, fully illustrated , ** Text-Book 
of Petrology,” by F H Hatch, D Se, a revised and enlarged 
edition of ** An Introduction to the Study of Petrology,” with 
86 illustrations , ‘‘ Handbook of Systematic Botany,” by Dr E 
Warming, translated and edited by M C Potte, fully illus- 
trated , ‘* Practical Bacteriology,” by Dr Mugula, translated 
and edited by H J Campbell, M D , ‘The Geographical 
Distribution of Disease in England and Wales,” by Alfied 
Haviland, M D , with several coloured maps, ‘‘A Treatise on 
Pubhc Fjygrene and its applications in different European 
Countries,” by Dr Albert Palmberg, translated, and the English 
portion edited and revised, by Arthur Newsholme, M D, fully 
illustrated, ‘‘The Photographer's Pocket-Book," by Dr E 
Vogel, translated by E C Conrad, illustrated ** The. Recru- 
descence of Leprosy and the Report of the Leprosy Com- 
mission," by Wiliam Tebb, * Roanng in Horses its 
Pathology and Treatment," by P Cadiot, translated by 
Thomas | Watt Dolla, MRCVS ‘Introductory Science 

*'Téxt-Books" addgions—éntroductions to the Study of ‘‘ Zoo- 

logy,” by B Lindsay, illustrated , **' The Amphioxus,” by Dr 
B Hatschek and J@mes Tuckey, illustrated , ‘‘Geology,” by 
Edward B Aveling, D Sc (Lond ), illustrated, ** Physiological 
Psychology,” by Dr Th Ziehen, adapted by Dg Otto Beyer 
and C C Vanlhiew, with 21 illustrations , ** Biology," by H J 
Campbell, M D ‘Young Collector Series" — additions— 
t Flowering Plants," by James Britten, F L S , ‘ Grasses,” by 
W Hutchinson, ‘‘ Fishes” by the Rev H C Macpherson , 
and * Mammalia," by the Rev H C Macpherson 

THE SOCIETY FOR PROMOTING CHRISTIAN KNOWLEDGE has 
nearly reagy for publication —‘‘Star Atlas," gives all the stars 
from I to 6 5 magnitude between the North Pole and 34° south 
declination and all nebulae and star glusters which are visible in 
telescopes of moderate powers, trafslated and adapted from the 
German of Di Klein, by the Rev E McClure, M A, new 
edition brought up to date, with eighteen charts and eighty 
pages illustrative letterpress — *' Vegetable Wasps and Plant 
Worms," by M C Cooke, LL D , illustrated * ** Our Secret 
Friends and Foes,” by Brof Frankland, F R S 

Messrs Lo.GMANS AND Co “are preparing for publica- 
tion —'*The Ruined Cities of Mashonaland being a Record of 
Excavations and Explorations, 1891-92," by J Theoaore Bent, 
F RGS, with numerous illustrations of Mashonaland, afid of 
the author's interesting discoverjes of the rergains of a epre- 
historic people at thë Zimbabwe ruins An English translatior? 
of Wullner’s ** Lehrbuch der Electricita§” in 2 vo% , translated 
and edited by G W de Tunzelmang, B Sca with. 310 illus- 
trations The English editor has added much new matr, and 
by some changes of arrangement and mode of presenting tl 
subject has endeavoured to make 1wa truthful representatiog of 
the present state of electrical scteace 
Experiments,” by G S Newth 

Messrs LAWRENCE AND BULLEN will publish —‘@Mateicue 
lation Chemistry," b? Temple Orme . e 

Messrs J AND A CHURCHILL promise “‘ Physiology” (Stu- 
dent’s Guide Series), by E H Starhag, M D Lond, with 100 
illustrations , “fA Guide to the,Science br Photo micregraphy,”’ 
by Edward C Bousfild, second edition, with*34 wood@uts and 
frontisp.ece , * Chemical Technology ND Chemist 
application to Arts and Manufacturgs,” with yhich 1s 
porated ‘Richardson and Watts’ Chemical Technology,” 
edited by Charles Edward Groves, F R S , and William Thorp, 
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BSc vol u Lightng—Sections Stearine, by Mr John 
McArthur, Candles, by Mr Field, Oils, Oi Fields, Lamps, 
by Beverton Redwood, Gas, by Chas Hunt, Electric Light- 
ing, by Prof Garnett, ''Commercial Organic Analysis,” by 
Alfred H Allen, FIC, FCS A treatise on the properties, 
eproximate analytical examination, and modes of assaying the 
various organic chemicajs and products employed in the ares, 
manufactures, medicine, &c, with concise methods for the 
detection and dete:mination of their impurities, adulterations, 
and products of decomposition Vol m, Part 2, Organic 
bases, cyanogen compounds, albumino:ds, &c ‘' Wilson's 
Anatomy,” edited by Prof Henry E Clark, eleventh edition, 
with 26 coloured plates, and 492 woodcuts, ‘‘ bforiis’s Ana- 
tomy,” a treatise py various authors J B Sutton, H Morris, 
J N Davies Colley, W J Walsham, H St John Brooks, 
R M Gunn, A Hensman, F Treves, W Anderson, and 
W H A Jacobson, with more than 500 illustrations, many 
being coloured , ‘f Ambulance Lectures," to which ıs added a 
Nursing Lecture, in accordance with the regulations of the St 
John Ambulance Association, by John M H Martm, MD, 
third edition, with 60 engravings, 142 pp , and an English 
edition of Tommasi-Crudeli's well known work on the Climate 
of Rome 

Mr LEwis's announcements are —‘‘ Various Forms of Hys- 
terical or Functional Paralysis,” by H C Charlton Bastian, 
MD, FRS , ' Diseases of the Skin Their Description, 
Pathology, Diagnosis and Treatment,” by H Radcliffe Crocker, 
MD, FRCP, second eslition, with numerous illustrations , 
** A Text-book of Ophthalmology,” by Dr Ernest Fuchs, trans- 
lated from the German by A Duane, M D , n one large octavo 
volume, with 178 illustiations, *' Public Health Laboratory 
Work,” by H R Kenwood, M B, with illustrations, ** Hy- 
giene and Public Health,” by Lucus C Parkes, MD, 
third edition, with numerous illustrations, '* A Handbook ofthe 
Diseases of the Eye and their Treatment,” by Henry R 
Swanzy, MB, FRCS1, fourth edition, illustrated with wood 
engravings, colour tests, etc . ‘‘ A Pharmacopoeta for Diseases 
of the Skin,” edited by James Startin, third edition , and ‘‘ The 
Sanitary Inspectors Handbook and Text-book for Students 
preparing for the Examinations of the Sanitary Institute, Lon- 
don," by Albert Taylor, with illustrations 

Messrs G PHILIP AND Sow have in the press —“‘ British 
New Guinea,” a compendium of all the most recent information 
respecting our Papuan Possession, by J P Thomson, with 
valuable scientific appendix dealing with the Geology, Fauna, 
Flora, &c, illustrated with numerous engravings and photo- 
graphs, and a coloured map, ‘‘ Christopher Columbus," by 
ClementsR Markham, C B , forming vol vit ofthe World's Great 
Explorerg and Explorations, with 25 illustrations and numerous 
coloured maps, ‘The Development of Africa,” a Study in 
Applied Geography, by Arthar Silva White, illustrated with a 
set of 14 coloured maps, specially designed by E G Ravenstein, 
FRGS, second edition, revised to April 1892, “Atlas of 
Astronomy " a Series of Seventy-two beautifully executed 
Plates, with Explanatory Notes, by Sir Robert Stawgll Ball, 
ERS , “ Astronomy for Every-Day Re@ers,’g and a Popular 
Manual of Elementary Astronomy, by B J Hopkins, with 
numerous illustrations . e 
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SOCIETIES AND ACADEMIES = 
Paris 7 


Academy of Scienges, Sept 12 —M Duchartre in the 
chair —On the heat of combustion of glycolic acid? by M 
Berthelot —Note on several new facts relating to the physiology 
of epilepsy, by M Brown-Sequard If by epilepsy is understoo: 
a aoup oforeex convulsve movements, it 1s 1gvariaHty fnducftd 
1n guenea-pigs by cutting ont of thesciaficnerves If, however, 


the section has beea male in the lower part of the thigh, the © 


convulsive manifestations ost are configed td the side of the 
lesion, and the animal retains consciousngss This 1s dwe to 
the regeneration of the nerf, whigh takes @lace*.apidly, and 
which stopg the development of Qe disegse, “omeven cures it 
altogether Generaly, the gecater the n mber of nerve gibses 
severed, the strotiger 1s the tendeacy towards pui fits eA. set 
of absolutely decysive facts hafe shown that a violent attack can 
be produced which” is*due to the spinal emarrow aloħeN "Thus 
ipsy as dplayed in guinea pigs 1s absolutfiy e ion id 
e idiopathic or «erebral Oar in man limcal ‘as 
e 


* 


. NATURE 


[SEPTEMBER 22, 1892 





e e 

"well as experimental facts show that epilepsy has no 
special seat Mh*the brain, but that all pars of the nervous 
system, central or peripheral, may give rise to it*—The 
meadows in the dry summer of 1892, by M A Chatin — 
Absolute positions and proper motions of circumpolar stars, by 
M F Gonnessiat —On a problem of analysis involved in th 
équations of dynamics, by M R Jmouville —On a recurring 
series of pentagons inscribed in the same general curve of the 
third order, which can be constructed with the sole help of the 
straight-edge, by M Paul Serret —On the calorific distribution 
of the heat of the sun at the surface of the northern and southern 
hemispheres of the terrestrial globe, by M le Goarant de 
Tromelin $t ıs sometimes thought that the fact of the sun 
being eight days longer in the ncrthern hemisphere than in the 
southern, 1s the principal cause of the inequality of the distribu- 
tion of heat in the two hemispheres It can, however, be shown 
that the quantities of heat received*by two symmetrical elements 
of the earth’s surface, or by two caps symmetrical with respect 
to the eartb's centre, are the same during the durations of the 
earth's journey comprised hetween two pairs of opposite vectors 

Hence the total heat received by the northern hemisphere during 
spring and summer is equal to that received by the southern 
hemisphere during autumn and winter — The true cause of the 
difference of mean annual temperature in the two hemispheres 
lies in the difference of loss by radiation By the law of cooling 
bodies, if two bodies have the same mean tempeiature, but 
different extremes, the one with the greatest extremes will Jose 
most heat by radiation Thus thé southern hemisphere, which 
1s nearer the sun in its summer and further away in its winter 
than the northern, will lose the greater quantity of heat — 
Theory of a condenser interposed ın the secondary circuit of a 
transformer, by M Désné Korda —On the thermal vanration of 
the electrical resistance of mercury, by M Ch Ed Guillaume 

The relation between temperature and conductivity was deter- 
mined by comparing the resistance of a mercury standard of 
about one ohm at different temperatures with another standard 
maintained at a constant temperature, with aespecial arrange- 
ment to eliminate the resistances of the contacts The formula 
deduced was— 


pr = po{I + 0 00088879T + o 000001022217), 
and the value of the standard mercury ohm— 
em 
Süncrohtre)e 


—On a ptoma:me obtained from a cultivation of Meer ococcus 
tetragenus, by M A B Griffiths This Micrococcus, found 
associated with human phthisis, gives rise to a ptomaine 1f cul- 
tivated on peptonised gelatine fos several days Thig ptomaine 
1s a white solid, crystallizing 1n prismatic needles Itis soluble 
in water, giving a feeble alkaline reaction It forms a chloro- 
hydrate, a chloroaurate, and a chloroglatinate, all crystallizable 
Nessler’s reagent gives a green precipitate, tannic acid a brown 
one, shghtly scluble The formula appears to be CsH,NO, 
It is a poison, and produces death ın thirty-six hours It is un- 
doubtedly the produet of the decomposition of the albumin by 
the micfobe —On echinochrome, a respiratory pigment, by 
eM A B Gnffths Mr McMunn discovered a brown pigment 
m the peryisceral fluid of certam echinoderms in 1883 ®This 
was separated by desiccating the fluid and dissolving out by 
chloroform The formula of echinochrome 1s Cg Hgg Nya FeSO; 
* Tt serves a purpose in ghe body of the echinoderm analogous to 
** that of hamoglobine in the human body, but 1s not so highly 
developed ag the latter The respiratory pigments in the lower 
animalenot only carry oxygen to the tissues, but also retain 
oxygen in combination till taken up By the cellules Hence 
echinochrome, like hemocyanine, chlorocruorine, and similar 
gies 19 more,stable than hzemoglebine —Physielogy of the 
* pancreas, experimental*dissociatiomof the external and internal 
e secretions of the glands, by M J @Whireloix —Influence of 
some déletersoug ean the ptowress of anthrax infection, by 
MMe A Charrin gnd H Roger —Cofffribution towards the 
aseptic method Meo d uis the&peutics, by M. Barthélémy 
— On the congt®ction of a luminous fountain with aitomatically 
varigble colours, byd G Trouvé .? 
a 355. “we, * 
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Photographie C Fgbre, Premier Supplément (Pans Gagthier-Villars) — 
VI Jahresbericht (189c) der Ormthologi-clen Beobachtungstationen ım 
Komgreiche Sachsen A B Meyeru F Helm (Berlin, Friedlander) —Ele- 
mentary Physiography R A Gregory (Mughes) —Dynamometers and the 
Measurement of Power J Flather (New York Wiley) —A Manyal of 
Vetermary Physiology  Véfermary Captain E Smith (Mailbére) Aus- 
trahsche Reise R v Lendenfeld (Innsbruck, Wagner) —Medica@ Micro- 
scopy Dr F J 9Vethered (Lewis) —A Dicticnary of J erms used in Medi- 
cne, &c R D Hoblyn 12th edition, vised by J A P Price (Whit- 
taker) —The Sea and the Rod C T Paskeand Dr G Aflalo (Chapman 
and Hall) —A Lectlire Course in Elementary Chemistry H T Lilley 
(Simpkin) —Modern Science m Bible Lands, popular edition, revised Sir 
J W Dawson (Hodder) —A Handy Book for Brewers *i E Wnght 
(Lockwood)—Reports from the Laboratory of the Royal College of 
Physicians, Edinburgh vol iv (Pentland)e-The Fauna and Flo a of 
Gloucestershire C A Witchell and W B Strugnell (Stroud, James) — 
Observations of Double Stars made at the U S Naval Observatory, Part 2, 
1880 91 Prof A Hall (Washington) — Experimental Evluuon Dr H de 
Vangny (Macmillan) —Orental Cicadidaz Part 6 W L Distant (London) 
—Paraguay Dr E de B la Dardye Philip) — Advanced Building Con- 
struction (Longmans) —Transactions and Proceedings of the New Zealand 
Institute, 1891, vol x% (Wellington) —Sea-cickness, Voyaging for Health, 
Health Resorts Dr T Dutton 3rd edition (Kimpton) —Bulles de Savon 

C V Boys, traduit de l'Anglais par Ch Ed Guillaume (Paris, Gauthier- 
Villars) —Up the Niger Capt A F Mockler Ferryman (Philip) —Earth 
Burtal and Cremation A G Cobb (Putnam) —A Vertebrate Fauna of 
Lakeland Rev H A Macpherson (Edinburgh, Douglas) —Contributions 
to Horticultural Literature W Paul (Waltham Cross, Paul) 


PawurnuLETS —Music m its Relation to the Irtellect and the Emotions * 
J Stamer (Noveilo)—Sadi Carnot et Ja Science de l'Énergie M G 
M curet (Paris, J Cane) —Appendix to the Catalogue of the Flora of 
Nebraska H Webber —Maryland’s Attitude in the Struggle for 
Canada (Balumore) —Memorial of J Lovering (Cambridge, M&ssachusetts, 
Wilson, 


SERIALS — Quarterly Tournal of  Microscopical Science, August 
(Churchill) — Journal of the Roy al Microscopical Society, Aufftise (Wiliams 
and Norgate) —Transactions of the Academy of Science of St Louis, vcl v, 
Nos 3and4(St Louis) — Notes from the I eyden Museum, vol xiv Nos 3 
and 4 (Leyden, Brill) — Economic Journal, No 7 (Macmillan) — Journal of 
Morphology, vol vi Nos 1 and 2 (Boston, Ginn) 
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o THE SPEECH OF MONKEYS 


The*Speecheof Monkeys By R I Garner 
Heiflemann, 1892) . 


I* 15 somewhat unfortunate, and ıs certainly not a httle 

embarrassing toethe critic who desifes to take Mr 
Garner seriously, that he has chosen to present to the 
world “this first contybution to science on the subject" 
of the speech of monkeys in the form of popular and 
chatty anecdotes, with reflections thereon suitable for the 
delectation of elderly spigsters This is the style of 
writing to which we refer, and of which the book before 
'us largely consists — 


“I shall long remember how this dear little monk 
(Pedro the Capuchin) would cuddle up under my chin, 
and try so hard to make me understand some sad story 
which seemed to be the burden of his life I have 
frequently been entertained by a like speech from 
little Dodo, who was the Juliet of the Simian tribe She 
belonged eto the same species as the others, but her 
oratory was of a type far superior to that of any other of 
its kind that I have ever heard At almost any hour of 
the day,saf the approach of her keeper she would stand 
upright and deliver to him the most touching and 1mpas- 
stoned address The sounds which she used, and the 
gestures with which she accented them, as far as I could 
determine, were the same as those used by Dago and 
Pedro in their remarks to me as above described, except 
that Dodo delivered her lines 1n a much more ynpressive 
gagner than either of the others I have not been 
able up to this tifhe to translate these sounds literally, 
but*their import cannot be misunderstood My belief 1s 
that her speech was a complaint against the mmates of 
the cage, and that she was begging her keeper not to 
leave her alone in that great iron prison with all those 
big, bad monkeys who were so cruel to her” 


This 1s the anecdotal style , the heading of the chapter 
in which Dodo 1s introduced running thus “Dago talks 
about the Weather—Tells Me of His Troubles—Dodo 
in the ‘Balcony Scene,’’&c It 1s not easy, we repeat, 
to deal with this kind of thing in a spurt of serious criti- 
asm And then we have p&ssages of which the 
following 1s à sample — 


“I assert that all mammals reason by the same means 
and to the same ends, but not to the same degree The 
reason which controls the conduct of a man 1s just 
the same in kind as that which prompts the ape 
That same faculty which guided man to tame the 
winds of commerce, taught the nautilus to hft its 
tentacles and embrace the passing breeze That 
psychic spark which dimly, glows ingthe anmal 
bursts into a blaze bf effulgence in man The one differs 
from the other just as a single ray of sunhght Uiffers from 
the glaring light of noon If mam coul® disabuge his 
mind of that contempt for things below his plane of Ifg, 
and hush the siren voice of self-conceit, his better senses 
might be touched by the eloquefice of truth Bus witile, 
the vassals of his empty pride*control his mind, the 
plainest facts appeal to him in vain, and all the gogency, 
of proof is lost He is unwilling to forego that vaia be- 
kef that he ıs Nature's idol, and that he 1s a duphicatg of 
Deity Held in check by the strong reins of theology 
and tradition "—Aand so forth.for another page and a half 


These be the reflectiens suitable for the dglectatign of 
elderly spimsters We must excuSe ourselves frm 
criticising Mr Garner’s remarks on reason ip animals, 
for there 1s no evidence in his book that pe has, by a 


NO. 1166, VOL. 46] ' e 


(London 


a 


e 4 


° 
. - 
WU &pproached ghe cage fof another Capithin]ean 





cageful traming in psychology, earned for himself the 
nght of expressing a scientific opinion ot $his difficult 
questien 

And yet Mr Garner is at work upon an interesting and 
important problem in the elucidation of which scientific 
results will be of gieat yalue, and he 1s working on the 
right hnes, namely, those of experiment and observation 
in close contact with phenomena It is worth while 
therefore, to dig out from his volume the few results of 
scientific value he has at present reached, to endeavour to 
set them ın their true light, and to encourage*him in the 
further prosecution of his labours 

It 1s well known to all observers that animals emit 
sounds expressive of their*emotional states, and that these 
sounds convey, and a1e often apparently intended to con- 
vey, an intimation to their fellow-creatures of such 
emotional states No one who has watched a dog growl- 
ing, a cat swearing, or a lamb bleating, can question this 
elementary fact The present writer has lately been ob- 
serving and making experiments with young chicks 
Towards the close of the first week there were at least 
five well-distinguished sounds the soft “cheep” of con- 
tentment, the more excited note of unusual satisfaction, 
the complaining “weep-weep” of slight discomfort, the 
sharper cry when they were caught up, for example, by a 
strange hand, and, quite distinct from all the rest, the 
danger “churr” There can be little doubt that these 
several sounds, as emitted by one of the chicks, were of 
suggestive value to its httle brothers and sisters And 
they were que spontaneous and not the result of 
imitation, for the chicks had never seen any of their 
kind Had these chicks been reared in the o1dinary way, 
and not as experimental orphans, their hen mother would 
no doubt have given opportunity for observing that by 
certain sounds she could call her brood’s attention to 
things good to eat And there can be little doubt that a 
cog can call its companion’s attention to something 
worriable, though whether there are differentiations, e g, 
for cat aad rat, we cannot gay We have ourselves been 
unable to detect such differences 1n our own dogs 

It is thus a matter of, familiar observation that animals 
emit sounds which are of suggestive value, and that these 
sounds are ın some cases suggestive of emotional states, 
and in others of external objects It,1s to such* sounds 
as emitted by monkeys that Mr Garner haf mainly 
d.rected bis attention Let us give in his owne words 
some of his results — ° . 

* Standing near the cage of a little Capuchin, I imitated 
a sound which I had translated ‘malk; but from many” , 
tests I concluded it meant ‘food,’ which opinion has been 
somewhat modified by many later experiments which led 
me to believe that he uses ıt ın a still wider sensè It 1s 
difficult to find any formula of human speech equivalent 
toit Wbile tke Capychin uses it relating to goed ad 
coma to drink, I wag unable te detect any differéhcee 
in the sounds — He also seemed to connect the same e 
sound to every kindly offiae'done him, and to us@ itas a 
kind of ‘shibboletf?’ More recently however, I ehave 
detected in the sound slirht changes ofeinfléctio& under 
different eonditions, until I a now ged toe believe that 
the meaning of theevogd depends som@what, anot wé&oBy, 
on its modulation ” e.’ . . 
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uttered the sound which Iqhave g&scribed and trgnslated 
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‘drink’ My firgt effort caught his attention and caused | sunshine of human intellact Wh#t propheg now can 

him to turn and look at me, he then arose and answerdd | foretell the relations which may yet obtain Nn the 

me with thes£me word, and came at once to the front of | human race and those inferior forms which fill some 
o 


e the cage He looked at me as if ın doub:, and I repeated 
the word , he responded wıth the same, and turned to a 
small pan ın his cage which he took up and placed near 
the door, through which the keeper usually passed hi 
food, returned to me, and uttered ihe word again Iasked 
the keeper for some milk, which he did not have, but 
brought me some water instead I allowed the 
monkey to dip his hand into the glass, and he would 
then lick the water from his fingers and reach again. I 
kept the glass out of reach of his hand, and he would 
repeat the sound earnestly, and look at me beseechingly, 
as if to say, ‘Please give me some moie! I was thus 
convinced that the word which I had translated ‘milk,’ 
must also mean ‘water,’ and from this and other tests I 
at last determined that ıt meant ‘ drink? in its broad 
sense, and possibly ‘thirst’ It evidently expressed his 
desire for something with which to allay his thirst The 
sound ıs very difficult to 1mitate, and quite impossible to 
write exactly ” 


"We submit that these passages seem to indicate that 
Mr Garner has not yet, ın this matter, reached results 
which have much definiteness and precision It would 
seem that the Capuchin emits Sounds which aie mainly 
expressive of a craving for something and perhaps vaguely 
indicate that this something 1s water or other drink, 
though with regard to this objective 1mplication we must 
remember that one of the capuchins “seemed to connect 
this sound to every kindly office done him " 

This 1s one of the nine words or sounds belongirg to 
Capuchms Another is the sound which dir, Garner has 
translated “food” Ofit he says — 

“I observed that this sound seemed to be a salutation 
or peace-making term with them, which I attributed to 
the fact that food was the central thought of every 
monkey’s life, and that consequently that word would 
naturally be the most important of his whole speech ” 

Another sound which was emitted by a monkey when 
a storm was going on, and which, when reproduced by 
the phonograph, made the litt]e fellow look out of window, 
Mr Garner translated “ weather,” or thought that it “in 
some way alluded to the state of the weather” But he 
does not seem quite clear about it * 

“Tam not Sure,” he says, “how far it may be rehed 
upon as.a separate word It was so closely connected 
to the speech ef distontent o1 pam, that I have not been 
able since to separate the sounds, and I finally abandoned 
It as a Separate word , but reviewing my work, and 1e- 
callfig the*peculiar conduct of this monkey and the con- 
ditions attending it, I believe it ıs safe to şay that he had 
«n mind the state of the weather ” 

Three other sounds are plainly emotional in their 
nature—»(1) $n alarm sound, used ûnder stress of great 
fearg high ın pitch, shrill and piercing, (2) a sound 
wigtten,thus “e-c-g-k” expressive of apprehension , and 
3) *à sound which æ lke a guttural whisper £ ch- ? 

eexpressive of the approach of semejhing which the 
monkey does ndt fear DIM 

Su@h are gome of the soundsgwhich Mi Garner mis- 
names fas wee think) tig “speech” of monkeys, and 
coscgrning euhich ie eaclaipise— , e 

* ®anding om this frail*bgdge of speech, I see into 
that brpad field of, life and thought whfch lies beyond 


We confines o our care,eand into whieh, shrough et 
gate@that®l have now unlocked, may goon be boi 
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place in the design, and execuge some function, in the 
economy of nature?”, A 
This, however, 1s one of those reflêctrons which gavour 
of the prattle of the parlour tea-table rather than the 
sober discussiog of the study We should rather say 
that Mı Garner's investigations, ff followed up in a 
spit of critical accuracy, give promise of enabling him 
to extend our knowledge of th@ sounds emitted by 
| monkeys—sounds which, we gather from his descriptions, 
| are mainly, if not entirely, of emotional origin, but which 
mav perhaps carry with then? a more or less definite 
objective import e We are of opinion that such extension 
| our knowledge of these emotional or other sounds 
may prove a definite and valuable contribution to science, 
and we therefore heartily wish Mr Garner all success in 
the prosecution of his inquiry C LIM 





BEE-KEEPING 


Bees for Pleasure and Profit By G Gordon Samson. 
(London Crosby Lockwood and Son, 1892) 


E How doth the little busy bee, &c ?” asRed Dr 
Watts a hundred and fifty years ago So long 
as straw skeps predominated, the problem was insoluble 
The bees improved each shining hour in perfunctory 
fashion, building ciooked combs, confusing brood with 
honey, exhausting theirrepublic with superfluous swarms, 
dying finally in the smoke-reek of an old pair of corduroyss 
enriched for malarious exhalation by more than gne 
generation of bucolic wearers Witl®frame hives came 
an Earthly Providence to answer the pious query, to 
control the tconomy of the hive, to prescribe the number 
of drones, multiply or restrict the queens, straighten out 
the combs, combine defective stocks intoa single opulent 
society, disintegrate an overgrown community into new 
and independent nuclei, supplement the tardy giowth of 
brood or honey, increase fourfold the producgveness of 
everyhive Itisas anadeptin Providential operations that 
| Mr Samson writes HÉaenounces scientific erudition ; 
' and his allusion to “ powerful microscopes,” his rehance 
on “wonderful provisions of Nature,” his belief that by 
confining they visits to one kind of flower ina single 
journey the bees prevent the hybridization of species, 
show his disclaimer to bê correct, but apiarian science 
was bidught up to date last year in Mr Cowan’s admirable 
book (NATURE, vol 43, p 578), leaving room for just such 
a practical treatise on manipulation and management as 
Mr Samson is competent to give 
No repetftion can exhaust the interest attaching to the 
strange hife-hiftory offthe hive-bees While the solitary 
bees are created male and female, there appears in the 
gregarjps bees a third Sex, thè workers or neuteis (not 
eneutrals,as Mr Samsot calls them), having 1udimentary 
Qvages gnd speimatothe.a, incapable of laying eggs, with 
the ®vipositor modified into a stifg, themselves, in 
queenless hives, sometimes developed into more ad- 
vanced yet stil ineperfect, females, known as fertile 
workers, and pfoducing only drones 9 In ordinary cases 
a gini queen is the mother of the entire hive, bearing 
edrone eggs osly in her virgin state, fecundated once foi 
* all y a sohtary nuptial act fo. the production of moie 
. e 
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than half a*nilhon oP offsp: mg During’ twenty-one days 
as egg, larva, pupa, the infant bee reside in the comb, 
fed by its older sisters on,a paste of brood-food or chyle, 
to which in the case of workers honey 1s added after the 
first twee dfys Fosa week after emergence the young 
bee remains at home ingorder to secrete vax, which 1s 
detached from the wax pockets by others, 1t 1s then pro- 
moted to the office Sf nurse, for a fortnight or three 
weeks afterwards it gathers honey, spendsits maturity 1n 


cajd sunless springs their agency is esseptial to the fer- 
tiization of the bloom , in districts adjoining a large 
apiaryethe fruit trees are invariably laden with heavy 
crops, deteriorating as we remove further from its neigh- 
bouthood , and instances are well authenticated from the 
cider counties in which a general destruction of bees b 

a long and variable winter | has been followed by the loss 
of the apple crop Both fruit and honey are at present 
for the most part imported from abroad , if fivit 1s to be 


the difficult work ofecomb-building, dies at the end of | largely cultivated in the small holdings of the future, it 


six or seven weeks, unless winter hibernation arrests its 
' labour and prolongs its life The moral of its unique 
biography has been pointe@l by many writers , the social 
lesson of 1ts communistic orderliness, the industrial ideal 
flowing from its co-operative toil and profit, the political 
example impressed by the curious completeness with 
which, at once a red republican and an ardent cavalier, it 
combines extremest democratic sturdiness with devoted 
personal loyalty 

The common hive bee, as distinguished from the 
Bumble, *Caipenter, Mason, and other bees, belongs to 
the genus Apis, of which one species only, A mellifica, 
is indigemous to Britain During the last few years the 
Ligurian, Carniolian, and Syrian bees have been largely 
intüoduced, from amongst which the cross known as 
Syrio-Carniohan bears the palm for fecundity, docihty, 
honey-gathering, and hardiness through the winter With 
a swarm of these and a ten-frame hive the tyro may begin 
beekeeping In manipulating he must not wear gloves , 
“they make the fingtrs clumsy,and the sting, painful at first, 
calises diminishing inconvenience on each successive inflic- 
tion, till the system 1s 1noculated by the acid, and the sting 
isharmless In creating their new home the bees require 
assistance , one or two fiames of brood-comb from the 
parent hive, with a limited. number of drone cells, must 
be inserted As the frames fill, the mastei, utilizing the 
fact that honey 1s always stored above the brood, places 
“supers” over the frames, removing them as fast as they 
are filled*while the full-charged combs from below are 
placed 1n an extractor and the liquid honey 1s withdrawn 
As much as 100 pounds of homey have sometimes been 
thus obtamed in one season from a single hive The 
honey harvest begins with the blooming fruit trees in early 
spring, and slackens after the lime trees fade, but in 
heather districts a rich autumn store 1s raised, and Scottish 
bee-keepers, having reaped the early crop from bean and 
clover, send their hives by rail or boat to a considerable 
distance, to be placed upop the heath-clad moors 19 early 
August When an unfavourable winter has depopulated 
the hives, 1t 1s possible to build up pne strong colony oùt 
of two or more weak stocks, retaiping ogly ‘the yourfgest 
and most prolific queen The bees will resent tlee coali- 
tion, and a general fight will ampend , but if sprinkfed 
with thin syrup and with flour their power of *digcemmnin ng 
Trojan from Tyrian is cancelled by the identity 


appearance and o, scent e 9 e 
** Just so the pridèn husbandman, that Sees 
The idle tumult of his factious bees, e 


Powders them o’er, ull none discern his foes, i 
And all themselves 11 meal and friendship oge ral 
The insect kingdom straight begins to thrives e 

And all work honey for the cofimon hive ’ 


must be sustained and enriched by bee-keeping 
In this, as in other industries, there are occasional 
difficulties baffling to all but experts Queens will refuse 
to be reared, supers will xemain unfilled, stocks will need 
stimulation ın the spring and building up in early winter, 
foul brood, deadliest of bee maladies, will infect the hive 
In all such complications and for many more Mr 
Samson offers full and clear instruction Portable in 
form and cheap of cost, his book should form part, along 
with “smoke1,” bee veil, queen cage, “driving irons,’ 
and “ doubling box,” of every bec-keeper’s equipment 
W TUCKWELL 


A NEW COURSE OF CHEMICAL 
INSTRUCTION 


A New Course of Experimental Chemistry, with Key 
By John Castell-Evans, FIC (Lendon Thomas 
Murby ) 

THE basis ®f the course of instruction here put forward 

consists in making the student perform an experi- 
ment with a definite object inview The result of the ex- 
periment is carefully withheld, and must be discovered by 
the student himself In this way he is led to acquire know- 
leage by his own exertions, and theoretically at least such 

a method has more to recommend ıt than any other In 

practice, however, the time required to rigorously carry 

out ihis system is no doubt an obstacle to its general 

adoptian . 

If with the author we lay down the law that * the stu- 
dent must not ne allowed to use any chemical zame or 
teri until he has discovered for himself the Zizzg or pro- 
cess represented by it,” to acquire but a moderate know- 
ledge of the chemistry of to-day appears welRnigh an 
impossibility It was thus a matter of int@rest $o see how 
a work based on this system could be comprised withen 
reasonable limits of space The author, howeverg does 
not seem to intend the above restriction to be literally en- 
forced To go no further than the (rst lesson, we find the 


student employing the ordinary chemicals, phosphorus; 


ammonium nitrite, fotassium. chlorate, &c $thimgs which 
he makes no attempt to discover , only in the case gf the 
more important processes and substances usually met 
wih in *. chemical course 1s any such attefnpt wide. 

The book coysists of two parts The first part con; 
tains a series of expatiments and problems ,*the latter 
being set upon a course of lect@res which ere mm- 
tended RIS be given concwrrently *with tht labora- 
tory instructions and , which ddal more es egally 
with the physical aspe: of tHe sit dine: 


Mr Samson does well to press the. economic value of melufjons ef the problems are to Be Íqund in he ey 


bees not only as honey-makers, but as icd 
NO, 15196, VOL 46] « 


"s these lecttese results of the experiments, | and full 


which may be obtained qpparatgly or bound*up, withthe 
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two parts The experiments start off with the commonly 
occurring phehomena of combustion, and lead up (to the 
laws of chemical combination, the determination of 
chemical equivalents, vapour densities, &c 

Part II consists of qualitative and quantitative and 
lysis taken together, no attempt lfeing made to separate 
thetwo The results of the experiments are here care- 
fully withheld from the student, and are given in the Key 
A useful table for the detection of the positive radicles 
1s published separately, and may be used in connection 
with this part 

'The book can be recommended as a trustworthy one, 
and, apart from the novelty, of the system adopted, 
as a storehouse of knowledge useful to the chemist, st 
will be appreciated by many a teacher 

The problems are actual examples met with in the 
laboratory, and appear to be free from the artificial 
exercises so common in text-books It ıs also noteworthy 
that they, as well as the lectures, are concerned toa con- 
siderable extent with the energy changes as well as with 
the material changes which constitute chemical ph eno- 
mena . 

In glancing at the tables of physical constants to be 
found as answers ın the Key, it ıs frequently noticeable 
that these magnitudes are given to an accuracy which 1s 
altogether fictitious For example, to express heats of 
vaporization or absorption coefficients to one part m 
thousands of millions, or to give a boiling point such as 
that of bromine to one thousandth ofa degree Fahren- 
heit, tends to create an erroneous idea of the accuracy 
with which such determinations can be made In one or 
two instances the information 1s not quite up to date 
Hydrofluoric acid, for instance, 1s still. formulated HE p 
and Bunsen's values for the absorption coefficients of hy - 
drogen and oxygen are still given, although they have been 
superseded by the observations of Winkler and Timo- 
féef Van der Waals’s work might have been included 
in the otherwise serviceable acgount of the kinetic theory 
of gases, and it 1s somewhat unfortunate that thé author 
insists upon the narrow view that specific gravity has no 
other meaning than that which is perhaps more correctly 
attributed to refative density 

The printing and the woodcuts are hardly up to the 
standard ysually attfined in books of this kind 
JwrR 
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OUR BOOK SHELF « 


. Dre Pflanze zn ihren Beziehungen zum Eisen Von Dr 
Hans Molisch Iron in its Relations to Plant-life 
8vo, 19 Pages, with one colouted plate (Jena 
Gustav Fischer, 1892 ) 


AN interesting essay on the presence, funcyon, and form 
of Tren in"plants, embgdying the, r€sults of prevfous 1n- 
vestigators and of the author’s experiments and researches 
Extending over several years Though the outcome of 
much fabour, Dr Widlsch regards iteas preliminary to 
more &tgnded inquies, and the evhole subject as being 
yet inits infangve He dis¢ygses the determinatign of the 
presence 1n the vegetable cell ofeuon 1m loose combina- 
tions ac in @@nse c8mbinatifns, orf what he terms the 
masked condition He then" fesctibes the occurrence 
and_disei$ution of eron ın plants in loge and dense 
ecOMbipatiogs, afid enters somewhat fully intb. the dê- 
Scriptior*of a new methed he claims to*have discovered 


NG. 1196, VOL. 46 
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* ° e 
for proving thg existence of iron in the masked condi- 
tion, even when 1t 1s present only 1f infinitesimally smalt 
quantities This is done by sqaking the objects,one or 
more days or weeks 19 saturated aqueous liquor potagse, 
and then, after quickly washing therg 1n pureSvater, sub- 
Jecting them #o the usual reagents He further claims to 
have proved that iron 1s not che of the constituents of 
chlorophyll There is also a short chapter on healing 
vegetable chlorosis by the use of chloride of iron, sul- 
phate of iron, and other salts of iron WBH 


e 
Up the Niger By Captain A F. Mockler-Ferryman 
(London George Philip and Son, 1892 » 


SEVERAL years ago complaifts were made about the 
conduct of varigus British subjects in the territories 
placed under the Royal Niger Company The British 
Government accordingly sent Major Claude Macdonald 
to inquire into the matter He was accompanied by 
Captain Mockler-Ferryman, who in the present volume 
gives a full account of the proceedings of the Mission 

During the entire journey, which extended over more 

than 3000 miles, nothing “of a blood-curdling nature” 

occurred, so that any one who 1s attracted to books of 
travel mainly by the chance of finding them full of sensa- 

tional narratives, need not trouble himself with Captain 

Mockler-Ferryman's pages On the other hanq, those 

who like to read about remote regions and their native 

inhabitants, will find in this book much to interest them. 

The authoris an accurate observer, and notes in a clear 
and unpretending style the facts by which his attention 
has been most strongly attracted Hus descriptions of 
the native tribes of the Niger country, so far as he him- 
self observfd them, are particularly good, and will not 
only please the general reader, But beeof service to efh-° 
nologists and anthropologists A capital chapter on 
music and musical instruments, prep#ted from materials 
collected by the members of the mission, 1s contributed 
by Captain £ R Day, and the value of the volume as a 
whole 1s much increased by a map and illustrations 





LETTERS TO THE EDITOR. 


[The Editor does not hold himself responsible for ofgnions. ex- 
pressed by hes correspondents Nether can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE. 
No notice 1s taken of anonymous communications } 


Density of Nitrogen 


| 
Iam much puzzled by some recent results as to the density of 
nil ogen, and shall be obliged if any of your chemical readers 
can offeresuggestions as tothe cause According to twosmethods 
of preparation I obtain quite distinct values The relative 
differance, amounting to about jggg part, 1s small in itself , 
but 1t les entirely outside the errors of experiment, and can only 
he attributed toe variation in the character @f the gas 
In the first yuethod the oxygen of atmospheric air 1s removed 
im the ordinary way by metallic copper, itself reduced by 
hydrogeg from if oxid® The aur, freed from CO, by potash, 
giges up its oxygen to copper heated in hard glass over a large 
Bunsen, and Zen passes over,about 3 foot of red-hot copper in a- 
pole e This tube was used merely as an indicator, and the 
pper ıt remained bright throughout The gas then passed 
through a wash-bottle containing sulphuric acid, thence again 
tifrougk thè furnace over copper oxede, and fnaliy over sulphuric 
acid, potash, and phosphoric anhydride 
In*the second method of preparation, suggested to me by 
Prof Ramsay, everything remained unchanged, except that the 
first tubegof hot copper was replaced by a wash-bottle contain- 
mg lggié amyonia, through which the air was allowed to 
bubble The ammon® method is very convenient, but the 
fhtrogen obtained by mean’ of it was ayy part ZgAer than the 
nitrogen of the first method Thequestion is, to what ts the 
i disciepancy dug? 
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The first &itrogen wd be too’ heavy, 1f 1 captained residual 
oxygen. Bue on this hypothesis sometaingglike Ir per cent 
would be required. — f could detect none whatever by means of 
alkaline pyrogallate It may be remarked the density of this 
nitregen agrees closely with that recently obtained by Leduc, 
using the sanfe methodgf preparation 

On the other hand, can the ammonia-made nitrogen be too 
light from the presence of u®purity? There are not many gases 
lighter than ni ogen, and the absence of hydyogen, ammonia, 
and water seems to be f@lly secured On the whole it seemed 
the more probable supposition that the impurity was hydrogen, 
which in this degree of dilution escaped the action of the copper 
oxide But a special ®experiment appears to exclude this 
explanation 

Into nitrogen*prepared by the first method, but before its 

' passage into the furnace tubes, one or two thousandths by 
volume of hydrogen were introduced To effect this ın a uniform 

» Manner the gas was made to bubble throughea small hydrogen 
generator, which could be set in action under its own electro- 
motive force by closing an external contact The rate of hydro- 
gen production was determined by a suitable galvanometer 
enclosed in the circuit But the introduction of hydrogen had 
not the smallest effect upon the density, skowing that the copper 
oxide was capable of performing the part desired of it 

Is 1t possible that the difference 1s independent of impurity, 
the nitrogen itself being to some extent 1n a different (dissoctated) 
state ? 

I ought to have mentioned that during the filings of the 
globe, the rate of passage of gas was very uniform, and about 
$ litre pér hour RAYLEIGH 

Terling Place, Witham, September 24 


hike them may arise from the special circumstances under which 
the vapour of sodium was m Mr Michelson's experiments, that 
we must apparently turn for an explanation of «he doubling of 
the cdhstituents of the principal pair of sodium lines which he 
, has detected , since he found that ‘‘the width of the lines, 
their distances apart, and their relative intensities vary rapidly 
with changes m temperature and pressure ” 

The method of investagation which Mr Michelson has se 
successfully applied appears to be by far the most searching 
mea ns yet discovered of experimentally investigating the intricate 
and obscure phenomena which present themselves in Geisler's 
tubes, and we seem Justified in hoping for great results from it 

G. JOHNSTONE STONTY 
9, Palmerston Park, Dublin, September 22 ° 





Printing Mathematical Symbols 


EVERYONE who has had t8 correct printers’ proofs of mathe- 
matical formule must be painfully alive to the pitfalls into 
which the non-mathematical compositor continually blunders 
To such as know the extreme difficulty of getting such formule 
properly set up, there have doubtless occurred from time to 
time suggestions for such simplifications of notation as shall 
render the composition less hable to derangement One most 
sensible step of the kind I allude to is the introduction by 
Sir G Stokes of the sohdus notation for quotients, whereby 


dy 
21; 35 now written dy/dx 

The immediate purpose of this letter ıs not to propound any 
wholesale scheme of reform, but to advocate one other simple 
step, and to induce some of my conf? es to give the world their 
own suggestions 

Exponentials are a continual stumbling-block to the com- 
positor, and to the printer’s reader, who, when he comes to an 
expression like 


Recent Spectroscopic Determinations 


In the September number of the Pholosophical Magazine Mi 
Michelson has published determinations, by a most interesting 
method, of very close double and multiple lines *In any at- 
Senipt to interpret hw resultf, it 15 neccesary to bear 1n mind the 
prafound modifications which the internal motions of a *,as—the 
rectilinear motions ofethe molecules between theu encounters, 
as well as the motions going on within each molecule—had 
undergone within the Geisler’s tubes upon which he experi- 
mented i 

In a gas unde: ordinary circumstances tne 1ectilinear journeys 
of the molecules take place mdifferently ın all directions, and 
where this 1s the case it follows from the well-known relation 
between the surface of a sphere and that of its circumscribing 
cylinder, that the effect of the velocities which happen to lie be- 
tween v and v + dy is to substitute for each line of the spectrum 
of the gas a band of uniform intensity and without nebulous 
edges, the width of which can be calculated This width, for 
example, is 04 of an Angstrom or* Rowland unt (the tenthet- 
metre), in the yellow part of the spectrum and for velocities of 
the molecules which lie 1n the neighbourhood of two kilometres 
per second, which ıs about the average velocity of molecules of 
hydrogen at atmospheric temperatures — Henée with all the 
velocities that prevail among the molecules, the effect of the 
rectilinear motions under ordinarySurcumstances is that each 
line will Be symmetrically widened and rendered nebulms To 
this effect Mr Michelson calls attention 

But in the residual gas of a Geisler’s tube through which 


A AETI, 
does his best to make it look a little straighter and turns it into 


Ae — ax, 
or into 
Ae- ax, 
or perhaps worse 
The reform I advocate 1s to write the thing as follows — 


A exp- ax], 


the square brackets being possibly omitted 1n all cases when 
their omission would occasion no confusion One gain m this 
rotationeis the reduction of the whole of the symbols to one 
level, so not breaking the line of type 

Another useful reform, though one on which I fear the 
probability of agreementeis less likely, is the use of the Conti- 
nental notation for inverse trigonometrical fugctions, writing, 
for example, 

arctan 2, 2 

instead of . . 


e 
tan-lx 


e 
for ®he angle whose tangent is x Ow notation 1s npt only diable , 
to continual misprinüng, but is very confusing to Continental 
readers, who again and again read the latter expression as mean- 


electricity 15 passing, the case 1s altogether different Here the | jp e 
rectilinear motions of the moleculés are not alike tn all directions g (tan x)-1, or cott x "e 
but preponderate ın some a state of thimgs whichemust at least 2 
double the lines, and may introduce grgater cagnplications I have even seen it reprtnted ın a German technicsl Journal 1s oo 

Moreover, different lines may be differently affected, sence the tan — Ir á 
behaviour of the gas varies according to its position between tle 
électrodes , as 1s evidencedeby theeobserved differegces in, the ° . SILVANUS P THOMPSON, 
form and colouring of the strie, &g , ın the several p&rts of 4 Technical College, Ffnspury, September 22 ce 

. 


Geisler’s tube 
We must also be on our guard in another respect, whe w, 

attempt to interpret®the results, since the distribution ef the 
heat eneigy of a gas between the rectilinear motions of its 
molecules and the motions within the molecules, which in® the 
case of ordinary gas 1s a fixed rgtio, 1s c@rtainly largely departed 
from m gas through Which electricity is passing Untilehe laws 
of the new distribution are understood, the tempgratuseeof the 
gas, judged of by its behaviour to neighbouring bodies, will give, 
us little information s 





. . 
A go-calléd Thunderbolt * "a 


. 

DuniNG a short stormgn Liverpool this summer, I fonced. 
one flash as peculiarly sharp and,rfoisy, and*sybsequerftly in the 
correct béarmg fro my house the grÉund was reported as 
having been struck byea thunderbolt & exanged the pfice, 
which was on thé greengwarsleot a lake, wlsere the grou®d was 
penetrated by a*hwmbser of fairly clean-cyt almost vertical holes 
gavit whicha walking-stick could be thrust , People shelt 


It 15 to such events as are referred to above, or bthers Which ear the lake reported a ball of fire and a great splash upeof the > 
s * . w 0l] 
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water The odd circumstance about the damage was that at | extraordinary digtinétness of thé reflectio# Yours, AN EARLY 
occurred on aysymple grass slope, about half way between a tall | RiszR September 5, 1892 : * . 
boat-house on the one side and a drinking foantain standyng on In both cases the reflecting film seems to have been near t$ 
* more elevated ground on the other Small trees also were in | vanishing point « J EDMUND CARK 
the neighbourhood, and there was no apparent cause why the e —— e 
flash should have selected this particular spot, though indeed , Impure Water in Btead é 
L ee a eddie MY a 0s denne for i D accurate ansien to e ere questions would be 
the meteor, and although fairly convinced that it was nothing | @¢Sirabie, in view, ot pubic nea 
but an ordmary flash, we thought it just possible that an acci- (1) What bacille ~f hag od in the amonnt and 
dental meteorite might have fallen during tha thaadertorm è in corenon of the heat of baking in the interior of wnle 
which event a flash down the rarefied air of its trail would be a 
natural consequence It may be just possible that the popula: ia ynat 1s the further effect of the c@rbonic acid of fermen- 
belief 1n thunderbolts has some such foundation 
At any rate the excavation was made, with the result of (3) What is the effect of the water beng highly carbonated 
proving that ıt was an ordinary flash and that the hghtning made without fermentation, as in aerated, brea WMFEP 
use of a surface dram-pipe, about four feet deep, to get at the 
water of the lake e 
I enclose Mr Hewitt's report Outver J LopcE. | The Comets of Brorsen (1846 VII) and Brooks 
ce » 
DURING a thunderstorm on the afternoon of Sunday, July 3, (1892 g”) 
1892, what 1s described as a ‘‘ ball of fire” was seen by several THE elements of Brooks’s comet */ 1892 d," as computed by 
persons to descend to the ground, near the south end of the lake | Berberich from four observations made between August 31 and 
in Sefton Park , and immediately afterwards a column of water, | September 5, bear a strong iesemblance to those of Brorsen's 
about sixty feet high, was shot up from thelake On examining | comet of 1846, calculated by Oudemans, the figures being— 
the spot where the ball of fire was seen to descend, several clean- Comet Comet 
cut holes were observed, and a sod was also found at a little dis- Brorsen (1846 VII ) Brooks (18b d) 
tance from the spot T 1846 June 5 479 1892 Dec 19 727 
A few days afterwards an excd&ation wes carefully made o sr u EEG 
The sod being removed, the holes were traced down to a surface u 260 12 50 252 29 aJ 
drain pipe four feet below the surface At this drain the holes 8 261 53 12 201 2 53 
terminated, and the p.pe was found shattered The important ED 29 18 47 27 57 
holes were found to be six, the largest being seven inches in Log g 9 80188 9 84455 
diameter, the others about two inches No meteoric matter was Brorsen’s comet of 1846 was visibleto the naked eye on May 
found, but 1t seems curious that this effect was.brought about by | 14 ofthat year It was supposed to be revolving in an elliptical 
a flash of lightning only, in an open space of sloping grass, | orbit, witha period of about 400 years W F DENNING 
when there were trees and houses close by Bristol, S€ptember 22 
Aagburth, Liverpool GEORGE M HEWITT $ : . 
i . 
Peripatus Re-discovered ın Jamaica NOTE ON THE PROGRESS OFTHE DIOPTRIC 
Mrs E M Swarnson has been so fortunate as to find on LENS AS USED IN LIGHTHOUSE ILLU- 
Beacon Hill, near Bath, three specimens of Pes zfatus, which sne MINATION 
has sent to the Institute of Jamaica The species ıs doubtless RESNEL, in 1820, devised and constructed a lens 
identical with that found by Gosse many years ago at the other for first order lights of 920 mm radius It was 
sia ie the m Of the two specimena Nous bls have composed of a plano-convex lens, with five refracting prisms 
nates dr E Luis Pus Au Merlin contrast concentric with it, and four segments of rings in the corners 
3» ee 
the other 1s smaller and darker, without white ends to the an- T pedal de rdg s breadth a d from 
tennz, and with only 29 pairs of legs ‘The third Éxamnple, ejcenue € separaté pieces oi wiic e lenses 
which we have still ative, 1s larger, but dark in colour Full | Were made up weie cemented together and mounted in 
details will be given elsewhere later on, and it may suffice for metallic frames 30 inche$square 
the present to state that the species 1s very closely allied to P In 1835, the late Mr Alan Stevenson introduced the 
Edwardsu from Venezuela, as described by Sedgwick, but differs | French apparatus into Great Butan In doing so he 
in the greater number of legs and the white-tipped antennze of | made several improvements, one of which was that he 
certain ufdividuals (prgbably the females), in the only slightly | increased the*height of the lens from 30 to 39 inches, at 
curved (nat hooked} claws, in the differentiation of the papillz | the same time diminishing the thickaess of theglass This 
mito two distinct kinds on the doisal surface, and apparently in | refiactor had eight prisms above and eight prisms below 
* d minor matters There is no dark dorsal lne The gemttal | the cenfral lens From that time Alan Stevensén’s lens 
A pair of a cone was glmost universally used until a comparatively recent 
evidently new, itis proposed to call it Perspatus zamauensis ee a revolution in theesize of lenses took place 
ee M GRABHAM . ew years*ago inventore were trying to obtain greater 
September § T D A COCKERELL power by igcreasing the diameter and volume of the 
>s . — r flahes, but Messrs Stevenson pointed out, in 1869, that 
e after agcertain*point ah increase of diametei of the lumi- 


Reflection on Valley Fog 


9. LETTER fiom an observer at the Ligk Obs# vatorg appeared 

fn NATURE on August 24, reportingethe reflection of mounga ns 

eina valley fog I was therefore mucheinterested to note the 
followyng*in the Morkshire Heraldef September 7 — 

a a may interest your teaders to hear of a 
natural ghenomenqn I noticed thm morning before 6 am 
Overlooking, fgpn. Leyburn} ghe valley of Wensleygale, 1t ap- 
peqed as though mdte than hal of the gdale was filled with 
waterPlike @@reat Mke with@fising fills op either side, and 
thesehill-sides, aove the leveP8f the (apparent) flood, were 
distinctby eeflected ingt The sun was Miting brightly at the 
se, but almosteimmediatelythe mist begat? to disperge, a18) 
the rage faded away e What stuck 
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m@ as unusual was the 


ar 


ngiy not accompanied by a corresponding increase of the 
radjus ofthe apparatusgvas aemustake, as the light bes 

ame e&k-focal and divergent, and that the proper way to 
secure Breater power was to enlarge the dzameter of the 
apparatus In 1885they had a lens made to their design 
of 15$0 mm *radius, and having a height of 5 feet This 
lens which was named ''Hyper-radiant," was tried at 
the South Foreland against other lenses, and with a large 
Io-ringedas burgei ıt was fouhd to givg a light from one 
and g galf to twice as intense æ the ordinary lenses 
which were pitted against it, with the same large burners 


‘in their foci, thus proving. conclusively that to get the 


powêr out 5f large burners it was 1mperatively necessary 
e 
e 
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to increase the diamete: of the appagftus In 1883 
Messrs Stevenson gét an offer from Messrs Barbier for 

a lens of 1840 mm focal, distance 
All refracting lenses from the gay of Alan Stevenson 
were,cylin@rical forgixed lights and plano-convex for re- 
volving lights, and no alteration of any moment has been 
made in the mode of thfir construction until 1888, when, 
instead of making the lenses cylindricaleor plano-convex, 
I proposed to give them a spherical form, that is to say, 
circular not only in the horizontal but also in the vertical 
section This desigg was carried into practice in the 
apparatus for one of the Fair Isle Lighthouses The in- 
troduction ofsthe spherical refractor has made practicable 
the construction of very much larger and consequently 
more powerful apparatusf and occupying much less space 
both in the daylight size and diameter of lantern, and, 
hence, diameter of towei It has rendered practicable 
the quadiilateral arrangement with hyper-radiant lenses 
which have already been eiected at Fair Isle, the lenses 
being cut so as to give two flashes from each side of the 
quadilateral An experimental lens made for Mr Wig- 
ham is to betried in Ireland It ıs 2m focal distance, 
and the spherical refractor is 7 feet 6 inches diameter, 
and wilbgive one flash from each side of the quadrilateral 
M Barbier says that in making this lens he was attempt- 
ing to give the most powerful flash possible, and he 
adopted the spherical refractor In this case, however, 
the spherical refractor has been carned, in my opinion, 
rather far, except ın the view of economy in keeping the 
angles of the whole apparatus within reasonable limits, 
which ıs only possible (in an apparatus of 4m diameter) 
by the use of the spherical refractor, and by its being 
made to subtend a great angle When I ppoposed this 
e form I pointed out that.there was a loss of efficiency if it 
subtended more than 49 , now M Barbier has made the 
spherical portion, subtend 64°, or 24° farther, and 8° 
farther than any spherical refractor yet made The 
great amount of ight which I experimentally found re- 

. 








turned from the inner face of the spherical refractor made 

foi Fair Isle, however, shows that up to 20°,and perhap 

farther, 1t 1s ample to make up for any loss of hght caused ! been considered*inexpedjent, ytth glass of the®ordinary 
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j the centres of curvature of each refracting léns lids out- 





By the greater divergence which takes plactzz the spherical 
refiactor, and which would be a small souwe of loss in 
a revélving light, but would better illuminate the nearer 
sea in a fixed arc 


è Equiangular Refractor 


To obviate the loss of light at the outer face of the 
lenses, especially those remote from the focal plane—a 
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loss which stops the refractor being carried with due 
regard to efficiency farther than 30°eto 40° in the 
cylindrical form, and 20° in the spherical form—it will 
be found that the most efficient form 1s a refractor which 
I proposed, with the inner face of each lens deing equal 
work with the outer face, or nearly so—and by a carefpl 
stedy of such a refractor it will be found that thé locus of 


side the refra&tor,and at points below the focal plene, 
and more and more remote from «the lens, as the lenses 
aie more and more remote from the focal plane, and tha? * 


the inner face of the refractor ought, in dact, to be à oe 


parabolic curve (Fig 1) This can very cBbsely be 
approximated to by a circular curve with a suftably 
chosen centre,on the focal line produced, but, the ceptre 
1s go far distant that when the spherital form antl the 
equangular form gre used in combination (Fig 2), the 
inner face of the equigngular prisms akove antl below it 
may, with sufficit accuracy, be made straight ang lean- 
ing outwards in. place ef bein verfigal as in, resnel’s 
form By the combination ef the spherfcgl refractor and 
the equiangular,er a refractor of the equiangulgr éorm ` 
alone, the defect in Tresnele refractor, naftffily theoss of 
light at emergencefroin the lenses, especially those remote 
roma the focal, plane, 1s avoided, afd the reffaĉtor may 
thus*be made to subtend an angle which das hethefto®™ 


ee 
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refractive index'of 153 The equiangular prisms cause 
less loss of kgat by absorption and reflection than either 
the spherical or Fresnel refractors, and also act $n the 
light so that ex-focal hght 1s better deait with, thereby 


reducing the divergence : 


CHARLES À STEVENSON 
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MODERN DYNAMICAL METHODS 


A. DYNAMICAL system ıs said to possess a gzvez 

number of degrees of freedom, when it 1s capable of 
assuming the saze number of indepenCent positions 
The position of the system, in any possible configuration, 
1s capable of being determined by a definite number of 
independent quantities, which afe equal to the number of 
degrees of freedom of the system These quantities are 
called the co-ordinates of the system 

When the system possesses szx degrees af freedom, the 
motion may be completely determined by expressing in 
mathematical language a principle which may be con- 
veniently termed the prznceple of momentum ‘This prin- 
ciple ıs specified by the following two propositions — 
(i) The rate of change of the component of the linear 
momentum, parallel to an axis, of any dynamacal system, 
zs egual to the component, parallel to that axis, of the im- 


pressed forces witch act upon the system, (n) the rate of 


change of the component of the angular momentum about 
any axts,zs equal to the moment of the impressed forces 
about that axts Since the motion of the system may be 
referred to any set of fixed or moving rectangular axes, 
the above-mentioned dynamical principle furnishes six 
equations connecting the six co-ordinates, which, when 
integrated, will determine the latter in terms of the time 
and the initial circumstances of the motion? 

The various ways of expressing this dynamical pnn- 
ciple 1n mathematical language are explained in treatises 
on dynamics and a variety of special forms and par- 
ticular cases are obtained, by means of which the solu- 
tion of numerous problems can be simplified For 
example, Euler's equations, for determining the motion 
of rotation of a single rigid body about its centre of 
inertia, is a particular case of the second proposition , 
whilst Kirchhoff's equations, for determining the motion 
of a single solid in an infinite liquid, 15 a special form of 
both propositions W 

When a conservative system possesses seven degiees 
of freedom, the motion may be completely de:ermined by 
means of the principle of momentum combined with the 
principle of energy The first principle, as we have 
already shown, furnishes six equattons, whilst the second 
furnishes one,,henSe, we have a sufficient number of 
equations for determining the motion 

* Whenea dynamical system possesses more than segen 
degrees of*freedom, the principles of momentum and 
energy are insufficient to determine the motion, and 
ugder these circumstances, the most convenient method 
sto adopt 1s to use Labiange's equations, but inasmuch 
as these equajions are double-edged tools, which are apt 
to.cut the fingers of the unwary, then employment re- 
quireg considerable care 

The kinetic energy of a dynamical system can be ex- 
pre$sed *n*a variety of gifferent fors, but"it wil? only be 
necessary to mention the followfng three In the first 
form, it 1sexpressed as a homogeneous qufadiatic function 
of velscities, Which, are the tim®-vawations of the co- 
ordinafes of the system This fgrm, which will be de- 
noted by* T, 1g willed thé Lagrangian form, gt is the 
- only one which it is8permissiblg to usg when employing 

Lagraff&e's eqmatior$, and fMany fhustakes have been 
made $y persons Who have aft@mpéed_to use some other 
fom ee e e-* 
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e ¿T the segond*form, which is called thé. HEnzltendkel, 


Jorm, The kinetic energy gs expressed a$ a homogeneous 
e „70 
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quadratıc fundyon of the momenta of theesystem If 
0 be any co-ordinate, and © the generalized momentum 
of type 6, ıt 1s known that . . 


[] 
° oT =6 6 s e (1) 
. 00 
whence © 15 a linear function of the velocities Hence, 


if the velocities be eliminated fromgthe Lagrangian ex- 

pression for the kinetic energy by means of (1), it follows: 

that the latter will be expressible as a homogeneous 

quadratic function of the momeita ©, which is the 

Hamiltonian form We shall denote this form by T 
Lagrange’s equations are ? 


ad(oT\ oT e av 
—À——1—uI———-u 2 
“a 08 00 06 (2) 
&@here Vis the potential energy , and if the elimination 
be performed, we shall obtain 
do ,0T _ av 
q 596 ^ ^5 (3) 
we have also the reciprocal 1elation 
oT — 
aa e (4) 


Equations (3) and (4) are Hamulton’s equations of 
motion haka 

The third form of the expression for the kinetic energy 
is of special importance in hydiodynamics and other 
branches of physics It sometimes happens that a 
quantity occurs which can be recognized asa momentum, 
or as a quantity in the nature of a momentum, whilst the 
velocity copresponding to this momentum 1s either un- 
known or would be inconvenignt to introduce This, 
occurs in problems relating to #he mdtion of perforated 
solids in a liquid, when there is circulation, and is a pér- 
ticular case of Dr Routh’s theory of the “Ignoration of 
Velocities”! We therefore require a form of Lagrdnge’s 
equations inewhich certain velocities are eliminated, and 
are replaced by the corresponding momenta 

Let the co-ordinates of the system be divided into two 
groups, Ó and x, and let x denote the generalized mo- 
mentum corresponding to x Then 


(3) 


By means of (5) all the velocities x can be eliminated 
from the expression for tlfe kinetic energy , and it is re- 
markable, that the result of the elimination does not con- 
tain any products of the form «@ The expression for T 
may accordingly be written 


T-£4$. 6) 


where & 1s a homogeneous quadratic functiog of the 
velocities 0, and $ is a similar function of the mo- 
menta x 

Equation (6) 1s therefore a nfixed form, which 1s paitly 
Lagrangian afd partly Hamiltonian ®We now require 
the correspanding farm of the equations of motion in 
whith all the X have, been eliminated from Lagrange’s 
equations 

@rom (1) it follows that the generalized momentum @ 
1s a dinear dunction of the welocitles 6, x , and if the latter 
felocitiés be eliminated by means of (5), ıt follows that Ə 
1s expressible as a linear function of 0, « Let the 
perti6p which 1s a linear function of the «’s be denoted by 
© , then ıt can be shown, that if 

e. 


L-£4-395-8—V (7) 
the equation of pe Ois * . 
* oe o. dðL eL ^" 
o2 UL Sho 8 
. ° dtbg 08 (3) 


1 Ha$ıng regard to tite object of the theory, I think the phrase “ Ig- 
noration of Velociges " 1s better than ‘‘ Ignoration of Co ordmates ” 
s . 
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whilst that gf type x 1s è 
` s dk _ aL >p (9) 
. dé Ox ý 
We have also the additional equations 
. ~ 
Q= a +e à (10) 
e e. 
E aea N a) en 


Equations (7) to (41) were first given by myself in a 
paper published in the Proc Camb Phil Soc for 1887, 
and it will be observed that they include the equations of 
Lagrange and Hamilton A form of the modified 
Lagrangian function, which is equivalent to (7), was 
given by Dr Routh a few years previously , but it is no, 
of much practical use, owing to the fact that the elimina- 
tion of the velocities x has not been performed 

It sometimes happens that the co-ordinates of the type 
X do not enter into the expression foi the energy of the 
system, in which case they are called zgzored co-ordinates ,! 
under these circumstances it follows. fiom (9), that all 
the momenta « are absolute cunents A top spmning 
about its point under the action of gravity 1s one of the 
most familiar examples of ignored co-ordinates, and one 
which illustrates several important dynamical theorems 

When there are ignored co ordinates, the steady motion 
of the system, and the stability of the steady motion, can 
very easily be investigated — Forif we suppose that all 
the co-ordinates @ have constant values, (8) reduces to 


os oV 
aot a6 

“There are as m&ny equations of this type as there are 
co-ordinates 0, and an examination of this system of 
equations will sh&v whether steady motion 1s possible, 
and if so, will determine the necessary conditions which 
the co-ordinates @ and the constant momenta x must 
satisfy 

It can also be shown that the steady motion will 
always be stable when $ -+ V 1s a minimum (see Proc 
Camb Phil Soc May 1892) 

We have therefore the following simple rule for deter- 
mining tge steady motion of a dynamical system when 
there are ignored co-ordinates — Eliminate all the veloci- 
ties coiresponding to these co-oadinates from the expies- 
sion for the kinetic energy df the system, so that the 
latter 1s expressed in terms of the velocities 6 and the 
momenta « Let and V be that portion of the zotal 
energy which does not depend upon the, 6’s, then the 
conditions of steady motion are, that $ + V should be 
stationary, and the sfeady motien will be stable provided 
this quantity is a minimum e 

The preceding theorem also enables us to deduce by a 
vely concise method all the results connected with the 
steady motion of a hquid ellipsoid, which 1s rotating 
about a principat axis under the influence of its owh 
attraction It also enables us to efamine tH stability of 
these different cases of steady metion, Mr disturbances 
which produce an ellipsoidal displacement 
: A B Basser® 
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THE PASSAGE OF GRANITE ROCK INTO 
FERTILE SOIL $e 


e 
HAYEN G for the last three or four years paid Pa- 
ticular attention to the natural formation of soil, 
I venture to believe that a conche account, or rather 


Y d diéries, intfo 


* I must confess that I donot like the phrase seed 
duced by Prof J J Thomson, for st conveys alwolutely 1b meaning to my 
mind I have no sympathy with the attegnpts, which have occasionally 
been made, to introduce short words of Teutonic origin into scientific 
nomenclature, &s the words in question appeareto me tê be sitfrularly 
deficient 1n point 
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stimming up, of the results of my researches, and of the 
mass of my observations—1n one typical dirgction—may 
be ofeinterest to the readers of NATURE s indicated 
in the heading, the making of soil from granite is the 
only section of a very large subject which will be briefly 
*onsidered in this paper 
The agents conceimed with the turning of gianite (ar 
any other rock) into a fertile soil may be shortly classified 
as mechanical, chemical and vital The first-named 
| produce the largest results in bulk, and the principal 
mechanical agent with which we have to deal 1s frost 
The second and third classes of forces are extremely 
impoitant, as itis by their actions that the Yaw material 
of plant-food .s prepared, though unfortunately poisons 
also are brought into being through their activity These 
last-named classes, however, likewise materially aid the 
action of fiost (or, in tropical countries. of varying tem- 
peiatures) ın the mechanical separation of rocky matter 
To render my descriptions as little confusing as possible 
' I will endeavour, without regard to classification, order, 
or divisions, to trace the history of a granite soil as I 
have observed it in many localities in Scotland, from the 
practically unbroken rock into the condition in which it 
has been made by nature fit to bear the most luxuriant 
crops But first of all I must 1emind my readers of two 
or thiee geological facts about granite It ıs a holo- 
crystalline (ze wholly crystalline) igneous rock, com- 
posed essentially of orthoclase, quartz, and mica In its 
most typical condition the last-named mineral 1s always 
of the biotite or magnesia-mica species Besides these 
essentials we always find (in Scotch granites at least) 
plagioclase, other species of mica than the essential, 
apatite as an endomorph, ze locked up im the mass of 
other minerals, and magnetite, and almost invariably, if 
not always, a *ittle pyrites, and more or less hornblende, 
&c 
A rough mineralogical analysis of Kemnay granite 
taken from the lowest working of the well-known quarry 
in Aberdeenshire gave the following percentages — 








Orthoclase felspar 42 00 
Quartz 22 00 
Siotite-mica 20 00 
Plagioclase-felspar 9 00 
Hornb.ende 325 
e Muscovite mica . 2 00 
Magnetite (and Ilmenite) I O00 
Pyrites o 50 
Apatite . o 25 
Total * 100 00 


*. 

The first change which comes ovet giagite 15 the per- 
oxidation of some of the iron always present ın its mass 
"This sets 1n, and increases to the greatest extent, of coursé, 
where air and water can most readily ente1 he surface 
of the rock bgcomes browned with the hydrated feiric 
oxide formed, and brown skins, of a deeper colour thag 


the surface generally, coat the wallf of the original rock +e 


Joints But in the mass of the rock, away from these 
primary fissures, thereare areas which are more permeable 
than others from the surface, and through these, steaks 
of ferric oxide—anhydrous first, afterwards hydrated— 
are prodticed * Those lines of rugt are the begining? of 
a rw set of joints, whch have not yet been properly 
recognized in geological ljterature, and which Iall here* 
call weather jointasto dfstinguish them from the pfimary 
Joints of consolidation gnd rock moYemenjs TH first 
oxidation steaks of the cqpting weftber fisshres are 
invisible"to the gye, bug can be dÉtermined under the = 
microscope They gtaduahf increase in. vaeth ab®ve as 
they extend thg:r lines beft@ath, and they afford paSsages 
throygh which vfatÉr can more readily percolatesthan in 
fhe surrowdhdifig fresher ards, and as®a c nsequenee e 
planes along whieh frost, can mere powerfully act “By 
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the constant mUltiplymg of the weathei Joints, which afe 
first markede cut by oxidation as alreadv indicated, and 
afterwards made definite and widened from the mést ex- 
posed rock surface inwards by f10st, one of the first steps in 
soil formation 1s accomplished As those fissures aie 
increased the uppermost portion of the rock is separate 
By them into distinct pieces, whith latter are again in 
their tuin broken up by the formation of weather joints 
in the same way as the original The gieat bulk of a 
soil has been produced in this way 

While the oxidation of the iron, as I have observed, 
is very nkely the first change to set 1n 1n every case, it 1s 
never left for any lengthened period to promote, by itself 
alone, the decomposition of the rock Very soon the 
work of carbonation 1s seen to be progressing alongside 
of ıt, though at a considerablf slower rate The car- 
bonic acid gas of moist air, dissolved in the penetrating 
water, attacks the felspais, the biotite, and the horn- 
blende The way in which it brings about the 
decomposition of these minerals is interesting Certain 
molecules succumb much more easily to the action of the 
carbonic acid than others, and the result 1s that scattered 
points of weakness from the thorough decomposition of 
these are brought into being in different parts of the 
mineral, and those decomposed portions warp round 
about the other and fresher mélecules, as shown in the 
annexed diagram, which has been constructed from what 
I have observed in decomposed felspars 

The clay of decomposed felspar has great plastic and 
warping power I have observed only 15 per cent of 
pure clay ina mass hold the 85 per cent of other and 
different constituents together in a plastic union as if the 
whole had been pure clay There are two or three 
other hitherto unknown facts connected with the natural 
‘decay of felspars which I have ascertained from my re- 





Diagram of kaolimized felspar x 260 The whole greurd-mass is kaolin or 
pure clay, the bodies scattered through this are parts of the original 
felspar not yet decomposed 


. 
searches I have noted two processes of decomposition— 
that whieh occurs when the carbonic acia 1s 1n excess or 
can obtaia freesacce$s to the mineral, and that which takes 
glace when either of the opposite conditions pievails In 
the firs? caşe the felspar—supposing it to be orthoclas:— 
has the molecules of its body which are affected com- 
pletely broken up into clay, solid secondary or colloid 
lica, and carbonate of potash In the second case, 


*" where for some reason a sufficient supply of carbonic 


ee 


- 


acid cannoteget within “chemical? distance of the fel- 
spar mélecules, clay 1s produced as before—only more 
slowty— but the potash of the molecule 1s carried off in 
twg segtigns, part as a carbonate, and part as a soluble 
&dichte;  From*the pdagrociase-felpar the same gon- 
editions produce simular results, except that the soluble 
silica wich would be produced hgie is of course in com- 
binatypn with sodium * I have found the soluble silica of 
soils adayzys «n the form ejther of silicate of potassium or 
sodium, and ey faequentiy both of these oc@ir mixed 
together fs a. ° © 

Bregite, bY fhe continued @¢tion of carbonic acid, oxy- 
gen, and water, loses magnesia (tfkep queas carbonate) 
and iroh {remoyed ether ag oxide or carhpnate) and Res 


9 i Seemlso infth s connection m & s 
y article on “ The Act f Li 
Soils," NrunE, Jan 29, 1890 6 e Soar on: Cla 
e e 
NO 4396, voL 46] . F 
; * . Bn 


¢ . 
comes eventuflly the white or sede muscovite variety 
which undergoes no furthe: chemical change In biotite, 
however, the chemical change ysually takes plage much 
more uniformly through the muneral body than gver 
happens in the case of the felspais 4 e. 
Hornblendeeby carbonation, oxidation, and hydfation 
yields lime as carbonate urtil te whole of that base is 
taken out, a traee of magnesia as carbonate (the bulk of 
this base 1s almost invariably left ın the insoluble residue), 
the chief portion perhaps of its iron as oxide*and carbo- 
nate, manganese as hydrated oxidg, and any trace of 
sodium and potassium which it may contain as carbo- 
nates, or partially when conditions are lessefavourable as 
soluble silicates The residue left after the hornblende 
has lost the above can generaBy be determined as some 
variety of chlore (hydrated silicate of magnesia, iron, | 
eand alumina), which in the course of time by further loss 
of iron becomes an impure serpentine, and this late: on a 
steatite or magnesia-clay, to which the greasy feel of 
soils is due 
The pyr:tes of the granite rock 1s slow to change, but 
it also 1s eventually acted on, by water and oxygen par- 
ticularly, the latter combining with its substance here and 
| there to form a sulphate, which has a great mission in 
| the physiology of the soil 
I have said that the afarz/e occurs as an endomorph 
It 15 set free to dissolve slowly without change nf ordinary 
carbonated water when the minerals which hold its 
| microscopic needles in their substance are broken up, 
! mechanically or chemically The magnetite and zimenzte 
grams of the granite rock are only altered with provo- 
king slowness Their function, however, in the work of 
the soil is, as fai as I can see yet, of no importance 
Traces at least of another minggal occur very frequently, 
in granites This is tourmaline, the history of which in 
soils I have been investigating for the last half-a-dozen 
years with some success > 
The chemical changes which I have been mentroning 
begin first on the exposed surfaces of the rock and along 
the faces of the primary joints Then oxidation occurs 
in streaks and bands through the rock mass, and around 
those areas carbonation 1s most active In fact oxida- 
tion opens up the rock for further change, chemical as 
well as mechanical 
Frost ıs the principal agent of disinteggation. or 
mechanical breaking up in this country, but a relatively 
minute poition of the work is accomplished by heat and 
cold, the friction of percolating water, changes in the 
degree of humidity of the atmosphere, the pressure exerted 
by roots, and so on 
No soone: does a fraction of the surface percentage of 
the exposed rock portion undergo chemical change than 
a new element in the making of soil comes into play— 
that, namely, of organic matter, first living, and tlen dead 
and hving We will deal first with the living matter 
On tle partially decomposed gurface of rock, fungal and 
aigal spores (tge latte: of a lowly type) éettle and live and 
grow in symbiotic union as lichens “There are many 
different kitds of *ock-hchens, but the vegetative 
physiology of aS is identical The surface of the growth 
which fies next the stone 1s engaged in parts, during moist 
weather at least, in the imbibitign of water, with the ex-, 
eedingly fneagie amountÉ of mineral matters dissolved 
n it from the surface of the rock Those absorbing areas 
of thg under surface appear to be also superficial breath- 
ing organs, fer they certainly excrete earbonic acid gas, 
which of course will jom with the atmospheric carbonic 
acid in helping the work of decomposition of mineral 
bodies And it appedrs to me—though here I am not 
cgrtain--that these absorbing areas dte less generally 
found 8er tlfe quartz of the granite, which 1s not capable 
ef chemical change, tham over the decomposable minerals 
The lower absorbigg areas of the lichens are in their 
functional relations common to internal fungal and algal 
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membersgand the per surface of the colony is also a 
common aksorbing (and transpiring) tisqié, though here 
it 1s only the atmosphere gases which ate taken 1n to the 
interios There is not the slightest doubt but that the 
fumgal members utilize the nitrogep of the air, there is, 
nongin thf rock fosthem to receive , and that the algal 
members absorb carbonic acid gas from tRe air taken 1n, 
and combine it with the’elements of water to make car- 
bonaceous food, forghat again is not presented to them 
from the rpck, the lichen growth cannot any more than 
1s the case with higher plants utilize the carbon of the 
mineral carbonates m the manufacture of carbohydrate 
or hydrocarbon food 

In reprodifction, separate spores of algz and fungi are 
produced from the lichen, and some of these may germi- 
nate above the parent community and unite to form a fresh 
colony upon the old, or a new colony may be produced 
from foreign spores In any case we find generation afte& 
generation of lichens forming on the same favourable 
spot, but succeeding generations are partially parasitic 
and saprophytic in nature, as is shown by the manner in 
which their lower absorbing surfaces or prolongations act 
on the lichen growths beneath them By and by, when 
perhaps a score of lichen colonies have formed one 
above the other—the newer slowly extinguishing the life 
of the older—a vegetable considerably higher in the 
scale of being comes forward and caps the last lichen 
‘This i$ some variety of moss Spores of mosses, cairied 
to the stone surface, germinate there in moisture, and if 
upon lichens, the moss plantlet develops into the adult 
Its rhizoids pierce their way through the substance of 
the lichens, and many get down to the decomposing 
stone surface, while some never leave the lichen bodies 
The action of the moss rhizoids on hing and dead 
lichens, also, I hink, «hows that that plant can be a 
parasite and a saprophyte as well as a normal vegetable 
feeder, and in thgs respect, except 1n its not utilizing the 
nitrogen of the air, 1esembies the later lichen growths 

In this way, by the succession of lichens and mosses 
(and afterwards higher plants), the essential organic ele- 
ment of soils becomes early incorporated with the me- 
chanically and chemically disorganizing rock 

The dead organic matter changes in different ways 
first, very slowly and very indifferently, by the action of 
air and water, and second, 1apidly, by the spreading 
throughits mass, where air has free access, of bacteria 
and other lowly fungi which are saprophytic, but can also 
assimilate nitrogen from the atfnosphere, as 1s shown by 
their increasing, and not simply maintaining the original 
amounts of nitrogen left by their predecessors By the 
first method of change the organic matter becomes the 
tougher former of humus, and humic aad othe: related 
acids arise from ite, by the second the mild, dry, or 
friable humus 1s produced afd little or no humic acid 
A very caieful investigation shows that those bacteria 
which have the power of removing from the dead organic 
matter the elements of their nutrition give out by the 
decay (which ours rapidly) of their badies when they 
die the nitrogen and other elements in an, active state 
The nitrogen of the dead bacteria foris readily nitrate of 
hme or potash by contact with thèse baS&s 

Now to give a short summary here Oxidation of yon 
is the first change perceivable in granite, then creation 
and multiplication of weathey joints, and casborfatign 
follows, next humus 1s formed by lichens, and thdh 
higher plants, following this, fungoid germs, gapable,of 
assimilating aerial nitrogen, become abundant # finally 
all the three processes, mechanical, chemical, and organic, 
go meirily on together and contribute all ın their proper 
shares to the forgiation ofan ever-deepening sei], capable 
of supporting the luxuriant life of the highest plápts Bhe 
humic acid which is formed by tle morfanic Massy of 
humus has a certain decomposifg action? but 1t gradually 
changes td carbonic acid, with the aetion of svhichgn thi? 

. 
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connection, we have already dealt Well, to apportion 
fhe shares of the work done further BY disintegration, 
or mechanical action, the great rough mass of the soil 
is ptoduced By oxidation and carbonation, soluble 
minerals capable of entering the plant are prepared, and 
insoluble matters like secondary silica, pure clay, and 
*steatite, are brought into being By the action of living 
matter, rock decomposition ıs hastened, and nitrogenogs 
substance ıs brought into the soil By the presence and 
action of dead organic matter, rock decomposition 1s 
also forwarded, and a field for aerial nitrogen-assimi- 
lating germsis prepared The table below gives a list of 
the materials found in the youngest granite goil on which 
nothing higher than rock-mosses are growing 

Granite minerals in fairly fresh condition About 80 per cent 

Clay aud insoluble secondary silica About 3 per cent 

Soluble silica * Not determinable. 

Carbonates of potash, soda, lime, mag- 

nesia, non, and phosphate of lume 

Sulphates of above, except non 

Sulphate of tion 

Peroxides of iron and manganese 

Humus 


About 2 per cent 
Not determinable 
Merest trace 
About 3 per cent 
12 per cent 








Total 100 pei cent 


Later on, as the soil deepens, we find some curious 
changes proceeding, which I will briefly indicate Sul- 
phates are now produced in considerable quantities 
Wherever iron-containing minerals are brought into con- 
tact with organic matter, sulphate of iron tends to form 
as well as carbonate (humate ?), and possibly other com- 
pounds, and the pyrites which was slow to change at 
the beginning now produces sulphate of iron with greater 
rapidity The dissolved sulphate of iron coming into 
contact with the carbonates of the alkalies and alkaline 
earths liberased from the felspars, hornblende, &c , as 
already explained, causes a double decomposition The 
ferrous sulphate becomes a carbonate, and the carbon- 
ates of lime, potash, soda, &c, become sulphates The 
iron carbonate, where exposed to air, readily oxidizes to 
ferric oxide, the chief colouring ingredient of the soil 

Now, ın the finished soil, which, ıt must be remem- 
bered, is when produced from granite a loam, we have 
the following approximate composition, as fairly typical 
of a good granite soil such as may be found in the valley 
of the Don in Aberdeenshire — 





. . Per cent 
Pure clay ard steatite about 10 
Insolubles Quartz and secondary silica ,» 20 
| Museovite » 4 
Orthoclase $ » 30 
Plagioclase je x 
Biotite e 9 
Substances i re i T . "A z 5 
capable of Hematite and limonite (ferric , e 
taansiormation, oxides) and manganıc oxide e 5, 99 
Pyrites » 95 
* | Humus and animal organic . 
matter, fangi, &ce » 5 @ 
Humic aci 5» 05 
oe E silicate e » 03 
Ferrous sulphate! % O05 
Phosphates of lime, magnesia, e 
í potash, soda, &c 5 o3 
e * i Sulphates of lime, potash, $5.9 
e. | | sodd$ magnesia, &c » 08° 
Non-injurious à Nitrates of lime, potash, soda, e. 
solubles ] - magndia, €&c e * s ne. 93 
Carbonates of lime, otash, e 
| soda magnesia, &c èe ° @, Of 
. \ Chlorides of above *. » Trace. 
Water and tir (mechanically he d)in dry æ e 
summer perhaps abowt 39? te 32 
. 2s Toml * a 1000 
* e e . e 
1 More than o 1 percent isinjurious @ R ese. ° 
“eo Pod e 
. * 96 * 
e 
e : e e 
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In conclusion ] have to pornt out, as shown by my in- 
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form the subject of sa paper hy Kraivoughkine, and it may 


vestigations commenced four years ago, that farmyard"| be mentioned tifat the treatment appears to haye been as 


manure laid or to the land is only rendered properly 
available to the crops by the action of bacteria as fadi- 
cated above in connection with the natural humus, The 
inorganic forces have httle action upon it, except ın pro- 
ducing humic acid and other 1njarious matters 

he most of the soluble mineral stibstances in a mature 
soil, it may also be mentioned, are in the form of sul- 
phate They originate from the primary minerals as 
carbonate, but are soon altered, mainly by the ferrous 
sulphate The sulphate unfortunately 1s not the most 
suitable forme in which minerals can be presented to 
plants for absorption, for the simple 1eason that, being 
so stable in chemical union, it causes the loss of too much 
ofthe plant’s energy in the interior of its body before it 
can be decomposed It must be*:emembered that green 
plants decompose the compounds which enter their system 
before they utilize their elements o1 simpler forms in the 
elaboration of food ALEXANDER JOHNSTONE 

Edinburgh, August 5 





THE IMPERIAL INSTITUTE AT ST 
PETERSBURG? 


N November, 1885, some months after the publication 
of Pasteur’s discovery for the treatment of hydro- 
phobia, an officer of the Russian Guards was bitten bya 
rabid dog This officer having been sent to Paris to 
undergo the treatment, his Highness Prince Alexander 
Petrowitch d'Oldenburg established, at his. own expense, 
aprovinciallaboratory at St Petersburg, where Pasteur's 
treatment could be duly carried out This establishment, 
however, soon proved to be too small for scientific 1nves- 
tigations to be properly carried out therei% and it was 
decided to build a large laboratory in which researches 
might be made under the best possible conditions , 
accordingly the same enhghtened nobleman bought a 
piece of ground of 37,464 square metres imn extent, on 
which the present Institute 1s built 

The buildings comprise physiological, pathological, 
chemical, bacteriological, and epizootological sections, 
with their laboratories, under the direction of such men 
as Neucki, Winogradsky, and others There is also a 
department where Pasteurs trgatment is carried out, 
together with a small hospital for infectious cases ach 
section 1s complete 1n itself, and all the arrangements are 
on the newest principles and on a vegy large scale The 
expenses are defgayed partly by the Prince of Oldenbug 
and partly by public subscription and the whole Insti- 
tute compares favourably with any Institute .n France 
or Germany e. °? 

The directors of the Institute publish every two or 
three mofths a volume embodying the scientific results 
obtaméd in the laboratories, and the first two numbers 
have now been published As might be expected after 
what has just been said, their contents are of wide 
*4nd varied interest Neucki publ.shes some chemical 
e» researches on ghe microbe producing inflammation of the 

mammary glands of milch cows and goats, and his paper 

will sfecially interest those who 1n this country have fol- 
lowed the remarkable researches of Dr E Klen Wino- 
grad$ky ‘gives am accgunt of the various nififying 
organisms discovered by him in*the soil of differeht 
countries e This quthor quotes jhe iesedtrches of Prof 
and M$ Frankland,artd of Prof Warington, and though 
to some egtent contradictory, Winpgradsky’s researches 
agree with thosg ef the Eng%gh observers in all egsential 
“partigulars This paper is certayily thegmost important 
which bas as$@ appeared on@this ve&ed question The 
results obtained by Pasteur's tr@&tment RSS. Petersburg 
hee oo . 
mé e xpéngiental à Biogas pubes per Hasan: jmpénet dg 
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successful at St Petersburg as in Peris 

The other papers refer to the, chemical and physio- 
lpgical effects of tuberculin (Bujwid, Helman), to the 
transformation of nutritive media by the Macillus of 
diphtheria, andeto the chemical composition of ‘this 
micro-organism (Dzierzgowski dnd Rekowski), while 
Blachstein endeavours to draw a distinction between the 
bacillus colt communis and the bacillfis typhi abdomin- 
alis, based on the chemical decompositions produced by 
these organisms in the media in which they grow Lastly, 
Mizerski and L Neucki give a critical résumé of the 
methods used to estimate the quantity of kydrochloric 
acid contained in gastric juice 

The 1eseaiches which form the®subjects of these papers 
are varied enough, and whilst congratulating their authors 
we may express the hope that the Institute will have a 
long and prosperous caiee1 Our good wishes must be 
tinged with regret for ourselves—regret that there should 
not be a similar Institute in England, and 1egret also that 
there should be in this country a class of people who will 
oppose the establishment of such an Institute until a 
Bishop or Royal Duke has died of rabies 

M ARMAND RUSNFER 





NOTES 


Last week much anxiety was felt as to the health of Sir 
Richard Owen On Monday his condition. was better, and the 
Improvement, was maintained on Tuesday 


THE herbarium of the British Museum has acquired, by pre- 
sentation fromethe widow, the very valuable collection of Mus- 
cine, made by the late Mr George Daviese of Brighton It 
comprises upwards of 20,000 specimens of mosses, hepatica 
and lichens, partly gathered by Mr Davies M Great Britain and 
on the Continent, partly communicated to him from New Zealand, 
Samoa, India, the West Indies, and America 


Pror HIERONYMUS has been appomted curator of the Royal 
Botanical Museum at Berlin 


THE Exhibition of the Photogiaphic Society of Great Britain 
was opened on Monday at the Gallery of the Royal Sotiety of 
Painters in Watercolours It will remain open till November 10 


WE regret to have to 1ecor€ éhe death of Mr George Croom 
Robertson He was fifty years of age, and only lately, m con 
sequence of ill-health, resigned the professorship of Mind ana 
Logic at University College, London, to which he was appointed 
1n 1866 Prof Robertson was well known as a brilliant teacher 
of the subjects to the study ofewhich he dÉvoted his life, and at 
the editor ef And He was associated with Prof Barf in the 
editing of Grote's ‘‘ Aristotle," and was the author of the volume 
on HobÉes in Blackwood's series of * Philosophical Classics ' 
He also contributed to the latestsedition of the “ Encyclopedia 
Butannica ” A 


. 

Dr GEORGE BÜxow Teoncsrarr died at Wandsworth on 
Friday last in his ninety-fourth year When a young man he 
was assistant to Dr EHope,, Professor of Chemistry at the 
Ugiversity*of Edinburgh, andehe 1s believed to have been the 
first teachet of practical chemistry to medical students m this 
countr$  I$e was one of the founders and a. vice-president of 
the Chemical Society of London 


. 
Students of folklore wail be Sorry to hear of the death of 
Remhold Kohler, lebrarian at Weimar, whdte he was born in 
1835 Heediedon August I5 Dr Kohler was a man of great 


leqrning, well knoyn as an authority on the subject in which he 
owas chigfly intgrested : . 
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THE Apencan Adjdemy of Arts and Stienges has published 
„an excellem ‘‘Memoygial” of Joseph Lowenng, who was a 
Fellow of the Academy from 1839 to 1892, Corresponding 
Secreté@ry from 1869 to 1893, Viae-President from 1873 to 1880, 
ant President from 1880 to 1892 
Decfmber 25, 1813, and died on January 18, 1892 The 
** Memorial" consists chiefly of speeches delivered, and letters 
read, at a meeting helg for the commemoration of his life and 
services, with a biographical sketch by Prof J P Cooke, 
Secretary of the Council, and a list of Prof Lovering's pubh- 
cations At this medting the chair was taken by Di A P 
Peabody, who said that there was a certain fitness in his leading 
the proceedings, as Mr Lovering had been his pupil] Speaking 
of Prof Lovermg as a teafher of physical science, Piof J P 
Cooke said ‘‘He was one of the best éecturers I have ever 
known, and I have known the greatest masters of my time? e 


DURING the past week the weather has been of a decidedly 
cyclonic type , large disturbances have reached us with consider- 
able frequency from the Atlantic, and have mostly passed to the 
northward of Scotland The winds have been moderate to 
strong from the south-west, but have at times attained. the force 
ofa galat places 1n the north and west, while on Tuesday they 
were boisterous in all parts of the United Kingdom The ram- 
fall hag bgen somewhat heavy in the north and west, but light in 
the southern parts of the kingdom, where, dung the first part 
of the period, the weather was generally fine, ‘with occasional 
must or fog in the mornings The temperature has, on the 
whole, been mild, the day readings ranging from 60° to 65° over 
most parts, while 1n the extreme south they have exceeded 70° 
on several occasions The Weekly Weather Reporgpublished on 
the 24th instant shows tha some of the night minimum tem 
peratures during that week were very low for the time of 
year, the shade thermometer falling to 25° 1n the east of Scotland, 
and tq between 28° and 31° in most other parts 


AMONG the valuable discussions which appear ım the 
Reper torium fur Meteorologie, issued under the authority of the 
St Petersburg Academy of Sciences, is one in vol xiv, 
by B von Nasackin, on the Storms of the Baltic, being m fact 
a continuation of similar works (by other authors) for the Black 
and Whitg Seas The data used in the discussion are taken 
chiefly from lightkeepers’ journals and stations on the coast 
The general results show that the®yearly frequency of storms 
differs considerably in different years, and the number of storms 
at individual stations also varies considerably In the 
western part of the Gulf of Finland and in the south 
of the Baltic storms are much more fréquent than m 
the other parts Tlf mean vgnd-dnection les between 
south ang west, and the pimncipal storms occur from jhe same 
direction, and also between west and north The maximum 
number occurs almost everywhere in December, aftd the 


minimum in Augusg. " ° E 


Das Wetter for August contains 9an article by Dg R 
Assmann on the treatment of persans aparently killed by 
lightning The different effects on persons struck would proye 
that the intensity of the flash 1s subject to considerable fluctua- 
tions, and recent photographs of lightning, 1n fact, show tha, 
in addition to the principal flash there are alwayÉ$ weaker 
ones branching out in all directions, like the reots Sf « 
tree It may therefore well be assumed that the fntensity” of the 
latter 1s considerably less than that of the principal current * He 
quotes a case near Berlin in thesummerof 1891 wheraa number 
of soldiers were strutk by lightning , among them an officer, aud 
a bugler holding his horse, were both stryck The ofi? shortly 
afterwards recovered, while the bugter was to all appearances 


dead, but the officer at once adopted the method of artificial J 
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Mr Lovermg was born on 
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gespiration as applied to the apparently drowned, by which 
means the bugler was gradually brought back to life Dr 
Assmann states that there can be little doubt that af this method 
were applied soon after the stroke, and continued for at least a 
quarter of an hour, many of those apparently killed might be 


erestored to hfe 


A VALUABLE paper bf Prof E W = Hilgard, on the relations 
of soil to climate, has been published by the U S Department 
of Agriculture — Soils being the residual product of the action 
of meteorological agencies upon rocks, it is obvious, as Prof 
Hilgard says, that there must exist a more or less intimate 
relation between the soils of a region and the climatic conditions 
that prevail, or have prevailed, therein Prof Hilgard dis- 
cusses, both from a theoretical and from a piactical point of 
view, some of the more imfortant phenomena dependent on this 
correlation, and then effects on the agricultural peculianties of 
the chief climatic subdivisions 


Herr K  FLEGrL gives, in the dl/gemeine Zetung for 
September 12, an interesting account of archzeological dis- 
coveries he has made this summer in the island of Kalymnos, 
near the coast of Asia Mino. At a height of about 220 meties, 
not far from Emporid, he found the remains of an ancient fortress 
which seems to belong to the same class of buildings as those of 
Mycenæ and Tiryns The remains, which are comparatively 
well preserved, include Cyclopean walls and a tower A gate- 
way (1$ metre in breadth), the forecourt, a cistern, and a stone 
ou-press survive In the valley of Vathy, Herr Flegel came 
upon the remains of walls of an acropolis, which he describes as 
older than the fortress of Emporió 


In the new instalment of the proceedings of the Liverpool 
Geological SoMety (Part 4, Vol VI), Mr J J Fitzpatrick has 
some interesting notes on the Deep Dale Bone Cave near 
Buxton In a paper read before the society in 1890, Mr 
Fitzpatrick called attention to this cave, and described the 
various objects of interest which had been found in 1t up to that 
tme In hi present paper he gives an account of the results of 
more recent researches carried on by Mr W Millet, of Buaton, 
by whom the cave was discovered At the entrance is a refuse 
heap, thiee feet thick at the top, extending ten feet on either side 
of the entrance, and sixty feet down to the stream at the bottom 
of the dle Among the objects found in this refuse heap are 
bones of the horse, stag, Celtic shorthorn (Bos longi fi ons), dog, 
pig, sheep, goat, wild boar, thiee flint flakes, a piece of 
bionze with Celtic pattern, fragments of pottery, including 
Samian ware, pseudo-Samian ware, Romano-British ware, coins 
of the Emperor Claudius, and femalee ornaments, "including 
fibule, earings, brooches, and rings At the botfom of the 
heap were found two flint arrow-heads In the second chamber 
of fhe cave a hole, eight feet deep, has been dug* The®ipper 
bed, three feet thick, 1s composed of dark clay, with angylar 
fragments of limestone The secon bed, which is frofh 


six to sixteen inches thick, consists of broken fragments” 


of stalagmite, limestpne, and gravel In this a human 
Jawbone has been found The thud bed, the thickngss of 
which has not been ascertained, consists of a stiff yellow clay, 
containing larges pebbles, two of which nave been attifigi@lly 
pointed at one end The human j8wbone has twelve teeth? 
with the enamel agd dentine in an admirable state of preserva-* 
tion There were quginatly* fourteen teeth, "thé two “Wisdom 
teeth” not having been dgvelgped at thf tme pf the death of 
the person to whom the jawbone Belong: d° e'jhe mark of the 
weapon which gave what was perhaps 
tinctly visible The wéapon, ponetrated deeply hD the bene in 
a slanting directgon, yitlf an upward inclination, anfi the blow 


e death woung ishs- “7 


ust have been,struck from behind, MA nother object fougd e 


in thÉ second chamber is a small bronze box, fille? with 
è e 
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grey ashes, supposed to be the ashes of a ciemated person ẹ 


The lid 1. moufded with the raised zigzag pattern common in 
Roman ornamentation, the hollow parts being let 1n withered 
and green enamel In the lower chambers, as stated in Mr 
Fitzpatrick's former pape, the following mammalian remains 
have been found —A skull of the brown bear (Ursus arctos), 
a skull of the Celtic shorthorn (Bos Bugifrons), teeth of the 
reindeer (Cervus tarandus), and of the red deer (Cervus 
elaphus), part of the skull of the wild boar (Sus serofa), and 
some human bones 


Tue July nember of the Korean Repository opens with an 
article by the Rev Dr Edkins on the Persians .c the Far East 
He shows from native sources that at a very early period the 
influence of Persian ideas penetrated into China The wide 
acceptance of these 1deas was due in part to the doctrine of a 
future life, but Dr Edkins attributes even more importance to 
the worship of the god of fire as the special ruler of the hearth 
and the god to be worshipped by newly married people This, 
he says, 1s so adapted to:he natives of Eastern countries with 
their strong family instincts, that it has easily kept its place and 
still has a firm hold on the popular mind In another article a 
writer who signs himself ** Viator ” indulges in much enthusias- 
tic admiration of Korea and the Koreans He is especially 
emphatic ın his praises of the scenery around Seoul, with its 
“ grand amphitheatre of granite hills ” ‘‘ The city wall,” he says, 
“climbing over the most precipitous ridges, the sentinel peaks 
of Nam San, with its chevelure of fine trees, and the bold 
castellated rocks of Poukan, which on the south and north re- 
spectively keep guard ovei the capital, with many other points 
both within and without the walls commanding varied and ex- 
tensive views, would alone in any tourist-frequented land make 
Seoul a show-place of the guide-books " The ordinary Korean 
he describes as ‘‘a docile and happy creature ” 


WE learn from La Nature that MM Olivet, of Geneva, have 
brought out a new system of electric heating applied to conser- 
vatories, which may prove very useful where a motor force 1s at 
one's disposal A dynamo, worked by some mator, sends the 
current into receivers of special metallic composition, which be- 
comé rapidly heated, but without exceeding a certain tempera- 
ture <A heated air curent js set up as with steam-heating 
The advantages of the system are Absence of all unwhofesome 
gas or vapour which might injure the plants, simplicity of con- 
struction 1n the parts conveying the engrgy, perfect safety as 
regards heat, whigh can be regulated at will, conventence and 
rapidity in starting and extinction, and cleanliness 


Mr A Ç MA£DONZLD, of the Agricultural Department of | 


Cape Colony, refers with much regret (1n the official publication 
of the Defa: tment) to the senseless way ın which the ant-beag 1s 
being ‘exterminated This animal, he says, 1s one of the few 
indigenous four-footed friends of the Cape farmes — ** Its food 1s 
r Jhe ant, more especially the white ant, an insect which feeds on 
our crops and the succulent herbage of the veld, and which does 
much greager dfmage than 1s generally supposed Although the 
ant hag numerous enemies (among which 1s reckoned the koran, 
a bird which I am happy to say 1s now being preserved on some 
fgriflsesolély fo. this purpoge), yet none &re so destructive to its 
welfare as the ant-bear It 1s only when gn the surface of the 
ground that the, ang runs any danger from its*winged foes, but 
above gg below groundt is always within ré&ch of the ant-bear 
But it 15 net onby ase destroyer df afts that the ant-bear 1s of 
gA large percentage of the seads of our 
herb&gep afteg they have dropagd bF the blan" on the hard 
ground lose their germinating Deer from being exposed day 
after day .tosthe sco-chigg rays of the sun € Bh® ant-bear, as it 


«goes sergtchigg about fo: ants, caters a large namBer ef seed wal® 


loose ears in which congapial bed they wilé retain their repro- 
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ductive power forg lofig period, Awaiting tlle moisturesfrom the 
skies to shoot out eand propagate theirjkind Aad yet this | 
animal, harmless in. other respects, 1s being slowly but surely 
exterminated For its skin, which 1s valued at about 15 , and 
also for its flesh, which r&sembles superigr pork, 11s sought 
after by the nativas With the white race ‘sport’ 1s the indfice- 
ment, this fun taking the form at tnes of forcing the poor 
brutes out of their *holes by flooding with water, or drowning 


them and digging them out afterwards " ` 


Pror G C CALDWELL, of Cornell University, has been 
makıng oleomargarin a subject of careful investigatton, and 
presents the results of his researches 1n a valuable paper in the 
September number of the Journal of the Franklin Insutute He 
thinks that 1f made of unsuitable materials oleomargarin may 
contain germs of disefise, and that the process of manufacture 
ought to be carefully inspected by capable officials , but there is 

no positive proof, hesays, that 1t 1s now, or ever has been, made 
ot such materials, or that any disease has ever been communi- 
cated to man byits use — He is also of opinion that, when pro- 
perly made fiom fresh and clean materials, it differs but slightly in 
healthfulness from butter He records, however,arathersignificant 
incident which has recently come to his knowledge e At an 
asylum for blind children, 1n Louisville, Ky , where good butter 
had been supplied, good oleomargárin butter was substituted 

No notice was given of the change, and even if the appearance 

of the substitute would have betrayed ıt, the blind children could 

not have seenit There was no evidence that they were in any 
way conscious of the change, but it was observed that they 
gradually ate less and less of the new butter and finally they 
declined it altogether No bad efect on their health could be 

discerned ey made no complant in answer to the in- , 

quiry as to the reason for not eatingethe butter other than that 

they did not care for ıt It was as if ıt dig not adapt itself to 

any need of the system “This, says Prof Caldwell, *'cer- 
i tainly must be allowed to count against the complete fitness of 
oleomargarin as a substitute for butter " 


A FIELD NATURALISTS’ CLUB was formed lait year in 
Trinidad, and seems likely to do much useful work It pub- 
lishes a journal, and in the third number, which we have 
received, gives reports of its meetings from the beginning In 
the meeting on January 8 Mr Mole announced thaf he had 
found a Pertpatus Edwai dst, m the 5t, Ann's Valley , and Mr 
Urıch stated that he also had found a specimen of the same 
species at Azouca 


THE report of the Government Centra] Museum, Madras, for 
1891 92, has been published In an interesting appendix Mr. 
| H Warth, the officiating giperintendént, gives an account, 

among oher subjects, of the tin district in Buma The 

tin-bearing deposits are, he says, of two kinds First, there is 
| the tuf gravel which is found in, all oz most of the valleys, a 
mixture of roughewhite quartz pebbles with gend, garnet, black 
tourmaline, and grey cagsiterite The thickness of the gravel 
j varieS from 1 to 6 feet, and the yield of cassiterite may be put 
; down ag at least 4 per *cent or I pound of cassiterite (tin 
digside) in 400 pounds of gravel There are washings going on 
at many places, but some valleys Itave been more or less ex-* 
usted „The work suffers aiso under the disadvantage that the 
greater part of the country 1s quite uninhabited, that food has to 
bé browgh? fiom a distance, and that thergis always danger of 
sickngss Chmamen are the chief workers The second kind 
of tin-bearing deposit ıs the original eruplive rock, which is 
weathered*so that, it 1s possible to wash pout the grains of 
* wBitish fassiterite which it contains eMr Warth visited the 
, principal deposits of this kind near Malewun in July 1891 
Es took samples from séveral excavations and washed them 


The mean 1s‘a yield 8f only o 04 per cent. of impüre wash tin. 
e. 
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Thus one pound of impme tin dioxide requires 2500 pounds of 
* weathered rock The rock is traversed by a series of parallel 
veins f white quartz indfating,the origin of all the white quartz 
Pebbles the tin-bearing gravels, Phese gravels being nothufg 
but*the accumulation, during probably thoysands of years, ofe; 
the washings from the elevated outcrops of tin-bearing eruptive 
rock The original tin bearing deposit ofeweathered rock has 
been washed during'a good many years It requires a very 
good supply of water and very large deposits, otherwise the 
labour would be faretoo great and such works could not com- 
pete with those in the gravels Among the rock specimens 
of the distrift are also grey lumestones from Mount Tampia, 
three days’ canoe journey fgom Lenya This mountain Mr Warth 
found fringed with caves which most likely owe their origin 
to the action of the sea As they are now 160 feet abgge 
the sea, ıt appears that the land has been raised that much in 
compaiatively recent time If so, then the time during which 
most of the tin gravels formed was also comparatively limited 


TuL third part of the tenth annual report of the Board of 
Fishery for Scotland has just been issued It deals with the 
scientific investigations carried on during 1891 First there is 
a general statement of the results achieved then comes a series 
of general reports , and these are followed by papers recording 
«biolofficfl investigations Finally, Dr T Wemyss Fulton 
gives an account of contemporary scientific fishery investigations 
im this and other countries The following are the papers 
dealing with biological investigations On the food of fishes, by 
W R Smith , observations on the reproduction, maturity, and 
sexual relations of the food fishes, by Dr T W Fulton, addi- 
bons to the fauna of the Firth of Forth, part 1% , by Thomas 
Scott , contributidhs to the life histories and development of the 
food and other fishes, by Prof McIntosh, F RS , ontwolarge 
tumours m a haddótk and a cod, by Prof Prince and Dr J L 
Steven We may note that the volume 1s enriched with many 
admirable plates 7 


Messrs R FRIEDLANDER AND SON, Berlin, have just issued 
the sixth annual report (for 1890) of the ornithological stations 
-of observation in the kingdom of Saxony The 1eport has been 
prepared by A B Meyer and F Helm, who have evidently 
spared n$ pains to make their work thorough and accurate In 
an appendix observations relating to other animals in Saxony, 
besides birds, are recorded There is also a list of the birds 
which up to the present time have been observed in that country, 
with notes as to their geographical distribution elsewhere 


THE Clarendon Presshas reprinted Mr J (* Baker’s ** Sum- 
anary of New Ferns diecovered or gescribed since 1874 ” 


A werk on '* The Great Barrier Reef of Australia its Pro- 
ducts and Potentiahties," by Mr W Saville-Kent, i$ to be 
issued by Messrs W H allen and Co The barrier reef of 
Australia, zepresested by 1 vast rampart of co®l origin, extengs 
for no less than twelve hundred miles from Terres Straits to 
Lady Elliot Island on the Queensland coast e Between its outer 
border and the adjacent mainland it encloses a trandful ocean 
highway for vessels of the heaviest draught To the naturaflst, 
and especially to the marine bidlogist, the entr barrfer is 
described as ‘fa perfect Eldorado, its prolific watess oak 
with animal organisms of myriad forms and hues, regreseetatave 
of every maune Yoological gioup” The Author? object 
will be to render an account, in clear and popular language, 
both from a commercial and from aebiological standpoint, of 
the most attractre subjects connected "with the baruer 
region There will be sixteen plates, in chremo MRograph, 
with grouped illustrations produced from original water-colowr 
drawings by the author, and forty-eight,plates a photamezzo-* 
type from o iginal negatives ° M 
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Tue New Zealand Institute has published its Transactions 
and Proceedings during 1891 (vol. xxiv , sevénth of new series) 
The volume ıs edited by Sir James Hector, and contains many 
papers of considerable interest and value The papers presented 
in the Transactions are grouped under the headings of Zoology, 
Geology, Botany, andeMiscellaneous The Proceedings include 
those of the Wellington Philosophical Society, the Auchland 
Institute, the Philosophical Insutute of Canterbury, the Otago 
Institute, the Westland Institute, the Hawkes Bay Philosophical 
Institute, and the Nelson Philosophical Society 


THE Journal of Botany for September gives an account of 
the results of M J Bornmuller’s botanical exploring expedi- 
tion in Persia The flora of the district visited is a very abun- 
dant one, but not many new forms were gathered The moun- 
tam sides of Kuh Jupar, at a height of between 2900 and 3000 
metres, were covered with dense forests of an undescribed 
species of Zphedra 


THE number of the Oeste reechtsche Botanische Zeuschi ift for 
September is almost entirely devoted to the discussion of the 
question of botanical nomenclature, and the opinions on the 
various disputed points, of the leading English and Continental 
botanists . 


Messrs CRosBY Lockwoop AND SON announce the fol- 
lowing works —‘‘ The Microscope its Construction and Man- 
agement,” by Dr Henu von Heurck, Director of the Antwerp 
Botanical Gardens, translated from the French by Mr Wynne 
E Baxte,F RMS, “ Electric Ship.Lighting a Practical 
Handbook for Electrical Engmeers and others,” by J W 
Urquhart , ‘“Toothed Gearing a Practical Handbook for 
Office and Workshop,” by a Foreman Pattern Maker, author 
of “ Pattern Making,” &c , ** The Mechanics of Architecture 
a Text-book for Students,” by E W Tarn, “The Visible 
Universe Chapters on the Ongin and Construction of the 
Heavens,” by J E Gore, ''The Health Officers’ Pocket 
Book for Medical Officers of Health, Sanitary Inspectors, 
Members of Sanitary Authorities, &c ,” by Edward F Wil- 
loughby, MD (Lond), “The Art and Science of Sail 
Making,” by Samuel B Sadler, practical satl maker, 
*TheComplete Grazer asd Farmers’ and Cattle Breeders’ 
Assistant a Compendium of Husbandry, originally written by 
William Zouatt, thirteenth edition, entirely re-written, consider- 
ably enlarged, and brdught up to the present requirements of 
Agricultural Practice," by William Fream,® LL D , “ Farm 
Live Stock of Great Britain,” by Robert Wallace, professor 
of Agricuiture and Rural Economyein the University of 
Edinburgh, third edition, thoroughly revised and Considerably 
enjaiged, ‘Tramways thew Construction and Working,” ‘by 
D Kinnear Clark, M Int CE, new editidn, thdtoughly 
revised, in onesvolume , ** The Wood-worker's Handy Book a 
Practical Manual embracing informatiqp on the Tools, Materi@ls, 
and Processes employed in Wood-working,” by Paul N 
Hasluck, ‘The Metal-worker's Handy Bo&& 
Manual embracing information on the Tools, Materiajs, and 
Processes employed in Metal working,” by Paul N Hasluck, 
*©Practi@al Le&sons m Roof Carpentry,” e by Geo *Co]fhgs, 
“Che Steam Engine 9a Practical Manual for Draughts- 
men, Designers, tnd’ Constructors, translated from éhe Germdh 
of Herman Haedef revised and adapted, to English Fjacuce, d 
byH H P Powls © © en S c. 


s e 
Mzssfs BELL éx? Soys are about £0 publish the following 


books —‘ The Studéht’s Haf¥i-bcok of Pny. Geofogy,” by 
A J Jukes-Byoyn, with nfthherous diagrams and ¿Hustrations, 
sgcond edition, revised and mych enlfrged. (Buhn's Scientific 
Libry), * Sowerby’s English Botany,” Supplement &y N° E* 
Biown, of the Royal Herb&m, Kkw (to be complet@d in eight 
. * We e 
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or nine parts), "Fungus Flora," a classified text-book of 
Mycology, by Geofge Massee, author of “The Plant World,” 
with numerous illustrations, 3 vols, vols 1 and n , “The 
Framework of Chemistry," Part 1, by W M Williams 


QNIveRsITY COLLEGE, Liverpool has issued its prospectus 
of day classes 1n arts and science, and of the evening lectures, for 
the session 1892-93 


and contents to vol vin, has been issued The next monthly 
part of the woi will form the first part of a technical series of 
Cassell’s Ne Popular Educator, published under the title of 
Cassell s Mew Technecal Educator 


Messrs DULAU AND Co have published a catalogue of works 
on electricity, galvanism, and magnetism—works which they 
offer for sale 


Four lectures on Cholera will be delivered by Dr E Symes 
Thompson in Gresham College on October 4, 5, 6, and 7, at six 


o'clock p m The lectures will be free to the public 


THE additions to the Zoological Socety’s Gardens during the 
past week include a Rhesus Monkey (Afacacus + hesus 8) from 
India, presented by Mis Trafford Rawson, a Green Monkey 
(Cercopithecus ca'lat schus d) from West Africa, presented by 
Mr A de Turckheim , two Tigers (Felts tigris 9) from 
India, presented by the Maha Rana of Oodeypore, a Grey 
Ichneumon (Ze: pestes griseus) from India, presented by Mr Hugo 
Marshall , a Three striped Paradoxure (Za: adoxurus ti zvu gatus) | 
from Java , presented by Mr Douce, a Jackdaw (Cor ous mone- 
dula), British, presented by Lt Col R F Darval, FZS >a 
Common Fox (Canzs vulpes), British, presented ty Mr Lucius 
Fitzgerald , an Indian Cobra (Maia tripudzans), an Indian Rat 
Snake (yas mucosa) from India, presented by Mr Arthur H 
Cullingíoid, F Z S, a Common Boa (Zea constrictor) from St 
Lucia, W I, presented by H E Sir Walter F Hely Hatchin- 
son, K CMG, a Common Chameleon (Chameleon vulgaris) 
from North Africa, presented by Miss Withers, two Tarantula 
Spiders (Mygale, sp mmc ) from Demerara, presented by Mı H 
Strong, a Black-headed Lemur (Zemu» 7 tnneus?) from 
Madagascar, a Duyker-Bok (Ceffalophus mergens$\ from 
South Africa, two Demoiselle Cranes (G7 zs vergo) from North 
Afnca, four Emus (Dromeus nove hollaudue) from Australia, 
deposited , an Indian Chevrotain (Dragulus meminna) from 
India, two Violet STanagers (Zuphoma erolacea) fiom Brazil, a 
Shag (Phalacrocorax gracils) British, purchased , three Wild 
Swine (Sus EIA bornein the Gardens 


PART 48 of Cassell's New Popular Educator, wuh title-page 
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$ OUR ASTRONOMICAL COLUMN T 
THE VARIATION OF LATITUDE AT PULXOVA — Astro- 

Eiche Nachrichten, Np 3112, contams two communications 

on the variation of the latitude at Pulkova, the first by Mr B 





we Wanach, who discusses some old observations, and the second 


by Mr S* Kosunsky, who has continued the former's recent 
obser@itions made before July, 1891 During the years 1890 
and 1891, Mr Wanach obtamed some very definite results with 
rogata to this questson by ysing the largePulkofa transit instru- 
ment in the Prime Vertical, and thefobject of the present @is- 
ussion 15 §p find out if any like result caif be discovered The 
observations usÉd fre those of W° Struve. made between the 
years 9840-55, O Suve 1858 9, Oom 186r 63, and Nyren 
1879-82 elf wë employ those mafle ® the years 1840 42 1t 1s at 
tisfy tite conditions a variatien in the 

eight af the pole of +.q' 1 has tg beeassugned while the maxima 
and myuma occhr af different neonths of the year, the latter on 
September, 1840, May, 1841, March, 184 né$ the former on 
January, 1841, Septenfber, 18 I, and October, 1842 „The 


value of tke mean pole heigét, but sgow that&t remains constant 
e 
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or is proportional fagthe time during the wife period . Taking 
the values of the mean pole height for the years 1879-82, as- 
obtained from a similar curve, it js found that a single sinus 
gurve ıs not sufficient for the comparison , secondly, tlfat the 
mean pole height 15 not thésame as it was D 1841 ang 1891, båt 
is about o” 15 greater, thirdly, that the"chief maximum? on 
March, 1881 coincides with the chief enınımum on September, 
1880, that 1s, exactly coincides with the phases of the pole 
height It also happens that the geries, which take 
moie than two years, give only one distinct jgnaximunr 
and minimum (instead of two, as would be expected) 
Coming now to Mr S Kostinsky’s worke whose observations 
were made by W Struve's method with the aid of a large transit 
instrument by Repsold, the variation of latitude 1s olearly shown 
With the aid of the curve, which accompanies the paper, 
the maximum of the latitude occurs oå Octobe: 4, 1891 Owing 
to the observations net being quite complete, the epoch of mini- 
neum 1s uncertain, but the curve shows that it will take place 
somewhere before the end of the month of May 1892 Com- 
paring this curve with that obtained by Mr Wanach in the year 
1891, we have for the dates of the greatest and least values of 
the latitude— 

Max 


in 1890, September 14 o= 59 46 18 39 


Min ,, 1891, April 15 17 79 
Max ,, 1891, October 4 18 4«. 
Min ,, 1892, May 20-31 (about) 
DOUBLE STAR OBSERVATIONS — The second part of 


Appendix I to the Washington Observations. for 1888 cóntains 
the observations of double stais made at the United States 
Naval Observatory during the period 1880-1891, by Prof 
Asaph Hall These observations have been made with the inten- 
tion of carrying on tne work that was begun with the same 
instrument in 1875 The stars heie observed are mostly known 
binaries Some are of special interest on account of their short 
periods, whil@ again the motion of others will be found to be 
very slow This volume will be wefcomeddy all double star 
observers, for in such a work as this a strict comparison of 
observations 1s needful m such measuremengs as are here dealt 
with The form in which the observations are printed 1» the 
same as was the case in 1881 The stars name is' first 
given, followéd by its right ascension and declination, 
and its magnitude In the first column the date of 
observation in years and decimals of a year ıs given, while in 
parallel columns the sidereal time of observation to the first 
decimal of an hour, position angle, distance, and weight of 
observation are similarly inserted , ın two other columns the 
magnifying power employed and occasional notes are added foi 
reference The volume concludes with an index of alfthe stars 
observed The numbers of the stars are for the most part 
those of the Struves , but Pref Hall, m recording those faint 
stars in the Pleiades, has referred them to Bessel’s list of hfty- 
three stars in this group —— Bessel’s stars themselves he has 
numbered in the order they appeared in the <Astrono- 
mische Untersucifungen, first volume, p 237 


SOLAR OBSERVATIONS Aly ROME —Mh the August number 
of the Mago: ze della Soccera degi Spettroscopisti Italiam, Prof 
Tacchini contributes, in tabulated form, the results of the solar 
observations made at the Royal Observatory during the second 
three months of this year Considering first the facule, they 
segmed most nunftrous on the sauthern hemigphere, there being 
an excess of Latigides 20°to 10° north, and 20°to 30 
soutlf, were the zones of greatest frequency, the number recorded 
being 49gnd 50 féSpectiv&ly Taking the whole numbers for 
both hemispheres the table shows a distinct increase, the numbers 
for the three months being 71, 75, and 97 
the sfots,etif two hemisphere seem to have been evenly dis- 
thbuted, the numbers seen afhounting to 48 and 46 respecuvely 
The zones of greatest frequency were found to be + 10° + 20°, 
the nifgbe of $pots recorded being 29 ang 22, but im zone 
— 20* — 30° as many as 19 were noted, the number in the corre- 
sponding zone ofthe northern hemisphere amounting only to 
eight The record of ergptions for this period is not very high, 
sia only hefng seen the northefn and thrge in the southern 
hetisphgig , the zone of maximum frequency for the northern 
hemisphere 1s $ 10° +0°, the same as that for spots, the six 
Óbservations occ&rring in “this zone alone, for the southern 
hemisphere tlie three eruptions were observed im .each of the 
10° zones incluged between — 10° and ~-40°. 
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* GEOGRAPHICAL NOTES 


As the result of recenteexplorations by Lieutenant Fromm in 
the southern partof German East Africa, it appears probable 
that, the difficulties gvhich beset navigation on the Rufiy: and 
Rovuma rivers ate not so serious as has hithesto been supposed 
The resources of the cduntry traversed by these rivers are 
reported to consist mainly of india-rubbewin the forests An 
examination of a coflfield reported by Arabs as existing on a 
tributary of the Rovuma showed that the valuable coal-seams 
were practically confined to the Portuguese side of the frontier 


IN a recent number of Petes mann’s Mitteilungen, Dr Karl 
Grssinger publishes an interesting investigation of the physical 
conditions of the Weissensee in Carinthia. The paper 1s accom 
panied by a bathymetric clfrt, which shows that the lake belongs 
to the same class as the long, narrow, deep lakes of Scotland, 
and by a remarkable diagram of temperature changes — The 
latter 1s constructed so as to show the diurnal change of tem- 
perature at all depths from hour to hour for four consecutive 
days, and ıs in a high degree interesting and instructive Diurnal 
change of temperature becomes imperceptible at a depth of 37 
metres, and the hour of maximum temperature is retarded as 
the depth increases Thus the surface maximum occurs about 
noon, while that at a depth of 25 metres 1s not attained until 
8am ef the following day 


A RECENT official estimate of the coast hne of the United 
States, 1gcluding islands, mdentations, and estuaries, gave as the 
total 0,900 miles Of this the Atlantic Ocean accounted for 
36 500 miles, the Gulf of Mexico for 19, 100, the Pacific Ocean for 
$900, and Alaska for 26,400 Considering only the general 
coast lines, neglecting estuaries, bays, and islands, the Atlantic 
margin measured 2000 miles, the Gulf of Mexico and Pacific 
Ocean 1800 each, and Alaska 4800, a total of 10,400 miles 


M J GAULTIER has elaborated a system of®photogiaphic 
surveying, which iyattracttnz considerable attention in France 
in view of the approaching revision of the cadastral survey of 
that country By means of a specially mounted camera, a series 
of twelve views are taken from one point, so as to comprise the 
entiré hoizon A set of signals, the position of which is care- 
fully arranged, enable the various plates to be afterwards fitted 
together The map 1s subsequently traced out on waxed linen 
by a sharp point, a faintly printed copy of the photograph se: ving 
as a basis 


THE uncertainty of communication. with the Upper Nile 
valley makes it difficult to determine the precise weight to give 
to repor of events happening there But it appears highly 
probable that an expedition from the Congo Fiee State has at 
last succeeded ın establishing a station at Wadelai, or some 
other point within the British sphere of influence The natural 
outlet of the region 1s of course down the Nile, and it 1s scarcely 
1n accordance with the principles of geography that a prosperous 
development can ensue with so difficult an oujlet as that to the 
Congo The practical aspects of the case are in their present 
stage more political than physica], and in this stage they are 


likely to remain for some time B 


ON Tuesday the Z2es printed the following telegram, dated 
September 26, from its Calcutta correspondent —Mr® Con- 
way's mountaineering party, which left Askgley on July 31, 
reached the foot offthe Baltoro Glacier after four days’ march, 
and pioceeded up the glacier for four d@ys They then clynbed 
a peak north of ıt 20,000 feet high, which t&gy named Crystal 
Peak, and hoped to get a view of the great peak ** K&" but it 
was hidden by a neighbouring peah They then went another 
*day's march up the glacie» and cjumbed a pass togthe eqst of 
Crystal Peak 18,000 feet high Fgom this they saw '*K?," b 
discovered that the map was altogether wrong 1n the r&presenta- 
tion of the neighbourhood of that peak They also, foued the 
Baltoro Glacier considerably longer than the map make9it A 
high peak not maiked on the map stands at the very head of 
the glacier This Mr Conway named the Golden Throne 
They determined to try the ascent, anfl went one march further 
up the glacie and hen were stopped by a 'snowstorfh, dunpg 
which they sent the cóolies down to collect fwewo®® They 
reached the foot of the Golden Throne on, August 18, ang 
then worked up behind the peak, climbing over 2000 feet 
through a véry broken icefall It took four day$ to establish 
and victual a camp above the ice-fall, at a h@ight ef 18,000 
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feet They moved next day to a camp 794090 feet, and the 
day following to one about 20,000 feet high hence, on the 
25t}, they started fora real climb, and having reached a point 

over 23,000 feet high, they found they were ona moun- 

tam entirely cut off from the Golden Throne, which was still 

2000 feet above them The peak they ascended—which they 

named the Pioneer Peak— commanded a magnificent view, 

especially in the Hunza direct.on, where they could see to the 
distance of at least 200 miles ‘They suffered from the great 
altitude, but not severely, and they could have climbed at 
least a thousand feet higher, and perhaps more They slept 
that night in ther camp 20,000 feet above sea-level They 
were obliged to descend next day as their provisions were 
exhausted Bad weather commenced on the 27th, and con- 
tinued, putting an end to climoing for the present season Mr 

Conway has gone to Leb, for the purpose of comparing his 

barometer with the standard tnere, and accmately reckoning 

the height of the Pioneer Peak He expects that the com- 

parison will show that they attained a height at least a 

thousand feet above Schlagintweit's 22,230 feet in Nepaul, 

which 1s the highest climb hitherto authentically recorded He 
will thea return to India 





THE IRON AND STEEL INSTITUTE 


“THE autumn meeting ofthe Iron and Steel Institute was held 
last week in Liverpool, under the presidency of Sir 

Frederick Abel The meeting was fairly successful on the 
whole, although the weather marred some of the excursions, and 
the last day's sitting was simply wasted time The follow- 
ing 1s a list of the papers read —‘‘ On the Manufacture of Iron 
in its Relations with Agriculture,” by Sir Lowthian Bell, ‘‘On 
an Apparatus for Autographically Recording the Temperature 
of Furnaces,” by Prof W C Roberts-Austen , ‘‘On the Alloys 
of Iron and Chromium," by R A Hadfield (Sheffield), ‘On 
the Liverpool Overhead Railway,” by J H Greathead, ‘On 
the Engineering Laboratories in Liverpool,” by Prof H S 
Hele Shaw , ** On the Failures m the Necks of Chilled Rolls,” 
by Charles A Winder (Sheffield) , ** On a New Process foi the 
Elimination of Sulphur,” by E Samter (Wigan), “On the 
Elimination of Sulphur from Iron," by J E Stead (Maddles- 
borough) A paper on the basic Siemens process, by Mr 
Kupelwieser, of Witkowitz, was also on the list, but was ad- 
journed until the Spring Meeting of next yeaa 

Upon the members assembling in St George's Hall, on 
Tuesday, September 20, they were welcomed by the Mayor of 
Liverpgol, and the reception formalities being disposed of, Sir 
Frederick Abel gave a short address, in the comse of which he 
commented on the papers about to be read, and also stated that 
Mr E Windsor Richagds, of Low Moor, had been elected by 
the Council to be President of the Institutg, 1n succession to 
himself, dung the coming two years during which the presi- 
dential term lasts ausi 

The first paper on the list was Sir &owtlyan Bell's contri- 
bution, which he read from MS, the paper not Maving been 
prepared in time to be printed Those who are accustomed fo 
at@nding meetings of this kind know how difficultet 1s toyfollow 
the reading of a paper even when they have the help ofa printed 
copy, but whem one has to depend upon one's hearing onlyp in 
a large room and amidst many disturbagces, the task ıs hopele® | 
So far as we could gather, the author treated his subject ad ovo, 
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and much of the first part of the paper might be fund in various ew 


elementaiy text-books The main point of interest *was a de- 
scription of an apparatus which has been devised for an@sting 
and securing certam products which are to be extracted from the 
fumes of@blast fifrnacessusing »aw coal Tha chief of ese “byy 
pragucts is sulphate of amfinonia, and theauthor pointed out how 
necessaiy it waseto *he harmonic working of an,economic 
system that this sulphateeof*ammonia ghould b& collected and 
returned to the eart as a fertilizer Of Surse, there 1s rfe gain- 
saying this part of the argfmefht, gnd, as iteis_pétfectky possible 
to collectghe fumes and producis of corebusfian, the question 
resolves itself into ane gf prefit gndioss , Sir Toghianaqueted 
figures which would, in these len times, make Ah? irongaker's 
mouth water, agd almost coffert the iron itself into a by-product, 
but unfortunately? & it appeared aftemvards durifg the dis- 
®@essign, theselftng prices whictf*the autho: Mad taken yere Bye 
no means those of the presept day eMr Snelus spolee of the 


remarkable fertilizing prop@@ties f sulphate of ammonia and 
Py . è . e. . : 
. . . 
. . 
e . 
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. 
nitrate of soda [Ie had spiead one half of a newly sown lawn 
with a mixture consisting of one part of sulphate of ammonia 
to thee parts of ntate of suda—four cwt to the acre—and 
had grass an inch long, whilst the unspread part was quite bare 

The next pape: taken was that of Prof Roberis Austen, 1n 
wlych was described a modification of the Le Chatelie: pyro- 
meter, which has been introduced for fhe purpose of securing 
autographic records of temperatme The apparaius was 
exhibited at the council table, and has been constructed under 
the duections of the author for Mr E P Martin, of Dowlais, 
in order that a continuous record might be kept of the tempera- 
ture of the sipves in which the blast 1s heated for the non 
smelting furnaces It will, of course, be understood ibat the 
apparatus 1s suitable for recording temperatures under other con 
ditions, and it can hardly fail to afford valuable assistance to 
those engaged in many branches qf manufacturing industry, 
and in the scientific investigating of processes, in fact, in 
many branches of metallurgical inquiry, and also in the 
study of steam engine economy, there has been no want more 
widely felt 1n times past than that of a trustworthy means of 
ascertaining high temperatures The author had previously 
described an apparatus he had before devised, and that shown 
was the result of a desne to simplify the design The original 
apparatus consisted of a camera containing a reflecting galvano- 
meter ofthe Deprelz and D’Arsonval type of about 200 ohms 
resistance A thermo-junction is connected with this galvano- 
meter, and the amplitude of the defigction of a spot of light from 
the mirror affords the basis in calculating the temperature to 
which the thermo junction has been raised An autographic 
record of the temperature may then be readily obtained if the 
spot of hight from the mirior falls into a sensitized photographic 
plate actuated by an astronomical clock, or by other suitable 
mechanism Such an appliance as this, though well adapted for 
conducting investigations, 1s not sufficiently simple for industrial 
purposes, and the autho: determined that it was necessary to 
simplify the part which recetves and records the spot of light , 
and also to arrange for attaching several therfho-junctions, so 
that there would be one for each furnace, and each might be 
brought ın connection with the recording apparatus in tum In 
order to effect these changes the original moving plate was re- 
placed by a clockwork revolved cylinder, to which was attached 
sensitized paper In the apparatus shown provision was made 
for placing any one of six centres of heat, such as hot-blast stoves 
or furnaces, 1n connection with the galvanometer, and for obtain- 
ing within the period of the revolution of the cylinder a record 
of the temperature of any one, or of all the six sources of heat 
The records will, of couise, be intermittent, the duration of the 
test in any particular case being subject to the will of the 
operator , or the shifting of the electrical contact front furnace 
io furnace could be carried on by clockwork The apparatus 
would then be entirely independent of manual adjustment 

In the discussion which followed the*reading of the paper the 
most important tomt was that raised by Dr W Anderson, the 
Director-General of Ordnance Factories, who asked what was 
the duraBility of the thermo couple, and whether the intensity 
of the cutent Would alier owing to changes in the metals after 
exposure to lughtemperature — It will be remembered that the 
metals used, are platmum and ihodium Mr T Parkerelso 
asked 1f the couple was protected Sır Lowthian Bell, who has 
hag considerable experience with the Le Chatejier pyrometerin 
practical use at the Clarence Iron Works, said that in regard to 
durability and constancy of record the device was most success- 
ful He had gnly had to renew three or fou: couples, and they 
certainly would give accurate readings fôr the space of several 
weegs He had proved this by comparing new ana old couples, 
and also by testing at known temperatmes The author sub- 
sequentty stated that the couples were gt naked inghe blast, 
‘and did not require protétion unlesg subject to the impactsof a 
e shower of metal, in which case they wee placed in a porcelain 
sheath © e o ee 
Mre Greathead nent” read his pape orf the Liverpool Over- 
head Raywaye This 1s a new raluey which follows the “ Line 
of Docks,” angl®extends fot, distance of about spgmiles It 
istange, witlythe exception of a 
length of a@ee hunfhed feet of an fron viaduct of uniform 
heigift, and which'is continuous fe&m and to end , unless some of 
the swing*bridges on gts course be open eTed 1ailway itself has 


s tanga elescribed, bet the iolling sfockehas nôt, eve 


behievé,, belore been dealt with | Electrigity will supply the 

motive power, there being e gegstating station situated about 
e No. t Tob, vor. 46] i : 
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the middle of the lme, where there will he fou engwes working 
up to 400 hoise-power, each driving a separate Elwell Parker 
dynamo The current will be carriedealong the line by æ steer 
sonductor placed on porcejain insulators Hinged coliector-eof 
cast iron, sliding upon this conductor, willemake thefonnegtion 
between the moters on the train and the generating dynamos 
There will be no separate locomotive, the motors being on the 
cars, two cars forming a tram to seat fifty-six passengers, the 
total weight being about forty tons TheSignals will be worked 
by the trains themselves through an automatic device * The total 
cost of the railway 1s to be £85,000 per mile 
The second Gay, Wednesday, Septemfer 21, was opened by 
the reading of Mr Hadfield’s paper — This 15 a production of 
the kind that brings despair to the heart of those who prepare 
brief notices of these meetings It cgnsists, with the appendices, 
of over eighty-three pages, besides numerous sheets of tables, 
diagrams, &c It begins with Vauquelin, and ends with a biblio 
Rraphy— a? ovo usque ad mala, as the autho. himself says , but 
the difficult part of the matter 1s that throughout the whole 
treatise there 1s not a part that could well be left out without 
disadvantage to the reader Having said so much it will be 
evident that we can give but a very faint indication of the con- 
tents of Mr Hadfield's paper It is well known that he has 
madea special study of the alloys ofiron and chromium, generally 
known as chiome-steel, and his success as a practical steel maker 
has been most marked He has now put the results of long 
research and experiment at the disposal of all steel makers, and 
we cannot do better than refer those interested in. the subject to 
the original work, which will duly appear in the volume*of the 
proceedings ofthe Institute It 1s noteworthy that chromium 
appears not to be in itself a hardener of steel, but that it acts 
indirectly by influencing the action of carbon upon the tron 
Some of the photographic reproauctions of chromium steel pro- 
jectiles attached to the paper are very interesting, as showing 
what punishment this metal will stand The shells ga through 
nine inches &f compound armour and eight feet of oak backing 
without apparent damage, the foints *bemg as sharply 
defined as in the shell as t comes fom the shops At a range 
of eighty yards two six-inch shells went thæugh the thickness of 
armour mentioned, the striking velocity being 1825 feet per 
second, and the energy 2250 foot tons One projectile altered 
or” m diafheter and the second 013” One of these 
projectiles was fired through another g” plate without 
apparent damage A 135” projectile, also of Hadfield’s 
mahe, was fired at a target consisting of two armour 
plates with 20” of oak between The first plate con- 
sisted of 18" of compound armour backed by 6" of wrought tron 
Mext came the 20" of oak, and then a Cy oa UON and 
finally a 2" wrought-iron plate This gave a total of 362" of steel 
and iron, besides the oak eThe penetration was complete, but 
the illustration shows the projectile to have been broken into 
three parts The striking velocity was 1950 feet per second, 
and the energy on impact 34,280 foot tons The weapon was a 
63-ton B L gun 
In the discusston which followed this paper—which the author 
read in abstract, having previously distybuted printed copies— 
Prof Roberts Austen pointd out that the author's researches 
supportesi the views taken by himself and Osmond as té the dual 
form in which non exisis “This was shown by the diagiams 
showmg the rate of coohng which accompanied the report In 
these, when the,cooling was from a high temperature, 1320° C , 
she curve was continuous throflghout, but ven the cooling was 
fiom about adhousand edegrees, there was a point of recovery 
indicating recalesgence „Ihe diagrams formed part of a report 
by Mr Osmond on Hadbeld's chromium steel, which the author 
hed incorporated m his pape: Prof Roberts-Austen said he 
had arrived at the same regults werking independently Ane 
d p&int worth recordigg is that remarked upon by Mr 
ickers, who dwelt upon the difficulty of deciding whethe: the 
gffecgs noged im the steel were due to carbon or chromium, as 1t 
seemesl impoasiUle to separate the one®from the othei, the 
chromium invariably disappearing with the carbon Mr Vickers 
also started the old question of hardening by oil or water, a pro- 
cess which he advocate Dr Anderson put the matter 1n its 
tjue light by pointing out the danger from atrustworthiness due 
to theeltrdengug process, defects being sometimes set up of 
which there was no ou ward indication This, of couse, refers 
o metal in large masses, such as gun-hoops, &c Mr F W 
Web, the ‘Mechanfeal Engineer to the Londo and North- 
Westerg Railfay, gave high praise to chiomium steel, saying 
ee? . ? * 
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he used ite entirely fo&springs and also with adyantage for tyres | gect which has come to the fore so much wythin the last year 


He likewisg found ıt an excellent material far tool steel 
* Mr Winder next reåd his paper on the failure of chilled rolls 
The brgakage of rolls ıs qne of the most annoying of the many 
troubles with which the productr of manufactured non has tq 
contend This is aymatter which has hitherto received too 
littl@attention, it being generally considered te be in the nature 
of rolls to break, and nothing man could do would prevent it 
It 1s as evident as luke produces like, that 1f, some rolls will last 
for considerable perieds of time, others of exactly similar de- 
scription, and working under the same conditions, would stand 
equally long Sometimes four or five rolls—the author in- 
stances eleven in a ÍíSrtnight—will give out one after another, 
until at last one will be found to accomplish the work Mr 
Winder, as a° roll founder, endeavours to bring some sort of 
order into the process of manufactue He points ont that when 
a train of rolls ıs hard at Work in the present day they will turn 
out as much as 1000 tons a week, and the passing of this great 
weight of red- and white-hot billets or blooms will be almost 
equal to putting the rolls into a furnace The necks of the rolls 
are, however, kept cool by water, so that the lubricant may not 
be burnt off, and the sudden cooling thus caused produces a 
molecular change 1n the metal which, the author considers, ac- 
counts for much of the mischief In order to overcome this 
difficulty ıt 1s recommended that there should not be too 
sudden a reduction of the diameter of the body of the roll 
where tfe neck 1s formed That, in brief, appears to be the 
author's opinion, and doubtless his advice 1s good , 1n fact. it fol- 
lowsone of the cardinal lawsobserved by good iron-founders in the 
castin of other articles besides rolls “A good practical discus- 
sion followed the reading of the paper We think that foundry 
practice 1s a little behind ın this country, and in this respect we 
might, with advantage, take a hint or two from American 
methods, perhaps more especially ın regard to smaller castings 
than chilled rolls, which often fail unaccountably in the United 
States alo The advice to roll founders to cast with a bigger 
head should not be, but apparently is, necessary Prof Turner's 
remarks were to the pom and ıt would be of advantage if he 
would make his researches 1n this direction more fully public 

Prof H S HelegShaw was the author of the last paper read 
on the Wednesday of the meeting The Walker Laboratories 
form “part of University College, Liverpool, and are among 
the most recent and best arranged establishmets of the kind 
They have been erected under the guidance of the author of the 
paper, who occupied the chair of Engineering Sctence when the 
School was in a far less magnificent form We have not space 
to follow the author in his description of the buildings, or the 
method of instruction. The latter appears to be framed in a 
manner calculated to turn out good engineers, a class which can- 
not be too large for the welfare of the country, although com- 
plaints are growing daily that they are already too numerous 
for their own advantage . 

Thelast day of the meeting was Thursday, September 22, 
when two papers were read The first was the contribution of 
Mr. Saniter, and in it he described the process by which he 
proposes to remove sulphur from iron by calemm chloride and 
hme The experiments quoted go to prove that lime alone re- 
moves a considerable quantity of sulphur from iron if the contact 
18 sufficiently prolonged , and, further, that a mixture ef calcium 
chloride and lime completely eliminated the sulphur ın the space 
of half an-hour Chloride of calcium ıs a by-product eof the 
manufacture of ammonia, of soda (by the ammon.a process), 
and of Weldon's bleaching process ‘The autfor states that the 
production amounts to many thousands of tons,gof which only 
ten per cent finds useful employment, the gemainder rumning 
to waste The subject ıs one of constderable*importasice, and 
no doubt the process will be freely criticized when it comesgip 
-again for discussion at the next spying meeting. e 

Mr J E Stead's paper on the sgme subject—the elemirftio 
of sulphur from iron—was a much more imposing cortributior§ 
covering 40 pages of the proceedings It dealt Droadly with 
the whole question, and forms a most valualsle ,ontribwtion to 
the literature of the subject At the conclusion of the reading 
of his paper Mr Stead said that since it had been writt@n he 
had had further light thrown on the matter by experiment and 
otherwise He th&efore proceeded to read from a Mé certain 
fiesh matter, which "appeared to occupy gs msoh spdte 
as the paper itself No doubt Mr® Stead will weld the 
onginal paper and the additions into one hfrmonious whold, 
which will then form a standard work o£ refererfce on% sub- 
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being adjourned until the spring meeting of next year 


oi two We congratulate Mr Stead upon his courage in deal- 
ing with this matter in the way ne has, and espeftially upon the 
practical disclaimer of infallibiuty which the appendix to his 
paper supplied 

There was no discussion of these papers, their consideration 
The 
matter should be well theashed out, as speakers will have had ùn 
opportunity of consulting authorities, marshalling facts, or even 
making fresh experiments It is to be hoped that in the future 
more discussions will be arranged on simular lines 

The proceedings closed with the usual votes of thanks to those 
in Liverpool to whom the Institute was so largely indebted for 
the success of the meeting . 

There were several excursions during the week The chief of 
these weie to the Manchester Ship Canal, the Vyrnwy Water 
Works, the Lancashire and Yorkshue engineering shops at 
Horwich, the Liverpool Overhead Railway, and Laird’s ship- 
yard A visit was also paid to the Walker engineering labora- 
tories, where Prof Hele-Shaw had collected some very interest- 
ing models for the occasion The most striking of these was an 
exceedingly intelligent chain making machine which has recently 
come over to this country from the United States The whole 
of the operations are automa‘ic, 1eels of wire going in at one end 
of the apparatus, and coming out one continuous length of chain 
at the other, and this without human intervention of any kind 
The machine may, in the ingenuity of its design, rank with Lay- 
cock’s horsehair loom, whicn we described in connection with 
the visit of tne Institution 8f Mechanical Engineers to Sheffield 
of two years ago It 1s really surprising to see what compli- 
cated operat ons mechanism may be made to perform by means 
of cams, levers, and springs Mr Laycock's loom exhibited 
perhaps 2 higher intelligence than the chain making machine, 
inasmuch that it would select suitable hairs from a bundle, and 
would 1efase to continue the work unless the proper hind were 
supphed The chain-making machine, on the other hand, has 
to deal with a moie stubborn material and has to connect each 
link Wedo net know the name of the inventor of this machine, 
but the chain 1s known as ** Triumph Cham ” 


FUELS AND THEIR USE 

AT the annual meeting of the Society of Chemical Industry, 

held m London on [uly 20, the chair was occupied by 
Dr J Emerson Reynolds, FR S He chose, as the subject of 
his presidential address, ** The modein developments 1n regard 
to fuels and their use "—a subject, as he explained, which had 
occupied much of his attention The addiess was one of popular, 
as well as of scientific, interest 

Aftewsome preliminary remarks, Dr Reynolds said — 


The fuel question 1s one which concerns those of us who hve on 
the western side of St George’s Channel even more seriously 
than ıt does you, as our*toal beds have been washed away in ages 
past, and of native fuel there is practically nonesave peat , hence 
industries which requue large quantities of cheap. coal cannot 
flourish in Ireland under existing conditigns Itis, therefore, our 
interest to watch closely the development 8f improved and 
economical methods of using such fuel as we can obtain from 
othei countries, and apply them in the utilization of bur bulky 
but abundant peat It 1s evident that no other fuel need We con- 
sidered save coal, peat, and petroleum , hence, my remarks can 
take somewhat the torm of a trilogy, minus the dramatic êle- 
ment, precedence being given to the Solid fuels, and the firste e 
place necessarily to coal 





The Royal Commifson on Coal Supply, whfth commenced 99 


its sittings in July, 1866, and reported ın July, 1871, after quir- 
ing into all probabie soarces of coal in Great Britain, arrived at the 
conclusiog that got move than 146,480 million tons wereevarlable 
at qus not exceeding 4g00 feet from thesitrface Ther®fore, 
ur present rate aj increase of population and of coal con, 
sumption, oui supply woylde not last for 230 years® But Mr 
Hall, one of Her Mejesty's Inspectors tf gines, who has spectal 
experience of coal mining fosms a much lower estnpaté of the 


supply practically available with®our present gmeans, and con- 


siders 178 yeas asghe morg probable dWratıon of our coal beds ame 


This estimate ıs based 8n fulles&informaffon than ahat @ssëssed 

by the Royal Commissignersxewe ate therefore justified % con- 

cluding that thè enleabitants of Great Quitain 170 peas hence 

eval Rave lile, ef any, home raged coal to lun if we gontinge, 
* 


to use it in our presen: wasteful fashion s A 
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It was pointed dut by the Royal Commissioners n 1871 
that we cannot suppose ‘the production of coal could continue 
in full operation until the last remnant was used,and then sudgen- 
lycease In reality a period of scarcity and dearness would first 
be reached This would diminish consumption and prolong 
duration, but only by checking the prosperity of the 
country ' ‘Much of the cog] included in the re- 
turns could never be worked except under conditions 
of scarcity and high prices A time must even be an- 
ticipated when it wil be more economical to import part 
of our coal than to raise the whole of it from our residual coal- 
beds’ As the area of coal-bearing strata in North America is 
fully seventy tupes greater than ours, ıt 18 easy to see where our 
future supplies must come from ‘The rate of increase in the use 
of coal has been greater than the Commissioners anticipated in 
1871, and Mr T Foster Brown, C E , President of Section F 
of the British Association at Cardiff last year, has placed on 
record his opinion that at the end of only fifty years from the 
present time the increased cost of coal will be severely felt. 
Pessimism 1s never pleasant, nevertheless we cannot afford to 
ignore reasonable inferences from fairly ascertained facts 

I apprehend that there are few ordinary consumers hkely to 
be influenced in avoiding waste by the knowledge that we are 
within measurable distance of the end of our store of British 
coal, as that calamity may still be some generations off But 
the case 1s very different with large consumers , the inevitable, 
1f gradual, increase in the cost of coal has effectuaily arrested 
the attention of those directly concerged ın our gieat industries 
or anxious for the maintenance of that manufacturing supremacy 
to which this country chiefly owes its wealth and power Keen 
mternational competition in trade has quickened the effort to 
get the utmost work out of fuel, and therefore to diminish 
waste 

No such considerations have, however, produced any effect on 
the domestic conscience A spasmodic increase 1n cost of coal 
stimulates the use of various economical devices which are 
almost wholly given up when prices fall back nearly to their 
former level A small residual effect 1s left, Which, though 
slight, 1s on the nght side But that economy m the domestic 
use of coal which could not be effected by a patriotic desire to 
avoid the too rapid exhaustion of our coal beds, or by a fear of 
permanently dear coal, ıs likely to be brought about by the 
growing nuisance of large towns, namely, fog, for whose increase 
our ‘hearths and homes’ are in a greater degree responsible 
than the much abused factory chimneys The primary con- 
sideration in seeking to cope with the fog demon no doubt 15 to 
avoid the production of solid particles during the combus- 
tion of any fuel we may use, hence that method which 
avoids the formation of smoke at any time, and 1g both 
more convenient and economical, must ultimately ‘hold 
the field’ As you well krow, various suggestions have 
been made for the purpose of avoiding the production of smoke, 
and ıt has even been proposed that the use of non-flammg coal 
should be made compulsory in all large towns, notwithstanding 
the difficulties known to attend the combustion of anthracite or 
similar substances ın open grates But even if the fog demon 
could be safisfactorily exorcised by such means, the fact would 
remain that the combustion of any solid fuel in an open grate 


e 15 a meetwasteful proceeding On the other hand, closed grates 


or stoves have not been popular in these countries How, then, 
canewe combine economy in the use of coal with gmokeless com- 
biftion and domestic cogventence? The answer 1s sufficiently 
“obvious—we must more or less completely gasify the coal prior 
to 1s complete gombustion 
The late Sir William Siemens showed us long ago how to 
conve& coal completely into gas by means of his great ‘ pro- 
ducer’ furnaces, and demonstrated the applicability of the 
confbgratfvely poop ‘producer’ gas tq operations &equiring 
véry high temperatures aswell as togthe minor work of stgam 
wasing Siemens showed that when so wsed, one ton of coal 
can perform as much work as 1 7 totselirectly burned In such 
compawsons the * projucer ” gas was, of fourse, burned ata 
short distagce from ifs source and under the regenerative system 
This mode of ugffig ceal sechas to be the most ecogomical of 
hia we have practica] experience p but thg gas which 1s pro- 
X, 


duced onfi&d&tains fess than Bs per cfat of useless nitrogen, 
and therefore ıs not fich enough in@®mbuistible matter for general 
Gistributiorf ee 
e The es 
‘by the ade forge, permit the productign of a richer gas 
. . 
NÂ 1,196, vOL.'46] : 
e 


[7 
method of gasifying coal and *thaa empfoyeds 


s 

The Wilson preess involves “the fornfiion of & certam 
profertion of ‘préducer’ gas in raigng the temperature 
of the coal up to the point at which it can decompose steam, 
and then affords a mixture of cgrbon monoxide and hydeogen, 
er so-called ‘water gas’ e The former can be used for steat 
raising or furnace work in the ummediate@yicinity of the gro- 
ducer, while the Water-gas can be transmitted through mains as 
readily as ordinary town gas, and loses nothing by carriage save 
its inital heat Thes one general method, affords two qualities 
of fuel and gasifies the coal 1n an economical manner 

Whether by the Siemens method ın its modern f8rm o1 by 
the more or less complete conversion into gich water-gas, a great 
saving 1n coal can now be secured im almost all large operations 
requiring the command of high temperatures , angl the use of 
such gaseous fuel 1s so steadily extending that we may expect in 
the near future to reach the maximugi. practicable economy of 
coal in our greater industries and of smoke abatement as well 

Between the compl€te conversion of coal into gas and the very 
partial process included in the production of ordinary illumina- 
ting gas 1s a wide gap which needs to be bridged over in the 
interests of the small manufacturer and the domestic consumer 
alike before we can secure that economy 1n the use of coal which 
we know to be necessary For it must be granted at once that 
our ordinary 16-candle illuminating gas 1s seldom an economical 
fuel at an average price of 3s per 1000 cubic feet, though it 1s 
capable of being so used as to effect distinct saving undeg special 
circumstances As an example of 1ts economical use, even near 
the price stated, I may cite the case of the kitchen of St John’s 
College, Cambridge, where gas and steam have been supsututed 
for coal, and an annual saving effected amounting to about £80 
But in establishments which cannot be systematically conducted 
coal gas at 3s 1s too expensive a fuel Several solutions of this 
important practical problem have been proposed , one group of 
suggestions involving the supply of two distinct gases, an 
illuminating and a fuel-gas, and therefore requiring two sets of 
street mains, but the progress of electric hghting is so rapid 
that gas companies would not be justied in outlay of capital on 
a second set of mams Another proposal is€o supply one gas 
of high calonfic value but low illummating power at a cheap 
rate, and this gas, when used for lighting, t$ be charged at the 
point of consumption with vapours of suitable hydrocartydes 
But the true solution involves a compromise much on the lines 
along which gas managers are at present apparently working 

You are aware that the average produce of 16 candle gas per 
ton of coal is about 9500 cubic feet By the introduction of 
steam to a small extent the volume of gas can be materially 1n- 
creased, but at the expense of the illuminating power In order 
to compensate for this loss, 10ck or other oils are injected along 
with the steam, and the illuminating power ıs maintaiged An 
objection to this practice is that carbon monoxide is present 
in such gas, but it is aso found in many samples of 
ordinary coal-gas, and provide the gas has a strong and cha- 
racteristic odour, so that its escape can be readily detected, no 
risk need attend 11s use The supply of the richer bituminous 
coals is steadily diminishing, hence the practice must grow of 
supplying a modiffed water-gas instead of coalgas as we have 
hitherto knownıt Better far, in the interests of producer and 
consumer alike, that the inevifable change in the character of the 
gas manuf&cture should be carried out with the full kndwledge 
and assent of the public after due Parliamentary inquiry, and in 
such a®manner as to secure the maximum advantage without 
undue ES AE, with the great monopolies enjoyed by the 
gas companies o many satisfactory metlfbds are known by 
which the illuminating $ower of a gas can be increased at or 
near the burner, ql gas gs an illuminant is moreover being so 
certamlyedisplaced by the electric light that the objections 
hitherto urged against the supply of gas of high calorific value 
but low illuminating power gave almost ceased to have any 

actical force On the other hand, the supply of a cheap gas 

the hinf I refer to would prove a great boon to small manu- 
fagturgrs ag well as to the domestic consumer, and competent 
gas engeneers inform me that no real difficulfies lie in the way 

Thg rapid extension of electric lighting in our large towns 
brings us withm measurable distance of some such sweeping 
change in,the character*of gas used, 1n its applications, and 
melts mótie of employment, while the exfsting mams would 
serve forei@® cogveyance, and comparatively trifimg alterations 
13 our domestic appliances,would only be necessary 

e ltisin this direction then, that the best prospect of solving 

a consflerablé part of*the smoke fog difficulty seems to he, and 
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1t 1s in thegsame direction that we ate to look for true economy 
in the use of coal The completion of the system of electric 
lighting 1n towns 1s therefore to be desired by the community, 
nqt only on account of tts great Sind qbvious advantages for illue 
mination, But becausg it will render possible the provision and 
distÉbution of a cheap gas for heating purposes , and the share- 
holders 1n gas companies df such fortunate towns should specially 
rejoice, as herein lies a good prospect not merely of maintaining, 
but of considerably in€reasing, their dividends Gas companies 
would noteonly become purveyors of heat energy for domestic 
use, but for manufacturing purposes as well, not excepting the 
production of the elecflic light 

Hence, our duty to posterity and our own immediate in- 
terests coincid'e in requiring the use of more economical methods 
of using coal, and that ng gives promise of the greatest num- 
ber of advantages involvés the conversion of coal as far as 
possible into gaseous fuel ! . 

I turn now from coal to peat, which 1s, as you know, a muc 
less mineralized solid fuel It 1s obvious that the question of peat 
utilization 1s one of much importance 1n Ireland, as nearly one- 
seventh ofthe island ıs bog About 1,250,000 acres are mountain 
bog, and 1,575,000 acres are occupied by flat bogs, which occur 
over the central limestone plain of the country and stretch away 
to the north-west This store of peat is an asset which may 
become valuable when you shall have exhausted yom coal-beds 
some 178 years hence We would naturally desire to realize a 
portion of our assets at a much earher date, as nearly all the 
coal used in Ireland must be brought from the eastern side of 
St Geerfe's Channel In this fact I think you have some ex- 
planation of the depressed industrial condition of the country, as 
manufactures involving the use of much fuel can only flourish in 
Ireland tf the margin of profit be considerable , where the mar- 
gin 1s small and competition keen (as in the greater industries), 
they must go under in the struggle with manufacturers having 
cheaper fuel at command I grant at once that this is no 
adequate explanation of the absence of many ché@mical manu- 
factures which do got invdtve large consumption of fuel, but it 
1s the inevitable result in the cases to which my remarks 
apply . 

Peat alone, however well prepared, compares very un- 
favoufably with coal in several particulars — 

It ıs avery bulky fuel, in its ordinary condition occupy- 
IR eter more than five times the space of an equal weight of 
coa 

2 It contains from I5 to 25 percent of water and seldom 
less than 10 pe: cent of ash 

3 Atleast 24 tons of average peat are required to perform 
the «ame work as one ton of average Staffordshire coal in ordi- 
nary firepfaces or furnaces 

Hence the general use of ordinary peat is attended by the 
disadvantages of requiing much gseater storage room than coal, 
of producing a light and troublesome ash, and requiring more 
than thirteen times the bulk of coal to produce the same thermal 
effect The last-mentioned consideration practically precludes 
its use in ordinary furnaces where heat of high intensity 1s re- 
quired 

Now the force of thè first objeetion to the use of peat, that 
of bulk, gan be materially diminished by mechanical gompres- 
sion Many excellent examples of compressed peat have Leen 
produced at various times, the most coal-like product » have 
seen being that of Mr Hodgsdn, of Derrylea, who compres.ed, 
thoroughly disintegsited, and dried peat in heatfd cylinders, and 
by partially carbonizing under pressure gecured the cementa“ion 
of the material Moreover, the ash of such compressed frat 
was not so bulky as that of the ordinarf fuel `° e 

I need scarcely say that the intensity of the heat obtainable 
with compressed peat is greater than with the loose material, 
but the actual thermal effect 1s not much altered, save im s? far. 
as the material 1s drier and therefore less heat 1s lost m evapo: 
rating moisture e 

Extended comparagive trials of coal and of ggod Seng pet 
1n steam engines have shown that the work done by one ton of 
peat was not more than 45 per cent that of one ton of al, 
hence 1f coal were 18s per ton, peat could not compete with it 
under the most faveurable cofditions unless delivered at not 
more than 8s perton Now the peat used in jheseémals difl 
not contain more than I2 per cent. of motsture, but as dug from, 
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'Since the above was written I have seen a short abstract ef Mr Véalon’s 
address to the Institute of Gas Engineers, in which I am glad to find that 
he takes a somewhat, similar view of the situation to that eXbre;sedsabove 
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the bog ıt seldom contains less than 35 per cept pf water, even 
whey cut from a comparatively dry bog , it must then be stacked 
and air-dried The present price of ordinary turf delivered at 
the bog 1s about 7s per ton, when to this 1s added the cost of 
handhag this bulky fuel, and carriage for fifty miles, the cost 
exceeds 45 per cent of that of coal even at inland towns , henge 
there is no rea. econom# in the use of peat of the common kind 
1n ordinary furnaces and grates instead of imported coal 

But the public are Jed by promoters of peat-manufacturing 
companies, and others who should know better, to suppose that 
by certain processes of disintegration and compression peat can 
be made to approach very closely in fuel value to an equal 
weight of coal There ıs no doubt that a better looking and 
denser product can be obtamed by these means, and one which 
requires less storage room , but unless artificially dried as well, 
the actual heating effect of,the fuel 1s not materially altered I 
have no doubt that the cost of winning and treating the rough 
peat could be much reduced by the use of suitable labour saving 
machinery , but all methods with which I am acquainted invol- 
ving artificial Crying as well as mechanical compression, have 
cost so much that the product could not compete with coal at 
the ordinary level of prices As I have already said, the Irish 
peat forms a valuable asset, but one not capable of being realized 
on any considerable scale at present , at least when used as fuel 
in the ordinary way as a substitute for coal But it 1s possible 
to so burn peat that it shall compare much more favourably with 
coal, and this solution of the problem 1s obtained by converting 
rough peat into gas 

You doubtless remember that m 1872 the cost of coal ad- 
vanced even beyond the panic prices which prevailed for a week 
or two about the beginning of the present year But the coal 
famine of 1872 lasted for a considerable time, and serious efforts 
were then made in I1eland for the utilization of peat It soon 
became evident that the continuance of dear coal meant the 
suspension of several industries aud their probable loss to the 
country , hence, leaving to others the attempts to convert peat 
into a suitableWuel for general domestic use, I took up the ın- 
dustrial side of the problem 

Isaw that the best chance for economically applying peat 
for most manufacturing purposes lay in gasifying the material in 
a Siemens furnace, as two special and 1mportant advantages 
must obviously be gained thereby --(1) The use of peat in the 
rough state without artificial drying , (2) The avoidance of the 
injurious effects of abundant ash by burning the peat-gas at 
some distance from its source, and under such conditions that 
the comparative value of coal and peat should be nearly in the 
proportion of their percentages of carbon I therefore moved 
the Royal Dublin Society to (appoint a committee of engineers 
and other scientific men to have the value of peat tested in the 
way proposed The outcome was that the directors of the 
Great Southern and Wegtern Railway of Ireland, acting on the 
recommendation of the able locomotive engineer, Alexander 
Macdonnell, C E , decided to erect a complete*Siemens regene- 
rative gas furnace for working up scrap iron in their engine 
factory at Inchicore This furnace was supplied $nly with 
rough peat, often contaming as much as 38-30 per cent of 
water, but no d.fficulty was found in keeping the welding chambes 
at a bright white heat for months ata stretch The average con- 
sumption of fuel was 5 09 tons of peat for each ton of iron ®rged 
from scrap to finhed work Beforethe Siemens furnace was biylt 
the ordinary air furnace fed with coal was employed, and the average 
consumption per ton of iron was 4 96 tonf'ofcoal Ineed scarcely ° e 
say that peat ıs practically useless ın such a furgace There- 
fore peat used ın the gfs furnace as compared wi capl in the 
ordinary welding furnace not only proved in practice to. ag wer 
extremely well, but performed 97 per cent. of the work done by 
an equal weight ef coal, As the price of peat was abeut half 
that yf coal at «he time, My Macdonnfll estimated that a savinge 
of £475 9d per tgn of finished forgings was effected — Ifthere-, 
fore the coal beds were exhausted we have a good sulfititute in 
peat for operations u®which a very high*temperature 1s reqgured, 
provided the fuel 1s used 1nethe«zas furnace og accarding to some 
similar plap ! Ad 


. e 
The above remarlg refer gto work dóne twenty years ago e 


Now, thanhs to the valufble invéf'igationsfof Mr e i wig Mond, 
FRS, detailed in his Puesideitial Address*of 1889, thé pro 
= . e . 


+ 
@ Of ourse tle cofhparison ıs more &ivourable to coal when the latter &« e 
used in Phe Siemens furnace, as itis found that a ton of ird& req™redean 
average of three tons of toal, theæfore the @vork done by peat fas about 
6o per cent of that by coal unde: tifesamefonditions . 
. » ote * 
* 
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duction of ammenm fiom peat along with gas according to his 
method will probably pay for gasifying the fuel and mateyally 
facilitate the utilization of peat 

Much to my surprise and regiet this work remains the sole 
practical outcome of our efforts m the direction of peat utiliza- 
tiom during the fuel famine of 1872, so fagas Deland 1s concerned 
Manufacturers now know how they can economically use peat 
for high temperature operations, and Dr Bindon Stoney, F R S, 
has suggested that peat should be gasified at the bogs and 
cairted to convenient centres of industrial activity This could 
undoubtedly be done, especially if instead of * producer’ gas a 
fuel were manwfactured approaching water-gas 1n composiuon, 
and such a gas of good calorific powe: can be manufactured 
fiom peat Thus, as in the case of coal, peat could be male 
economically to provide ight and heat energy as well for 
domestic use as fo. manufacturing purposes Would that we 
could apply even a small portion of the energy stored up in peat 
to simulate those who should be most active m utilizing in the 
best and most economical way the abundant maternal almost at 
their doors ! 

If, then, there are many and great advantages 1n converting 
our bulky solid fuels into gas and distributing them in that form 
for heating purposes o1 supplying power by means of gas engines, 
1t 1s clear tnat such advantages must be confined for the most 
part to towns or special manufacturing centies unless the gases 
are condensed to the liquid form, and so rendered portable to 
considerable distances , but nature has already done a great part 
of this work for us in providing the wonderful mateial we cali 
petroleum Ido not think * wondeiful* 15 too strong an adjec- 
tive to apply to this material, whether we conside: its nature, 
speculate as to its probable ongin, or attempt to measure its 
value in the world's work , and in tans, the concluding section of 
my address, I propose to sketch in broad outline the main points 
of public interest which relate to this, the most important of our 
liquid fuels 

The views of geologists as to the nature of thegeneral process 
by which petroleum 1s formed are elaborately discussed in the 
eighth report of the United States Geological Survey, and the 
conclusions are there carefully summarized (page 506) In sub- 
stance they are as follow —That petroleum ıs derived from 
oiganic matter by a process of slow distillation at comparatively 
low temperatures that the organic matter was not in all cases 
of vegetable origin, but was in some instances derived from 
animal substances in contact with limestone, and, finally, that 
the stock of petroleum ın the rocks is practically complete It 
follows, of course, that the supply 1s exhaustible, but geologists 
do not even guess at its duration 

In contrast with all this 1s Mexdeleéff's view that pgfroleum 
1s not a product fiom oiganic material, but 1s chiefly formed by 
the action of water at high temperatures on carbide of iron, 
which he supposes to exist ın abundance within or below the 
earth's crust Rhe cracks and fissures caused by the upheaval 
of mountain chains peimit water to reach the heated carbide at 
great depths, and carbides of hydrogen result in accordance 
with the general equasion— 


. 3 FeuCs + 4 mH,O = mFeO, + Cy Hgm 


The &ydrocérbides then distil up and condense within the cdbler 
sedimentary strata The occmience of petroleum in active 
¥flcanic areas, as in Sicily and Japan, is helde to accord with 


es this hypothesis, which tter 1s also consistent with the remark- 


able fact that rock oil is usually found in the vicinity of moun- 
tains ut fhy chief reason foi refering to this attractive 
hypgthesis 1s that 1t permits us to suppose the hydrocarbides are 
still being formed within the earth's shell, especially beneath 
thg geologically modern mountain chains, and that the supply 
eof Petroleum ıs practical]y inexhaustibhe Whetherethat view 
e can be sustained we must leave futher evidence to decideg and 
now return after this digression to thë consideration of the 
mate: fal itself . ’ * 
TH orous strat@saturated with petróleum often he at con- 
siderabl® depthg below the sufíacÉ soil of the district, and 


@mm the oil is in *many$cases prevented from risingeby a bed 


or®shell Omaymost emperviogs rfategal € In boring for the 
oil tàis enclosing shell 1s pere gted and the result often is 
the ejecton of a column of hquid* rising gs a fountain of 
geveral hundred, feetfinto the ar This violent expulgion of 


patrolfum €. due 1n great part to the piessme bf fent up gat, o 7 


and thé crude liquid always congains sone of these gases in 














solution In some instanfes ga? only issues, and a so-called | 
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‘gas well’ 1s obtained, from which af emitted ‘enormous 
volumes of maish-gas and its lower hdinologues, as well as 
hydrogen Some of these American gas wells afford from 10 to 
»4 million cubic feet per day? delivered at a pressure of as 
much as 400 pounds to the inch — Suchggas 1s a feel of high 
value and, as yowknow, has been largely utilized for industrial 
and domestic purposes at such great industrial centies as 
Pittsburg . 

One million cubic feet of the natural @as obtained from the 
Trenton limestone at Findlay, Ohio, are said to de the same 
amount of work in heating as about 60 tons of Pittsburg coal 
Some of these gas wells have been exha@sted, but others have 
continued in full productiveness for several years Although 
this natual gas 1s compressed and transported M cylinders to 
considerabie distances, it evidently must remain of almost 
exclusively local value, not so the liquid petroleum which 
issues along with 1t of in its immediate neighbourhood This is 
ffe most portable of all fuels obtamable in nature, and therefore 
1$ the most convenient means by which light and heat can be 
transmitted to all parts of the world—hence it 1s of greater 
practical interest to us than the natural gas 

You are aware that the hydrocarbides of which the American 
petroleum consists chiefly belong to the saturated group 
C4H +, whereas those of Russian petroleum are mainly 
benzenoid hydrocarbides ofthe general formula C,,H,,, isomeric 
with the olefines, but really hydrogenized aromatic cofhpounds 
cf the naphthene series Petroleum from both sources affords 
some of the lower homologues of marsh gas, hence in the pro- 
cess of refining crude petroleum by distillation the firs®products 
const largely of butane, pentane, and hexane, which are 
separated and condensed by pressure, the product being used for 
refiigerating purposes, owing toits high volatility Between 80° 
and 120° American petroleum affords a spuit of specific gravity 
about 0° 75, and above 130° the illuminating oils are obtained, 
whose gravities vary about o8, while the residue which 
1s not vapofized at 300° includes the heaviei lubricating oils, 
which are also admuably suited for Wse as fyel, and are cheaper 
than those generally used for lighting purposes During this 
process of refining by simple distillation thege 1s always more 61 
less decomposition ın progress, hydiocarbides of high molecular 
weight being resolved into simpler ones at a comparatively high 
temperature , nd when crude petroleum or its constituents are 
rapidly heated, this resolution can be carried so far as to convert 
a large proportion of the oil mto permanent gas, valuable alike 
foriluminating and heating purposes Thus petroleum is 4 
fuel which can be permanently gasified with facility, and 1s no 
doubt wholly converted into gas just prio: to combustion in our 
common lamps 

Several methods are employed for the conversion®f oil into 
rich gas, and storing the latter for distribution through tubes in 
the ordinary way In one chiss of such processes the oil alone 
1s rapidly heated to a temperature of from 800° to 1000? 1n iron 
1etorts, as 1n the methods of Pintsch and Keith, thoroughly de- 
scribed by Dr Armstrong in vol im of our Jounal The yield 
of gas seldom exceeds 130 cubic feet per gallon, as liquid hydro- 
carbides of low boiling points are condensed chiefly during the 
compression of the gas into eylinders. fofuse in railway carriages. 
The ga$ ıs rich in caibon compounds, including gnethane, 
ethylene, and crotonylene, and its iluminatimng power, even 
alter fompression, 1s seldom less than forty-five candles I may 
add that Mr Jvison Macadam "has given in vol vı of our 
$ournal (p 199) a valuable series of obsepyations on the gas- 
progucing pewer of warious oils tieated by a process very 
similar in plan {that of Pintsch 

Another mode of converting petroleum into gas includes the 
uee of steam, as in the process of Messrs Rogers, ‘of Watford, 
whg injectsthe oil into red-Rot retasts by means of steam, thg 
latte: appearing to facilitate the permanent change of the 
petrolevin without the formation of much carbon monoxide 
@ hesgas go produced is said to amount to about 140 feet per 
gallow of heaary®oil used, and has, accoading to Mr Rowan 
(thig Journal, vol vi), the following composition — 


. . Per cent 
» * Hydrogen 3 @ 3161 
** = Mersh-gas s 46 17 
Illummanis 16 29 
Carbonic oxide o I4 
Ninoger 5:06 
e  Ofygen o 73 
eec * . - ^ 
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This gas 1s stated to have an illuminattng power of fully 56 
candles, afid to lose Atle either by standing @ by carriage to 
.considerabl@ distances « 
As such petroleum gas has about 3 5 times the illuminating 
power*of 16 candle coal-fras, itefollows that, so far as illumi- 
nding purposes are concerned, theegas producible from oné 
gallan of oil by this ffrocess is equal to some 525 cubic feet of 
coal-gas of 16-candle valug I shall later on Yefer to the heat- 
mg value of this petroleum gas, but Í have now justified the 
statement with whichgthis section commended, viz , that petro- 
leum 1s vn tually hquefied gas in a peculiarly portable condition 
Hence im all states petroleum can be used as an illuminant as 
well as a fuel, whereag coal and peat can only be used as illu- 
minants in so far as they can afford carburetted gas 
Let me naw proceed to justify the further statement that 
petroleum is the most concentrated, and, on the whole, the 
most portable of all the nagiral fuels met with in considerable 
quantities 
Weight for weight the efficiency of liquid petroleum in steamy 
raising 1s much greater than that of coal The estimates o 
relative value necessarily vary with different portions of the 
crude material used, and with the quality of coal employed in 
the comparative trials, hence some of the statements of 
results are often rather vague ThusM d’Allest found that one 
pound of refined petroleum evaporated 12 02 pounds of water, 
while only 6 5 pounds were evaporated per pound of a rathei 
poor stegm coal The American results with crude petroleum 
and Pittsburg coal gave respectively 15 and 7 2 pounds of water 
per pound of fuel Prof Unwin has recently compared 
petroleug with Welsh coal in steam raising, the od being 
ieste by a steam Jet through a highly heated coil and then 
burned perfectly with a clear flame In his tnals with a not 
partıcularly eficient boiler he found that 12 16 pounds of water 
were evaporated per pound of petroleum, and this iesult he 
considers about 25 per cent better than that afforded by the 
steam coal These results agree with those of M d'Allest so 
far as the effect of petroleum 1s concerned, but thg coals com- 
pared were different in vajue for steam raising Hence for an 
average coal the yfoportian is nearly three to two, m othe: 
words the practical heating effect of one ton of coal can be ob- 
tamed by the combi@tion of only two-thnds of a ton of petro- 
leum, while the comparison with the heavy oils would probably 
be still more in favour of liquid fuel Petioleug has another 
advantage over coal in the matte: of storage room, as one ton of 
the liquid occupies only four fifths of the space of the same 
weight of coal, so that the bulk of the petroleum required to 
perform the same work 1n heating as one ton of average coal 1s 
little more than half that of the latter It follows that a steamer 
constructed to carry 1000 tons of coal [could, 1f provided with 
suitable tanks, cairy 1200 tons of petroleum, equal in fuel value 
to about 1900 tons of coal In acdition, the liquidity of petro 
leum permits it to be pumped. and «onveyed long distances by 
gravitation in tubes so that its trasport in bulk and in detail 15 
easy Therefore petioleum is not only a much more concen- 
trated fuel than coal, but it 1s eminently portable as well and 
convertible with much greater facility into, permanent gas 
Against these advantages must, however, be set the inflamma- 
bility of petroleum, an@ consequent grea‘er risk of fue 
Now we have to consider the” question of relative cost of 
petroleufn used as fuel m liquid. or gaseous form as Sompared 
with coal—the latter being our standard for reference as im the 
case of peat We have already seen that about two-thutis of a 
ton of petroleum can do the same amount of werk 1n heating as 
one ton of coal, Therefore petroleum, when burned directlf, 
cannot economically replace ceal unles# two-thirds of a ten of 
the liquid can be purchased for less then the@est of one ton of 
coal We know the cost of ordinary lamp petroleum*in these 
islands 1s at present far beyond that limiting value, even fhe 
heavy oils which are not gbod eneugh for lamps, end yo are 
too ‘thin’ for lubricants, only compare favourably with co: 
where the latter has to be carried long distances, and 1$ therefore 
dear However, all practical difficulties having beem ove@corse 
in the use of these h€avy oils for steam-raising, : compafatively 
small advance in the general price of coal would at once render 
them economical for industrial use as fuel 
But when we compare petreleum g&s with youre d 
the comparison ıs "mugh more favourable to the li 
unlike coal, petroleum is already more than Ralf- $ on the 
road to conversion into gas As yeu know,,one ton of coy 
affords about 9500 cubic feet of 16-candle gas On the other 
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hand, one ton of oil of sp gr 08$ can afford about 24,000 
*:ubic feet of gas, having an average illuminating power of 60 
candles, or the equivalent of about 70,000 cubie feet of 16 candle 
value, and this rich gas admits of preparation on the small 
scale suited to country places, while the 1etorts used m the pio- 
duction of the gas can be heated by petroleum The petroleum 
egas of some 60 candle poweri ts said to be producible at about 
6. per 1000 cubic feet gIf we were to assume that the calorwic 
value of the gas 1s directly proportional to its illuminating power 
the cost woulda correspo id to about 1s 7d per 1000 cubic feet 
of 16-candle coal-gas — But the facts do not justify the assump- 
tion, as the calorific value of methane is known to be greater 
than that of the heavier carbides to which the high illuminating 
power is due, hence the comprtson 1s probably bess favourable 
to petroleum gas by about 25 per cent, though further expert- 
mental evidence ıs wanting on .his pont However, even after 
this deduction, petroleum gas ts the cheapei fuel as well as 
illuminant . 

The necessiry links between the elements of the trilogy on 
coal, peat, and petroleum are now, I think, sufficiently evident. 
If we desire to use each fiel in such a way as to develop most 
economically and conveniently its store of heat energy, we must 
first partially or perfectly gasify it The newest member of the 
triad—petroieaum—uis the one which lend» itself most easily and 
completely to such treatmen , in consequence of its physical 
condition and chemical characters It 1s also the material that 
we must expect to facilitate the production of cheap giseous 
fuels from coa! and peat which shall at the same time possess 
sufficient liminating powes for most purposes Chemical in- 
dustries would probably benefit to a greate: extent than others 
by the supply of cheap fuel of the kind in question, hence I 
have ventured to tay your prience by dwelling on this topic in 
your presence to-day 





SUGAR-CANE BORERS INTHE WEST INDIES 


hs R BLANDFORD'S ieport on sugar cane borers, pub- 
5 lished 1$ the Kew Bulletin for July and August last, 
deserves more than a passing notice 

The report contains a plate of the insects 1n. question, which 
will render their identification easy 

The first 1 a caterpillar and moth, Chelo sacchas alis , the 
second a weevil, Sphenoph rus saccharz, but the principal at- 
tention in the report is paid to the shot borer, Yylodorus per- 
Joans, a beetle which has lately caused considerable loss to 
groweis o^ sugai canes in Trinidad These losses have been so 
large that on some estates thirty per cent of the sugar crop has 
been aestroyed, and in some fields fifty per cent , presamedly 
by the devastations of this neetle 

Thisebeetle X — ei fo: a7. B to be found over a very large area 
in the tropics, it isthe same species that has done so much 
damage to wine and beer casks, it has been found in India, the 
Malay Archipelago, Madeira, Mauritius, North and Central 
America, Biazil, Guiana, Peru, and probably m Australia, so 
that no sugar-producing country can consider itself free from the 
fear of its ravages . 

Mr Blandford’s report 1s interesting “and wiluab]e, not only 
for the amount of information it gives relative to this most de- 
structive insect, but also for the way in which he points out 
wh&t remains still to be investigated on the subje&, so that it 
not only furmshes valuable information to the planter in the 
West Indies, bet also tells him what course his further investa- 
tions should take , and it might well serve as a model to future e e 
observers m drawing up similu reports 

** The chief subyect for investigation," to qif&te Mr Bland- €9 
ford, “fıs the relation of the insect's attacks to the health and 
conaition of the canes, whether 1t (the shot borer, .Y bean 
1s a true destroyer, or merely a follower and manifegtatiog of 
anteceae@t and thore sérious injury "V this qaestion, Mr Diang: 
for@says, **I do not attefhpt to solve , it can only be studied in 
all its bearmgs bysobsérvers pn the spot ," and he fusther gives 
a list cf definite poigts wifich require mquyry and solution 

There 1s no doubt that the presence of e fer /grans 1s ®sually 
accompanied by the sugar-boiing saterpilla®, Q^. sacch& alts, and 
the weevi& S$ saccharz, and als® with ngoid’ growths, which esse 
may of themselves®acqountfonghe aciavicatiog Qbtheduicks of 
the cane, which is apparent yyc&nes attacked by the shot@orer , 
but whether om not th® shot borer attacks healthygcanes 1s a 
there 1s much diveButy gf opinion, and ye 
pestat Winging the question before our reader wiwlead to 
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more observations and experiments to decide this important 
question, as * while there is no proof, there 1s a strong pre-* 
sumption that X g#erforans cannot begin the attack " Still there 
1s much difference of opinion, as the Trinidad Commission, 
which investigated the subject, ‘‘ believes that the beetle is the 
primary cause of the disease, and tnat it 1s immaterial whether 
the cane 1s healthy or not , " others believe that it 1s only canes sj 
which are ‘already physically weakengl by other causes which 
are attacked by it ” 

The Transparent Cane and Caledonia Queen enjoy an entire 
immunity from the attack, **even when growing side by side 
with badly infested Bourbon canes, and varieties raised by seed 
show no signs of being attacked " It ıs therefore suggested 
that perhaps the Bourbon cane, enfeebled by long cultivation on 
the same Jands and degenerated by careless ways of propagation, 
has become powerless to resist the attacks, and planters in their 
investigation must consider the possibility of attacks ‘* being 
favoured by constitutional weakness which in no way implies 
want of care in cultivation, but perhaps the reverse ” 

The enemies of the shot borer are still to be found 

An important lesson taught by this report to the planter is 
the necessity of varying the description of canes grown and the 
great value of the new seed canes raised 1n Barbados FE 
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SOCIETIES AND ACADEMIES 
PARIS 


Academy of Sciences, Sept erg —M_  Ducharhe in the 
char —On the white rainbow, by M Mascart This phe- 
nomenon, usually known under the name of Ulloa's circle, 15 ex- 
plained, not on the untenable assumption of water vesicles, 
but of very minute drops as constituting the mist upon which 
itisseen The diminution of the diameter of the drops causes 
a displacement of the first maxtmum of the interference fringes 
which produce the supernumerary arcs The relative intensities 
of the various colours retam equal values long encugh to make 
the rainbow appear achromatic, with perhaps a slight red colora- 
tion along the outside The radius of such a circle has been 
known as small as 33° 30'.— Observations of the new planet 
Wolf (1892, Sept 13), and of the planet Borrelly- Wolf (Eri- 
£one?), made at the observatory of Paris (west equatorial), by 
M Bigourdan —On a recurring series of pentagons inscribed to 
the same general curve of the third order, by M Paul Serret — 
On the production of the spark of the Hertz oscillator in a 
liqu d dielectric instead of air, by MM Sarasm and De la Rive 
The two balls of 3 or 4 cm in diameter, between which the 
Ruhmkorff discharge takes place ın the Hertz oscillator, were 
plunged into an insulating fluid This was, in the first place, 
olive oil, contained 1n a cylindiicalevessel, 20 cm in digmeter, 
pierced laterally to admit the end branches of the oscillator 
Sparks 1 cm long were obtained, giving a characteristic sound, 
louder than that of a dischaige througheair The effect on the 
resonator 1s notakly increased by the arrangement, most brilliant 
sparks being produced The interferences ofthe electric force 
by 1eflectipn from a plane metallic surface give the same 
results as in gair ® Durmg the discharge, tne oil is 
carbonized"and loses its transparency, but without affect- 
ilg the eintensity Similar experiments were made with 
essenge ofe terebenthine and petroleum, but the ®oil 
proved the safest and most advantageous medium — 
The action of bromine in presence of alummimm bromide on 
tffe cyclic chain carbongcompounds, by M W Markovnikoff 


* Tt has been shown that a small quantity of bromide or chloride 


ew of aluminium €added tothe bromine produces a vivid reaction 


with the® carbon compounds of the aromatic series, usually 
resul@ng in substitution-products of a crystalline form Fumther 
experiments show the generality of the reaction for all the 
v ecarbons of the serie? Caki,n whieh wefe exanmned It 
as been studied chiefly as regards tH naphthene (hexacamgon) 
Series, ang may be expressed by the genefal eguation— 
é C,Hi?-5Bg 4*Bri2—4 = ChBe—a + 6HBr 
The rule seems to ÉD that the &ctign of the bromine on the 
naphthenes at tgeeordypary tégperature takes place principally 
tpe hydrogen atome of the cyclic cham, transforming them 
into beffzensnacle, 1f. which®all the &ydrogen atoms are re- 
placed! by bromme,*whilst the faweal chains remain intact It 
1s found thet besides thg bodies of the aromati® and naphthene 


eseies, the hydrocarbons of the garaffin series also rgact easily 
presen, of AIBrg —The, rotatory power, of fibroin, ty M 
. 
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Leo Vignon —Expemmental researches on the bulb centre 
of respiration, Vj, MM J Gad sand 9 G Marir&sco —In- 
fluence of continuotis and discontmuouseelectric ght upon the. 
structure of trees, by M Gaston Bonnter Out of three lots of 
plants, one was submitted to a conftant electric 1illumhation, 
Another to an illuminatio alternating with twelve pours’ dafk- 
ness, and a third was left to develop m ordinary daylight eThe 
experiments were carried out in the electric pavilion of the 
Central Markets at Paris The temperature was pretty constant 
(between 13° and 5°), the light was given by arc lamps in 
shades, and the trees—pines, beeches, oaks, and birches—were 
surrounded by glass, the air being gradually renewed It was 
found that continuous electric light produged considerable modi- 
fications of structure in the leaves and shoots of the trees The 
plants breathed, assimilated, and secreted in ,a continuous 
manner, but they appeared as 1f encumbered by this continuity, 
and showed a simpler structure Whe shoots were very green, 
the leaves more opgn, less firm, and smaller Differentiation 
as less decided 1n every respect In the specimens exposed to 
intermittent illumination the results were very similar to those 
obtained under normal conditions —On the discovery of the line 
of no declination, by M W de Fonvielle From an inspection 
of geographical maps preceding or contemporaneous with the 
discovery of America it appears certain that Columbus was the 
first to discover the variation of the compass Indeed, it was 
the rapidity with which the observed declination diminished 
which produced consternation among his seamen, whomghe could 
only save from a panic by persuading them that the pole star had 
changed its place, while the needle remained a true guide The 
stratagem succeeded, but Columbus suspected that therqdius of 
curvature of the earth was different at the Sargasso sea, and that 
the line of no declination represented a natural frontier between 
the territories of Europe and Asia This natural frontier was 
adopted by the Pope Alexander VI in his division of the new 
world between the rival aspirants Columbus himself found 
that the line did not coincide with a meridian during his third 
voyage, but ghe illusion guided even Magellan, and was only 
dispelled by Halley's magnetic chart gn 1700, 
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NATURAL SELECTION AND ALTERNATIVE 
HYPOTHESES 

Animal Coloratzon en Account of the Èrincipal Facis | 

and Theories relating to the Colours and Markings of ' 

Animals By F  Beddard, MA, FRS (Swan, 

Sonnenschein & Co ) | 





e 
HE theory of natural selection has been pre-eminent 


stfaightforwaid, and speaks out on point& of great diffi- 
culty and dispute Arguments of which echbe? have been 
already heard, perhaps, in the report of some conversa- 


*tion which is supposed to have taken place, or which 


have been ciudely stated in the publications of unknown 
writers, are here met w&h in a form in which they can bf 
dealt with For thus stating the opinions which are 
| vaguely supposed to be held, perhaps vaguely held, by 
others, every Darwinian owes a debt of gratitude to the 


| author 


The main aim and purpose of the book would appear 
to be a criticism of natural selection as applied to the 


for over thirty years 4s the most generally accepted | explanation of the colours of animals, and the proposal of 


explanation of organic evolution 
throughout, many cutics, but its position 1s strengthened | 
by the fact that these critics invariably accept the principle : 
as accounting for something, while most of them make it | 
clear that they reject all other proposed substitutes, ex- | 
cept those for which they are individually responsible | 
Sometimes the attempt to formulate an alternative hy po- : 
thesis, or*to apply it to the facts of nature, breaks down ; 
as soon as itis undertaken A curious instance of this 1s | 
to be fqued in Semper's “Animal Life,” which begins 
with very large anticipations. —all the “ popular cant? 
of the Darwinian 15 to be “ put out of comit as useless” , 
a selective explanation can never be a real one, but for the 
latte: we are to consult the subsequent pages But as 
case after case 1s examined, the author 1s constrained to 
gdmutthat his real explanation is not forthcoming, and 
that, although he ntver wasl think much of selection, it 1s 
the only cause he has to offer Semper would appear to 
have written his pieface before he considered the 
materials from which he proposed to write hig book 
Mr Beddard's work does not open ın this ambitious 
manner, but he 1s far bolder in offering alternatives to 
natural selection, and in applying them Further con- 
sideration would probably have brought him to Semper's ! 
admission, at least as regards many of his suggestions | 
Indeed, the number of these suggestions, and the confi- | 
i 
| 


dence with which they are brought forward, are clearly 
due to haste and want of sufficient reflection, which also 
leave their mark upon the scheme of the volume and the 
number of contradictory statements to be found in it : 
Nor ıs this to be wondered at when the amount and 
variety of work which® the authar accomplishes 1s borne : 
in mind * But the result will be to confuse the beginner | 
and the untrained student Principles which are SUP- : 
posed to be refuted in one*part, are subsequently ihtro- 
duced with considerable enthasiasm as thf heads of the 
main sections of the work, and are later on again treated 
with scant courtesy In fact some 1enders fell nightly infer 
that the author 1s a profound sceptic as to the value £. 
the stheme he nevertheless adopts Others may perh a 
be led to suppose, by the arrangement of the bedgk, t 

the author 1s sceptical of his own scepticism Even the 
very fairness of the author in giving the argumnests uf ! 
favour of views he rejects, will be, such is the sysțem ' 
pursued, a cause of confusion to a reader These sources 
of difficulty are nob only app&rent in the general &gheme , 
particular explanations are disputed in one par, and 
adopted a httle further on withoutea word qf explanation , 


| 
: 
ty 


| varying side, allowfhg ever? comeiderable force fer atevi$m, 


It Ims, and has had | alternative explanations 


Some of the difficulties which the author finds in the 
theory of natural selection appear to follow from his 
conception of the process itself Thus, on p 12, he 
speaks of polymorphic species appearing in two or more 
well-marked forms, and of those extreme cases of varia- 
tion known to entomologists as "varieties," and con- 
cludes, “In fact, 1£ colouring were really constant for a 
given species, there woudd be no chance for natural 
selection”, thus implying that natural selection depends 
upon such pronounced divergences, instead of upon those 
nunute differences which distinguish the individuals of 
every species He then continues, “ Supposing that a 
maiked variety occurs in a wild species, there 1s, first 
of all, a conside:able chance against its reaching matu- 
rity, secondly, there is a considerable chance against its 
finding a mate , thirdly, the hereditary influences on both 
sides are against the perpetuation of the variety These 
appear to be more potent causes of the comparative fixity of 
colours 1n wild animals than the unfitness of the varieties to 
hve” It has already been pointed out that the “ marked 
variety” ıs of little importance for natuial selection as 
compared with the individual difference But if the ob- 
Jections urged were valid there would appear to be little 
chance of a “marked variety” existing m any numbers 
and persisting from generation to generation, side by side 
with the normal form and yet numbers do persist As to 
the first of the alleged byections, the chances are against 
every individual, but not equally so, 1f thefe be anything 
in natuial selection So far from this objection being 
valid, ıt 1s but the expression of @ fact upon which 
natural selection iests, the fact that many moie indi, 
viduals of every species are born into the world than can 
by any possibility survive Were this not so all selection 
would cease ‘Che second difficulty certainly does net 
apply to minute individual differeftces which occur m 
vast numbers To take the simplest case, leg us suppose 
that the individuals of a species are divided, as *egaids 
any character, into two equal groups—the one abbve, 
the other below the mean It is clear that eaoh ingi- 
vidug! would stand as good a chance of mating within* 
the hmits of its ewrf gioup as within those of tge other * 
The third objectionedoes not appeat tg me to hold tn the 
case of “marked variehes” any mérg than wath indi- 
vidual differences The total leereditgry fháuence of the 


is certainly in (favour eof ahe variation* Fürtherhore, 
experience show? i that among tle offspring will be 


The chief value of the book hes ıņ the fast thateit is ledhe « «hat Jary even further"than their þarest «hot e 
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who accept th® Darwiman principle do not expect 
heredity to ackieve more than this—to offer the mate- 
rials which can be accumulated by natural selection® 

Interesting as 1s the study of such “marked varia- 
tions” and the statistics of their occurrence in nature, thee 
gat principle of natural selection, whethei applied to 
the evolution of animal colouring or to any other 
character, 1s not greatly affected thereby, but rather 
demands such exact numerical mvestigations as hose 
published by Galton upon man, by Wallace upon various 
animals, by Weldon upon Crangon, and by Lloyd Morgan 
upon bats 

Another objection to the natural selection argument 
15 given on p 25, and it too turns on the author's concep- 
tion o the mode in which this principle operates Re- 
capitulating Weismann's argument that longitudina] 
stripes have been replaced by oblique ones in certain 
larva, on account of the more perfect concealment 
afforded by the latter, he points out that some species 
* have, on the contrary, remained at a stage of coloration 
which is, ex Aypothes:, disadvantageous” The longitu- 
dinal striping was never disadvgntageous, but only 1ela- 
tively less advantageous, in certain species, and under 
certain conditions The failure of a species to take this 
hne of evolution may have been due to many causes, the 
development of other modes of defence, the nature of 
its peculiar environment, or may be solely due ito the 
kind of selection exercised by its foes 

The author sees far-reaching conclusions against the 
principle of natural selection in the admission that 
pigment as a cause of colour was originally non-significant, 
and 1s so still ım many cases (colours of certam lower 
forms, colours of blood, fat, &c) He argues (pp 68-70) 
that as colour did not arise by natural selection, 1t must 
be a normal product of the organization, and its disappear- 
ance in cave-dwelling forms cannot be due to the cessation 
of selection, but must follow as the direct effect of sur- 
roundings, although he does not even hint at the mode m 
which such effects are supposed to be wrought But 
these conclusions are by no means warranted by the 
original admission The first appe@tance of pigment in 
the skin of the ancestor of a group of species which ate 
now coloured was certainly a normal product of the 
organizatign , hut théfact that this variation subsequently 
spread over all the individuals of the ancestral species, 
and of those to which it gave rise, will be claimed ey 
Darwimans as the result of selection And so strong are 
the tendencies of variation in other difections that 
® partially or completelyfalbino races can be produced by 


«» man In a relatgvely short period of time, while such in- 


dividuals*are far from uncommon in nature in spite of 
selectfon The facts support the opposite conclusion 
thatthe absence of colour from the, skin ewoulde be the 
nÓrmal result of organizátion for the average individui, 
Were it noé for the, strong and coptinuóus action of selec- 
tion 4 here are other instances of the «lisappearance of 
colour in eaddttion,to that whtch®has occurred in caves, 
gd in some of these the abnclusion appears inevitable. 
The Wwh®enws ef. birds’ egesjaid in tlark holes certainly 
cannof be traced td the direct a@ffonof surrgundings, any 
more tham the colou? of eggs laid uf dpen nests , and 
fafuraleselettion" being prevented by mar, thé colofr {5 
NÂ 1197, VOL” 46]. 
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, . 
disappearing fem the eggs of the ddfnestic fowl, just as 
it 1s lost in other species when prevented by darkness * 

It 1s certainly true that colour % must be there before it 
«an be acted upon, and modified in this or that directron 
according to the needs of the animal "* But this obyestion, 
which has been familiar since the earliest days of natural 
selection, 1s less formidable than it appears tobe Colour 
must have been present in the skin of some jndividual 
ancestor certainly, but its exzstence, as well as its modifi- 
cation, in the normal individual of the species is to be 
explained by selection ‘ 

It is hardly necessary to point out that this argument 
does not apply to colours which ‘still remain non-signifi- 
cant and are exduded írom selection, but these are 
Precisely the colours which are unaffected by the changes 
of environment alluded to above, the blood of cave- 
dwelling vertebrates remains red like that of others ; 
the yolk of eggs laid in holes does not differ in appear- 
ance from that of those laid in open nests 

A similar argument as to seasonal change of colour in 
arctic animals may be answered in the same manner 

The author’s difficulties appear to arise in part from his 
inadequate conceptions of the struggle for eeistence 
Speaking of certain night-feeding caterpillars, he says 
(p 102) “It may be suggested that they prefer to feed 
eaily in the evening, when their colours, if conspicuous, 
would be 1eadily seen If this ıs so, it does not much 
matter, for the birds would—the bulk of them at any rate 
—have gonto roost” Or speaking of Mzmnonectes, an 
Amphipod crustacean which bears a ierfarkable likeness 
to a Medusa well defended by stings, he objects to at- 
tribute any significance to so wonderful and detailed a 
superficial regemblance, because “a school of whales or 
a shoal of pelagic fish, rushing through the water and 
devouring all before them, could hardly be supposed to 
stop and analyze carefully the advantages or disadvant- 
ages of selecting or rejecting a given animal as food” 
On p i15 he remarks “If Mr Poulton is right in 
assigning a protective value to the bught-colourdt wings 
of butterflies, ‘as a conspuous mark easily seized by an 
enemy, and yet readily tearing without much injury to the 
insect,’ 1t seems unnecessary to pay much attention to the 
supposed utility of protective colours, such as are shown 
by the KalZma*or the Green Haurstreak ” 

The author scoffs at natural seléction as an “ easy " 
road to an explanation, as ‘‘the very simple hypothesis 
of a need for resemblance to the environment” it may 
at any ‘tate be maintained thatethis method of meeting 
it gs very far frdtn profound » e 

Itys only possible o give a very brief account of the 
causes which the@authag would propose to substitute for 
natural Selection The merits of each proposal lie 1n its 
application, and the consideration of this means a dis- 
cussion ar each particularecase | 

In support of the “effects of food upon colour,” a 
nifinbe, of exqmeles are quoted, manye of which are so 
inhergntly improbable and so imperfectly supported by 
details, that 1t 1s 1mpossible to accept them as evidence. 
I am verg'far from disputing tBat changes of colour may 
be'üirecsle progluced by certain foods, although the signifi- 
cance of such changes in the evolution of animal colouring 
$s a vegy different matter When the autho: proceeds to 
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consideration would have avoided Thus, on p 21, the 
following sentence occurs —“ Seeing that pigment has 
bee& proved in so many cases to bealterable by changes 
1n thesfood, it 15 not surprising to find that as a rule the 
colours of larvae are totally different from those of the 
adult form ," implying that the differenceof diet accounts 
for the difference of colou,—a conviction stated even 
more strongly on the next page It 1s quite sufficient 
answer to this hastyf conclusion to point out that the 
colours of the1mago are just as dependent on the larval 
food as the larval colours themselves, and that they have 
made their appearance idhg before the imago has had 
the opportunity of feeding Again, in$ speaking of the 
* strong superficial likeness” of the Drone-fly (Zristaits 
tenax) toa bee, the author hints at likeness of food as a 
possible explanation (p 232) “It 1s an interesting fact, 
in connection with the resemblance between this fly and 
a hive bee, that it feeds upon pollen and honey This fact 
may have some significance 1n relation to the effects of food 
upon form and coloration” But the form and coloration 
of Lrtstalts depend upon the food absorbed by its “ rat- 
tailed ^» Mrva, living in putrid mud, under conditions 
utterly unlike those of the larval bee 
Under the consideration of light as a cause of colour 
an extremely bad piece of reasoning 1s adopted from 
Werneburg (p 62), who argues that light has an import- 
ant influence on the formation of pigment suring the 
pupal period By Selecting favourable instances and de- 
scribing them with an enthusiasm which borders on mac- 
curacy (eg , speakigg of U samóucaria as "bright yel- 
low”),and by neglecting all others, he makes it appear 
that there 1s something to be said for this view 
In the section on “ Variable Protective Resemblance 
in Chrysalids,” the results of recent work are given very 
inaccurately , the golden colour of pupa ıs explained 
as due to “thin films of air or some gas,” and it is even 
suggested that “intense light may cause some gas to be 
given off in greater abundance” But it was shown years 
ago that the appearance is due, # some lowly refractile ; 
liquid, and, 1n fact, alcohol answers the purpose very well 
indeed Gases do not appear to have the powe: of enter- 
ing the intervals between the cuticular lamella, perhaps 
because the latter come together and obliterate the 
chinks on the evaporation of thedluid Again, it 1s stated 
that “tht pupa was also made to assume a Iight® colour | 
upon one half and a dark colour upon the other" „Asa 
matter of fact the invariable failure of the pupa to do this 
formed the basis@of some of the principal conclusions 
reached lt was also surely unnefessary fb quotes an 
ignorant assumption of Eimer’seon (he subject—an 
assumption which was not even original, and has begn 
disposed of long ago» 


In favour of the effects qf clinvate reliance is ped on, 


Scudder's conclusion that melanism is only found in the 
butterflies south ofeNew York, albinism ofly to fhesnorth 
(p 55) And yet in Europe melanism 1s especially prgva- 
lent among the northern moths, fropa. which we may in- 
fer that the Ameran observations, however théy are to 
be explained, are not direct effects of,chmate ee 

He suggests that the blackness of a lizard on one of 
the Canaries may be due to moisture, but these istands 
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the lizards seen by the present writer ine Teneriffe and 
Grand Canary, some three or four species, were dark in 
colour and harmonized with the tint of the dark dry 
wolcanic rocks on which they were seen, and among 
which they almost inwariably escaped when pursued * 

One suggestion is very remarkable After giving 
reasons why he does not consider that the resemblance of 
Volucella to humble-bees, &c , 1s to be explained as a case 
of aggressive mimicry, the author suggests (p 228), “ If 
wasps and bees have the same unintelligiblé liking for 
keeping pets that another group of Hymenoptera—the 
ants—have, the whole series of facts may prove to have 
a very different meaning,” but one which is not quite in 
accord with the theory of mimicry on the part of the 
Volucella” The keeping of pets by ants ıs so very tar 
from being unintelligible 1n. some of the most important 
cases (Aphzdes, Lyceenid larvae, &c ) that we may fairly 
expect an explanation in other instances But even if 
the author’s suggestion were valid it would still fail to 
account for the very point at 15sue—the great superficial 
resemblance of Volucella to Hymenoptera 

On p 92 he 1s quite prepared entirely to dispose of all 
advantages ın the struggle for existence in favour of fer- 
tility, this aloneis enough to prevent extermination. 
Speaking ofthe wonderful disguise of Geometer larvae (and 
if this be not the result of selection 1t must be admitted 
that the principle fails indeed) he says, “ In the meantime 
the excessive fertility of the parent moths appears to be 
a sufficient gufrantee against extinction, apart from any 
subsidiary advantage to be gained by colour protection ” 
It is sufficient reply to this statement to point out that the 
fertility of these small-bodied moths 1s very far from ex- 
cessive when judged from an insect standard, thatif the 
larvae are offered to any insect-eating animals they are 
when detected, devoured with the greatest avidity, but that 
if offered motionless on their natural food-plant they are 
often passed over, that insect-eating animals, especially 
when rtarimg their young; are by no means fed to reple- 
tion, so as deliberately to refuse the food they evidently 

ı relish 

It 1s very ilice" after this candid agowal to read a 
few pages further on (p 97), “On the whole, ıt seems 
more profitable to a caterpillar to adept protective resem- 
blance to its surroundings as a means of esfaping its 

| foeg , at any rate, thisis what actually occurs ‘Phe mam 
| purposein hfe of a caterpillar,’ says Mr Scudder, * next 
to feeding, 15 qo to ġe seen, ” 

Many quite irresponsible suggeswons, which it wort 
have been wiser to have withheld unless accompanied by 
at least some evidente, are made or adopted frem other 
writers Of this nature are the remarks of Leydig o8 the 
colours of Hely nemoralis, and the author's suggesgon 
thay the dark variefy gf the fertale Sflver-washed" Fre 
tilary may be dye te the moisture of wooded districts e 

Ofsome of the apthof's Suggestions ye f måy use Ins own 
words, and say, * This explanation hfs an ar of 1fason- 
ableness which mught lead,'to the nference that it 
had been amplyetesjed ey actual Pxpen egt "dp €4) 
Others however, includingoóme which have been quoted 


here, certainlf appear to lad this,‘ air of reasonable- 
e 
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The author 12 especially candid and straightforward th 
bringing fofwird the evidence m favour of an explana- 
tion he ıs about to attack After thus fairly showing 
the strength of the opposed position, he proceeds to 
reject ıt for reasons which will strike the instructed anè 
whinstructed reader alike as Mngularly inadequate 
Examples of this method occur continually throughout the 
volume As an example may be selected his treatment 
of the opinion that the hght of phosphorescent organs 
enables certain deep-sea animals to see He admits the 
existence of eyes, the prevalence of phosphorescence, the 
intensity of the hght emitted, the existence of “ lens-like 
transparent bodies se1ving to concentratethe raysof light,” 
the fitness of the light to illuminate the prevalent colours 
In spite of all these facts the author believes that all deep- 
sea colours are unseen and meaningless for the following 
remarkable reason —'' The presence of well-developed 
eyes, or the total absence of these structures, are, as has 
been explained, intelligible on the theory of abyssal 
light , not so the existence of eyes in an intermediate 
condition The inevitable conclusion, therefore, from 
these facts appears to be that éhe brilliant and varied 
coloration of deep sea animals is totally devoid of 
meaning , they cannot be of advantage for protective pui- 
poses, o1 as warning colours, for the simple and sufficient 
reason that they are not seen" (p 37) The author car- 
ries this conclusion to its logical end, and, pointing to the 
resemblance of deep-sea forms to their shallow-water 
allies, and the existence of protective resemblances in 
both, he maintains that "if natural selection has been 
the cause in the one case, it ought to be in the other 
The question therefore is pressing need natural 
selection be responsible for the coloration of the shallow- 
water forms?" (p 38) A somewhat large conclusion to 
base on the fact that the eyes of certain deep-sea animals 
are in process of degeneration! The author admits that 
the aósezce of eyes 1s no argument for his views, and yet, 
1n every such instance, a gradual process of degeneration 
has been passed through He gives us no reasons for re- 
jecting the opinion that the casesupon which he bases such 
startling conclusions are merely tending ın the same direc- 
tion, indeed, elsewhere (p 11) he insists on the probability 
that such biological changes are still progressing It 
1s indeed most probable that light 1s far from widespread 
oy intense on the floor of the ocean, and that, therefore, 
eyes to Be of use must be unusually efficient, while, unl@ss 
absolftely necessary, they are likely to disappear We 
meet, 1n fact, with a case somewhat parallèl to that of 
e» beetles on oceanic isÉinds in tempestuous zones, where 
ew Selection opegates in opposite duegtions—towards un- 
usual pdwers of flight, when flight is a necessity, and 
towafds the total loss of any such capacity when it 1s un- 
neassam; Thus, among deep-sea fish we findecyes of 
1funense relative size, a$ well as those which are degeme- 
fate And the phosphorescent organs “of certain fish 
(Ceratgas) appear tq emit a light whicheis invisible to the 
degenerate eyes of the possesso®, but serves to attract 
other and betta *endgwed fesh upon which the@eratas 
feed? WChapfigquency of kis “degencfation among the 
deep-Sea Crustacea, which impsessed the ynter so pro- 
foundly, nfiy very prebably be due td* cdnditions of, life 
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other groups, nd this is especially frobable stnce many 
shallow-water genera are sightless, as ıs abundantly 
shown in the book itself (p, 36) « 

On pages 115, 116,«the author adopts Prof Welddh’s 
objection to the usually received ifterpretation df the 
whiteness of certain eggs, and the under-sides of fish, 
porpoises, &c , which are seen from below, on the ground 
that snow-flakes appear almost black when seen from be- 
neath against the bright sky The original suggestion 1s 
due to neither Mr Wallace nor to the present writer, but 
to Erasmus Darwin, wiiting very nearly one. hundred 
years ago The objection entirely misunderstands the 
hypothesis, at any rate so far as the eggs are concerned 
If an egg, lay exa@tly over one of the interstices in the 
nest, it would, of course, shut out the sky altogether, 
and when viewed from some distance through theopening 
would appear dark like the nest itself There would be 
no question of its appearing against a back-ground of sky. 
As a matter of fact, no such continuous back-ground can 
be seen through the nest at all Minute bright points 
are seen through the interstices of the nest, and those of 
the leaves and branches above and below ıt The hypo- 
thesis in question suggests that part of the bright white 
side of an egg, viewed obliquely from below through an 
interstice, may be mistaken for one of these bright points 
The hypothesis may be erroneous, but 3t 1s not to be set 
on one side by a criticism which fails to understand it 
In the case of the fish, the question 1s complicated by the 
absorption of light by thelayer of water . 

The reader who finds that the*above-quoted criticism 
is held to be destructive by the authom may be excused 
strong language when he meets with the followingesen- 
tence only seven pages further on —“ Among pelagic 
fish 1t is common to find the upper surface dark-coloured 
and the lower surface white, so that the animal 15 1ncon- 
spicuous when seen either from above or below ” 

The chapter on Warning Coloration is one of the most 
valuable parts of the book, for in 1t we meet with a solid 
contribution to the subject in the form of some interesting 
experiments conducted bythe author upon the animals in 
the Zoological Gardens Many of the results are of ex- 
treme interest, and are a further proof of the difficulty of 
the investigation, and the great care with which it must 
be conducted if the conclusions are to be depended upon 
It has been already suggested that some of the results may 
be perha$s explained by the fact that the insect-eating anı- 
mals qhosen for experiment are restricted to a very mono- 
tonous or very scarce insect diet” In some rather extensive 
experiments made by the present wrifr upon a mar- 
moset, ıt appfared thét the animal possesses a most keen 
appreciation of fhe méanmg of warning characters, but 
the individual in question was accustomed to be fed on a 
very,varied diet The diseussioit of the details given in ` 
this chapter cannot now*be astempted, but it may be 
safely affirmed that there 1s nothing which 1s fatal to the 
theoryeof warmufg colours, when we adfuit, as we are of 
course bound to do, that even unpalatable animals have 
their special enemies, and that the enemies of palatable 
animals ere not indefinitely numerous $ 

urtht? crit&cism of the arguments is rendered 1mpos- 
swle on the present occation by the exigencies of space 
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the descrfption of The jet black Lava of the Peacock 


Butterfly as “ dusky tieenish ” (p 21), the assertion that 
the present writer discowered uric acid in the eacreta of 
Vahessid 1nagos (p 41), the implieation that leaf-mmning e 
larva? eat only the deeper tissues of the Jeaf instead of 
everything between the upper and lower cuticle (p 63), 
the description of “red eye-like markings upon the blue 
underwings " of the Eyed Hawk Moth (p 134), 1n which 
red and blue should of course be transposed 

The book 1s well pfinted, misprints suchas “ Tortorix” 
for " Tortrig" (83), “ freshly-moulded” for “ freshly- 
moulted” (67), “ distinction” for ‘‘distinctive” (185) being 
fortunately uncommon 

The coloured plates are good, althoufh 1t would have 
been a pleasure to see the wings of one of the resting®! 
Voiucelie ın Plate IV folded one over the other in a! 
very characteristic attitude The antenne of the Kaldzma 
shown at rest in Plate II would have been concealed, 
and the same applies to the figmes of the Buff-tip and 
Lappet Moths The worst figure 1s that of the Bee 
Hawk Moth on p 245, 1n which an entirely wrong notion 
of the opaque border to the wings 1s conveyed The 
sourceeof the figures 1s not mentioned 

EDWARD B POULTON 


SUNSHINE s 


*Shushine By Amy Jotnson, LLA (London 
smillan and Co , and New York, 1892) 
qu book 1s Tikely to puzzle any one who may by 
chance pick it up and glance casually over the 
pages, more especially if he should happen to first open 
it towards the end and find two chapters headed 
* Tommy's Dream," concluding with a conversational 
account of how “ the nurse puts baby into a bath, generally | 
too hot or too cold, and scrubs away as if he were a 
wooden doll Poor baby's skin 1s red all ovei, and he : 
screams with pain," &c On the other hand, in the early 
part of the book, several familiar figures, such as pictures 
of ice flowers, or diagrams of the action of simple lenses, : 
of total reflection, of the 1ainbow, &c , show that*' Sun- 
shine? ıs, 1n spite of the nursery episode,*in reality con- 
nected with physica$ science. Asa matter of fact the 
authoress has taken a number of easy eexperi- 
ments and every-day observations, and has amplified : 
and explamedthem in a eimple and often very charm- 
ing manner, adopging for the «purpose the tonversationa] , 
form as between herself, called teacher, ande judging by 
the number of Christan names of the chwdren addressed, 
a host of youngsters 
* The conversational style ıs oyt of fashion just now, bùt | 
no objection can be taken on hat account What is | 
of far more importance 1s the general effect produced | 
i 


Mac- 


upon the mind of éhe child The write of tifis pOtice 
well remembers how the attempt was made to beguile 
him into being interested in conversations between a 
horridly precociogs child Wilhe and his pape, Willie 
always said the right thing, and always made the right 
mistakes, so that much instructor was ,to be gathered 
from the answers and corrections of Bis papa , The 
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writer, no doubt, did acquire some genesal information , 
perhaps he did not resent the attempted, dgception, but 
he is*sure that he would like to have punched Willie's 
head, or to have made him suffer in some way that 1s 
pleasing to the boyish imagination In the present 
instance the risk of arousing open hostility on the pagt 
of children who may receive instruction from the pages 
of “Sunshine” 1s largely reduced by the fact that the 
conversation is very one-sided , the children are made to 
say very little in these talks—they are not quite lectures, 
but more lectures than conversations Whethr “teacher” 
says too much, or in the attempt to appeal to the imagin- 
ation rather than the reasoning faculties of her audience 
rambles too far afield,is a question of taste Many 
paits of the book demand the Inghest praise, though in 
some the authoress seems to have gone beyond reason- 
able bounds — For instance, after a most clear and excel- 
lent illustration of the method by which the distance of 
the moon from the earth ıs determined, in which the 
children are made to find by folding paper how far it 1s 
from the table to a ball hanging up in the room, the 
imagination of the reader is stimulated as follows — 


“ At the beginning of our talk? about the moon, I tried 
to impress upon you what old travellers you were Do 
you iemember how far you have been each year? 
(585,000,000 miles) And you, Tom, are——?” 
* Seven" ‘What age are you, Percy?” “Enght” 
“And you, Minnie?" “Nearly eight” “You shall 
work that sum out for me on you slates We will neg- 
lect the trevelling since last birthday Multiply 
585,000,000 by 8, Percy Fou thousand six hundred and 
eighty milhons of miles, you say Have you felt any pain 
or sickness? Are you willing then toaccompany me fo. a 
httle f out? to call on our next neighbour, the moon? It 


‘1s only 240,000 miles, and would take us a httle over 


three hours and a half at eaith’s usual iate of travelling 
Do you think your mothers would trust you with me if 
I guaranteed to bring you safely back again? Most of 
you say ‘Yes’ What is it that Ethel 1s saying to you, 
Lucy?” “She wants to know if we ate really going, or 
if it’s *only pretending’* “That 1s a question which 
Ethel must decide for herself Those who aie going 
with us must be ready 1n time, or they will be left behind 
Before we make a j8urney it 1s usual to considei, not 
merely the distance, but a few other matters also, such 
as—‘ What to take with us,” ‘How Jong we shall be 
away,’ ‘ Where we can get lodgings,’ Whether We should 


' take shawls, umbrellas, &c, and so m&ny ether con- 


sideiations, that I am afraid we can't go to-day, Make 
all€nquinies at home, and let me know how many of you 
are prepared to go’ 


* 
As has been stated, the imagination rather than tRe e 


reason 1s being constantly appealed to, and for the 


purpose the most 'picturesque language $ employed & 


Perhaps the most striking example is to be found&in a 
chapter headed, “ The Mall with Stained Glass Wyndoys " 
A po "of sanhght fs wade to pass thréugh a condénses 
andintoasht Then slips of coloured glass, red, g greens 
and violet, are plaged etige to edge, over tife sht, and the 
red- green-violet line of ghi is lookedét tthrqugh a Sfratch 
in a piege of smoked glass,’ The FELT. diffraction 
phenomenon is tle nyll with stainedgglass Dado whe” 
upper story with viojet gyutdows has a greater number 
closer togethét ehen the second sgory with éhe green 
®mdows, and there is the Mme difference gue thi, 
* ° . 
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and lower story "with the red windows From this resuft 
by asimple*st@p the coloured bands seen when white 
hght 1s employed are readily explained Of coursé, and 
wisely so, no attempt is made to explain why with mono- 
chromatic hght the windows are seen at all In the same 
manner most of the phenomena déscribed or which can 
be observed by following the clear and simple directions are 
stated to be what they are, rather than proved or explained 
The authoress, guided by her own experience as a school- 
mistress, is probably right ın continually pointing out 
fresh phenomena of interest, which may or may not be 
immediately forgotten, rather than in wearying the child 
with difficult arguments which could at best be imper- 
fectly understood, and which would be sure in many 
cases to awaken afeeling of disgust In short, Sunshine 
is a kindergarten and not a school 

Simple and homely language ıs employed with the 
greatest propriety, but occasionally it tends to be vague 
or even to produce a wrong impression One or two 
actual mistakes may be referred to in ordei that they may 
be corrected in a future edition 

Thus, it is stated that as a rainbow entirely vanishes 
when the sun 1s as much as 42° above the horizon we can 
never see one at noon “In the summer” should ob- 
viously be added. The reader is told to spin a top 
carrying a disk painted half yellow and half blue and he 
will see green There 1s a confusion here between the 
colour obtained by adding two colours as by spinning, 
and that which is the result of mixing pigments As 1s 
well known, green 1s not produced under these circum- 
stances, but white or nearly white The four chapters on 
soap bubbles, which contain much that is sure to please, 
are supplemented by some special instructions, which, 
however, aie not quitecorrect Fig 167 15 an illustration 
of an experiment purporting to measure the surface- 
tension of a soap bubble by the depression of the water 
level in a quill tube dipping into a glass of water As 
the bubble is drawn much larger than the two hands, the 
pressure within ıt would not produce any depression of 
the water below the general level It would not even 
visibly affect the capillary elevanoð Then it is stated 
that the surface*tension of pure water 1s 16 62 giains per 
square inch — It is, as a fact, a little over thiee grains per 
linear ingh The *confusion becomes greater in the 
passage, “We know exactly how much energy it (the 
elastic film qf water) has—16 62 grains per square meh 
A tube of 1-1nch bore will lift up 16 62 grains of water ” 

d here is one serious fault in the book Sérious because 
**an experiment ıs descfibed as though it were being per- 


«æ formed to amgaudience which 1s not only impracticable 


and impéssible, but which would require in a soap-film a 
property different 1n kind to that which it possesses A 
schegl-shite frame with one end remQved es hung up so 
that the remaining end îs uppernwst A knitting-ne@dle 
fs cut of euch, a length that 15 will*shde freely in the 
groove made to hold, tlte slate From the knitting-needle 
a pill-boxers hang py threads * The object is to weigh a 
A soapefilm $ spread over the frame as far as the 
knitfingonceslle e EE ead 


* 
* See héw the filmes stretching, the Khifting-needje 1S 
eregingitgown*uke a blin? Now we plfce*a leteer tif 
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the balance @ know that it weigh just half an ounce, 

so I can mark oh the slate-frame with my blife pencil the 

place where the knitting-needle stops for half an ounce 

I see I was not mistaken ue what would take you? fancy ! 
*Iwilhang it up her€é You shall make ong for yĝur- 

selves, and spend what time you please with it * You 

will not then easily forget how elastic the film 1s” 


if the knitting-needle and pill box weighed rfothing the 
slate frame chosen must have begn eight or nine feet 
across, and the knitting-needle the same length, or if 
the letter and the pill box weighed nothing? the knitting 
needle, if of steel, must havegbeen a great deal finer 
than any in ordinary use But even if the experi- 
«nent were being performed on a minor planet, instead 
of at Manchester, where with diminished gravitation 
the half-ounce knitting-needle and pill box would only 
just be sufficient to balance the tension of the soap film, 
the description. would give the false impression that 
hke a metal or other spring the tension of the soap 
film increases as the film 1s stretched, and so 18 able to 
rest steadily at some point which depends on the stretch- 
ing weight One obviously invented experiment gescribed 
with all the circumstance and detail that this 1s, 1s 
sufficient to shake one’s faith in the genuineness of other 
demonstrations CVB 


Now the surface tension of a soap film is so small that 
| 
i 
| 
i 
t 





STRETTON ON THE,LOCOMOTIVE 
. . 
The Locomotive Engine and its Development By 
Clement E Stretton, CE  (Lond$n Crosby Lock- 


wood and Son, 1892) 


ME author of this work 1s well known to the rail- 
way world as one who has long taken a great 


interest in everything pertaming thereto No one 
piobably has a better knowledge of the history 
and development of the locomotive It ıs with 


much pleasure we welcome the volume before*is The 
author very properly giyes to Trevithick the name of 
“Father of the Locomotive,” he having used high-pres- 
sure steam, the smooth rail,and the blast pipe, some 
years before either Hedley or Stephenson began to ex- 
periment  Iti$a pity so many men connected with the 
early progress of the locomotive should have been lost to 
fame, all did their share—the few only haye been 
handed down to posterity William James, for instance, 
certaifly should not be forgotten, he having had a large 
share of the werk in proving the locometive to be a surt- 
able maching for hauyng trains, as against the system of 
fixed engines amd ropę haulage, and to him is largely 
due Stéphenson's success on the Liverpool and Man- 
clfester Railway Us i 
Rfchard" Trevithick was born April 13, 1771, in the 
fiarish df Illogan m Cornwall" He was a mechanical 
ET ays His first enging was made in the 
i 
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year 1803 This engine ran on four wheels, the boiler 
was arranged horizontally and had a wrought iron return 
fire-tube » the cylindef was 8j inches gn diameter, and 
the pista. had a stroke of 4 feet*6 inches It was ar- 
ranged horizontally, fhe.crosshead driving a shaft in front 
of the boiler by means of a return connecting-rod This 
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shaft carsied a heaty flywheel, and was, @onnected to the 
“carrying wheels of the engine by means of spur gearing 
The exhaust steam was discharged into the chimney, 
ensuring an efficient supply of steam ° 

I» the Pear 18088 Trevithick laid down a circular rail- 
way 1n a field which now forms the southern half of Euston 
Square The locomotive exhibited had a vertical cylinder, 
ihe crosshead beng coupled direct to the hind pair of 
wheels "This engine weighed about ten tons, and ran 
at an approximate*speed of ten to twelve miles per 
hour From these data it will be at once seen that 
Trevithick was before either Hedley or Stephenson 
with the invention of the locomotive engine, since both 
Hedley’s and Stephenson’s experiments date from He 
year 1813 

The volume under notice 1s full of historical data hav- 

ing reference to these early experiments The author 
has taken great painsin arranging the matter Further 
on in the book, chapter 11, another most interesting sub- 
Jectisdealt with ‘ The Battle of the Gauges” will long 
be remfembered by engineers The standard gauge of 
railways in this country is 4 feet 84 inches, measured be- 
tween the heads of the rails This peculiar dimension 
appears to have been originally due to the tramways in 
use at the collieries where the original experiments were 
carried out by Stephenson and others, and was adopted 
for the railways when first projected and locomotives 
used The great exception to this standard was the 
seven-feet gauge of the Great Western Railway This 
railway, when fPiojectad by Mr Brunel, was intended 
to eclipse the ngrrow-gauge of railways, both in speed 
and comfort when traveling This competition, how- 
ever, 1s claimed by the author as having been the means 
of hastening the growth and perfecting the locomotive 
Looking at the question from the present day, the 4 feet 
845 inch, or standard gauge, 1s certainly too narrow, the 
power of the locomotive has gradually been increasing 
since Stephenson’s day, and a point will soon be reached 
when radical changes must be made in locomotive de- 
sign, in order to increase the power still more On the 
other hand, the now obsolete seven-feet gauge of Brunel 
was too large The Indian engineers have adopted the 
gauge of 5 feet 6 inches for the standard | of that country 
This dimension appears to be a “ happy*mean,” and one 
with which locométive engigeers may revel in large 
jouinabs and free steam and exhaust ports 1n logomotives 
fitted with inside cylinders 

It 1s amusing to read that American engines commenced 
their competitien with thee English engine in the year 
1840, when some were imported éo work ethe traips up 
the Lickey incline of one in thirty-seven otisthe Birmingham 
and Gloucester Railway These engines were ‘made by 
Messrs Norris and Co „of Phgadelphia, weighing sig tly 
under eleven tons The auther tells us they tRordughly 
beat the Enghsh engine of that day doing this ‘parnicular 
service e. . 

Every locomotive engineer knows what the Stephenson 
link motion 1s—the apprentice m his first year generally 
prides himself en having? mastered its detaifg, yet, for 
all this, the author tells us to call this old frgend ey another 
name! It seems that this ggar*is really due to Mr 
William Howe, an employé of Messrs R, Steghensor 
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* and Co, and was adopted by them anf first fitted to an 
engine for the North Midland Railway 4n *he year 1842 
It nay here be noted that the question of valve gear 
generally is not sufficiently described or illustrated 1n this 
volume — Theindex contains several references, but these 
are very superficial eThis becomes all the more appartnt 
when the Joy valve gear 1s fully described and illustrated, 
besides a diagram showing results of working 

The Joy valve gear ısın tlie opinion of many an un- 
suitable gear fora locomotive It must be evident that 
any gear which derives its valve motions principally from 
the vertical movements of the connecting-rod cannot give 
a good distribution of, steam, for the reason that the 
vertical. movements of the connecting rod are affected 
by those of the driving-axle The driving-axle 1s not 
always in the same position as regards the frames and 
cylinders owing to the undulations of the road, the 
oscillation of the engine, and the varying condition of the 
springs , a movement of half-an-inch above and below 
the normal position of the driving-axle 1s quite within the 
limits of actual practice This movement ts sufficient to 
affect the true movement of the valve, indeed, it is 
enough to destroy the lead either on the front or back 
ports as the case may be Besides this objection, the 
Joy gear has nominally a uniform lead for all degrees of 
expansion, whereas 1t 1s usually considered necessary to 
increase the lead for higher grades of expansion and speed 
ofengine Some locomotive engineers are willing to risk 
this defective steam distribution in order to take advan- 
tage of the undoubted improvements in design the adop- 
tion of this valve gear allows These mainly consist in 
the increase in length of the driving-aile bearings for 
engines with inside cylinders, there being no eccentrics 
to find room for between the crank webs The cylinders 
can beconsequently placed closer together, and the steam 
chest arranged either above or below the cylinders, as the 
case may be, without the use of rocking shafts or 
intermediate gear 

Chapter IV deals with modern locomotives for main 
line trains Many well-known engines are illustrated and 
described, and we naturally find the Compound Loco- 
motives of Messrs Worsdell and Webl included in the 
number The author evidently 1s not enamoured with the 
compound locomotive, saying that & facts” are in 
favour of the simple engine It is here to be noted that 
no locomotive superintendent in this country," excepting 
the patentees of the respective systems, has adopted the 
compound system What this is due to is uncema.n, 
because the two-cylinder type ofecompound locomotivee 
known as the Worsdell system has certaigly given good, 
results ın India and other countries, comparing favourably 
with the simple engine The “ Gladstone” locofotive, 
designgd by the late Mr William Stroudley, «s among 
thpse illustrated “Thes raiges the interesting questioneas 
to the wisdom ef using large leading coupled ewheels for 
express work , many“engineers prefer a bogie ‘in front, 
deeming it safer Bat avhen the* London end South 
Western Railway practicallygopy Mr "Stieudley' sarrange- 
ment of wheels fn their” lagast engines for goed &affic, 
one 1s apt toj be surprised dt the change coming from the 
“bogie” he&d® @uarters, and to eurmise tlt anything 
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of large leading coupled wheels, many engines werfe 
running in india of this design before Mr Stroudley 
adopted it, and the whole question can be narrowed'down 
to the comparative life of tyres under different types of 
engines , there can be no doubt that a four-wheeled bogie 
ow a Bissel truck in front saves the tyres of the leading 
coupled wheels, a large: mileage being obtained from 
them before they require to be returned 

Chapter V includes a desciiption of the sand blast 
airangement for sanding the rails to prevent the slipping 
of the drivifg wheels, This apparatus, small as it 1s, 
has left its mark on the design of express locomotives 
The single engine has again come to the front for express ' 
work with marked success, the latest design of Midland ; 
and Caledonian engines being examples 

This volume taken as a whole 1s most interesting, 
and should be of value to all connected with the rathvay 
system of this country as a book of reference 

N J LOCKYER 


OUR BOOK *SHELF | 


Sketches of British Insects By Rev W Houghton, 
MA, F.LS, MSL (London O Newmann and 
Co., 1892 ) 

Ir ıs satisfactory to find that there is sufficient demand 

for elementary books on entomology to render necessary 

anew edition of Mr Houghton's “Sketches of British 

Insects ," and for those who, as dwellers ig the country, 

wish to gain some insight into the insect life around them 

few better books could be found The differences between 
the several orders of insects and the main distinctions of 
the familtes are plainly and intelligibly set forth, though 
in a few instances the definition of terms and sections 1s 
somewhat faulty , thus, “ Arthropod” would be more fitly 
translated ‘ with jointed feet” instead of “ with feet at the 
Joints,” and the numerous exceptions are not enough in- 
sisted on, there being for instance many insects with 
aquatic respiration and crustacea with aerial In Lepi- 
doptera the tongue 1s often completely absent, wlfilst in 
butterflies the forelegs aie never wanting, as stated, 
though in certam families they are rudimentary in both 
sexes or in the male only, and again the two pans of 
spurs on the hied tibize are present in the vast majority 
of moths and also in many skippers The insects se- 
lected for descriptiqn are well chosen, either as being 
conspicuosis ari typical of their families or as illustrating 
by their peculiarities some principle of adaptation to 
surroundings, though in many cases the classificatior#1s | 
I 
i 








not afcording to modern ideas, thus, the clearwings 
(Sgs2a, &c ) have no affinities with the beehawks (Hearts), 
w&ich belong to the .35/zzges. and the snouts (ZZyfeza) 
'The account 1n the Introduc- 
tion of the s@ructure and metamorphoses is especially 
simple afid clear, and the small volume 1s on the whole 
an admirable sketch of British insect life, though the | 
colgratign of the plates might have beep made much 
less &rude withowt addi&g matetiglly*to the cost of wo- 
guction E 


" e . s 
The Bg ds of Lancashire By F S fühtchell Second 
Editiom Revised and Apnotat@d by Howard Saunders 
(London Gatheytand Jackson, 1892.) e 


é 

We ar® gd «o. welcome %® new &dition of this book, 
which’ we review@d shortly aft@r the publication of the 
first editi@n NATURE, vol xxxu pf $41) The task 


L] e 

Mitchell frof England) was fodetaka? by Mr 
Howard Saunders, and it 1s scarcely necessary to say that 
he has discharged his duty thoreughly He hasmo per- 
sonal connection withgLantashire, but he has had mach 
help from local authorities, especially from® Mr eR J 
Howard, of Blackburn, and with their aid he has 
brought the book, as far practicable, up to date Several 
pare have been added to the hs, and there is a new 
index 


Borneo Its Geology and Mineral Resources By Theo- 
dor Posewitz Translated from the German by 
um H Hatch (London Edw&rd Stanford, 
1892 ` 


THE original wogk, of which this is a translation, has , 


ebeen reviewed in NATURE (vol xl p 49), so that it 15 un- 
necessary now to do more than record the fact that an 


| English rendering of the book has been published. 


Dr Hatch has done his work most conscientiously, and 
the translation ıs likely to be much appreciated by stu- 
dents of geology and mineralogy, and by all who have any 
reason for being specially interested in the material re- 
sources of Borneo . 





LETTERS TO THE EDITOR 


[Tne Editor does not hold himself responsible for opinions ex- 
pressed by hes correspondents Nether can he undertake 


e to return, or to correspond with the writers of, rejected 


manuscripts intended for this or any other part of NATURE. 
No notes ıs taken of anonymous communications | 
e 2 
» 
*. 
“A New Course of Chemical Instruction " 


I AM much interested an the article in NÉrunz for September 
29, entuled ' A New Course of Chemical Instructiort,” es- 
pecially as the, writer, in the criticism of the book 1n question, 
whilst thinking that the method there advocated has theoreti- 
cally more to recommend it than any other, doubts whether 
practically the time requned ıs not an insurmountable obstacle 

For four years I have been able to teach beginners 1n Chem- 
istry on a method very closely allied to the one here proposed, 
that 1s to say, one in which no experiment 1s performed without 
a definite object in view—the final object being the s8lution of 
a given problem and no idea being given to the pupil of what 
the result will be, and I am'tr[ad to be able to say that the time 
required 1s sof such a serious drawback as might be supposed, 
whilst the intense mlerest aroused and the training in scientific 
methods of work amply compensate for the slower acquirement 
of chemical facts, 

I have not the advantage cf being acquainted with Mr Cas- 
tell-Evans' book, so that I arg not quite sêre how nearly my work 
would agree with his course, but the fundamental prynciple is 
undoubtedly the same, and ıs the one laid down by Dr Arm- 
stronggn the report of the British Association. Committee on 
Chemical Teaching, where he advecates the teaching of Chemi- 
cal method rathét than Chemical facts e 

* What generally appals the beginner ın Chemistry is the mul- 
titude of tacts to be rerfembered , it seems a mere question of 
memory, and m e@nseque@ce so dull and uninteresting, that the 
explosion or ‘‘ burst up” 1s the one point to be looked forward 
ton the lesson 
put mto ghé position of disc@Vverers, they know why they are at 
york, what it ıs they want fo discover, and as one experiment 
after another adds a new link to the chain of evidence which is 
soivir® their probjem, their interest grows sq rapidly, that I have 
seen at a demonstration lesson a whole class rise to their feet 
witheexcitement when the final touch was being put to the 
problem which it had taken them three or four lessons to solve 
Facts leagfed with so much interést are not forgotten and form 
a solid basis which it 1s true 1s slowly Said, especially at first, 
but it ıs interesfing to sae how much more quickly and easily 
later facts are assimilated? each one fitting itself in with the 


ofeprepsring a *new ediüdM (in the absenfe of Mt 9 eknowlgdge alweady acquired, and even when it becomes a ques- 
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tion of relging the alcount of work which as impossible for 
* the student to repeat for himself, the methods adopted are quickly 
pas ae and easily remembered, because the general methods 
ofanalysis and synthesis have, ăn an easy form, not only beeg 
used, but discoveredghy the student himself 
This method of course breaks down wheresan elaborate ex- 
amination syllabus 1s imposed upon the beginner from the 
outset, and even where this ıs not the case, every teacher must 
adapt the method to Bis own conditions, only and always keep- 
ing the fundamental principle in view 
For the beginner 1n Chemistry whether he 1s later to specialise 
1n this subject or nof experience has convinced me that the 
teaching of facts must give way to the teaching of method if a 
sound basis 1$ to be laid in chemical science, whilst the subject 
opens the whole question of the value of Chemistiy teaching 
fiom the educational poinfof view GRAC. HEATH 
e 





The Temperature of the Human Body 


THERE 1s a problem partly physiological and partly physical 
which I shall be grateful 1f any reader of NATURE can throw 
light upon 

I Zhe physiological —l am assured by medical opinion in 
which I have confidence that the temperature of the human 
body if invariable from pole to equator of the earth ‘The 
question T want to ask, assuming this to be true, is this What 1s 
the action in the body which exactly and everywhere counter- 
balange the radiation and conduction of heat in the one case 
fiom the body and m the other to the body? I thought at first 
that perspiration might have something to do with it, but my 
medical authority assures me that at the equator a man who 
perspires freely has exactly the same temperature as one that 
perspires httle, although the former will be im good and the 
latter in bad health 

2 The phystcal — Treating the animal as a he&t engine, one 
fs apt to think of he soufce of heat as the animal heat engen- 
dered by the combustion going on in his frame, and the re 
Íngerator as the Sgrrounding air at lower temperature—in the 
experience of most of us The animal then does work at the 
expehse of this heat during its transfer from souree to re- 
fugeratoi, as im an ordinary engine On the Ather hand, the 
animal in equatorial regions must, if the phystological statement 
above be a fact, be often the coldest of surrounding bodies 
Does he also do work at the expense of the heat of combustion 
in bis body, and if so 1s this vital action an exception to the 
second law of thermodyramics? If not, does hedo work at the 
expense of the heat which 1s conducted into his body from hotter 
surrounding bodies, which heat, when he is doing no external 
work, still does not raise the temperature of his body ? 

Rugby e° L CUMMING 


Comet II 1892 (Denning, March 18) 


THIS comet is still a. tolerably easy object*n my 10-inch re- 
flector and will doubtless continue to be visible during the 
greater part of the ensuing wintere It 1s now approaching the 
earth, and its brightness 15 increasing slightly Durimg the next 
two months it will traverse Orton 

I observed the comet on September 30, when it wa$ ın the 
same field as the 6th mag star Piazzt VI 144 alande, 12546) 
By differential observations with that star I found the place of 
the comet to be ° 


. 
GMT car 3° 
e 
h m m s @o 4 
1892, Sept 30 12 50 6 25 5t *141R 


The theoretical brightnéss, as®given in Schorrs gphameris, 
was O 62, but to my eye the come? seemed quite as plam as gn 
March last The nucleus was, perhaps, not so distinct, but the 
surrounding nebulggity appeared to be morg extended flaneon 
previous occasions 7 

The comet will be close to ¢ Orionis (the southernmost etar in 
the belt) about Novemher 14, and passes very near 8 Orionis 
(Rigel) on Novemper 30 * W F BENNING 

Bristol, October 2 « ðb e 

e 
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Cirro-stratus d , 


. 
A RATHER perfect example of one vatiety of "this cl8ud was 
seen here in the afternoon of September 27 ^ / rapidefall of the 
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barometer until 5 A M , accompanied by a high wind, had beem 
followed by a steady rise, the wind mode®tifg some hours 
later® At2pm, with a westerly light air, the sheet of cirro- 
stratus which overspread the sky appeared in the form of a 
sertes of very perfect undulations, stretching nearly north and 
south These were about fourteen in number, crowded together 
towards the east Theelower surface of the sheet was sharply 
defined, and could be followed with ease in its successive rise 
and fall The cloud-filaments could be also traced, preserving 
their perpendicularity to the wave-fronts and conforming to the 
undulations of the lower surface with a closeness which I had 
not before observed, although sheets of cirro stratus are common: 
here The whole system was drifting slowly to the east 

J PORTER 
Crawford Observatory, Queen’s College, Cork 


A New Hábitat for Cladonema 


WILL you lindly allow me through your columns to note a 
habitat for this genus not given in Allman or Hincks Several 
weeks ago I received some sponge from Mr Smel, of Jersey, 
and on examining 1t with a hand-lens detected four polypites of 
Cladonema, one, at least, of which 1s still alive 

HENRY SCHERREN. 

5 Osborne Road, Stroud Green, N i 





TO DRAW A MERCATOR CHART ON ONE 
SHEET REPRESENTING THE WHOLE OF 
ANY COMPLEXLY CONTINUOUS CLOSED 
SURFACE 


I F a solid ıs not pierced by any perforation, its surface 

1s called simply continuous, however complicated its 
shape may be lf a solid has one or more perforations, 
or tunnels, its whole bounding surface 1s called ** com- 
plexly contiuous", duplexly when these is only one 
perforation , (#+1)-plexly when there are x perforations 
The whole surface of a group of z anchor-rings (or 
* toroids?) cemented together in any relative positions 
is a convenient and easily understood type of an (z- 1)- 
plexly continuous closed surface 

Let the diagiam represent a quadruplexly continuous 
closed surface made of very thin sheet metal, uniform as 
to thickness and homogeneous as to quahty throughout 
To prepare fo: making a Mercator chart of it, cut it open 
between perforations C and B, B and A, A and outer 


Apply 


infinitely conductive borders to the two lips separated 
by the cut at +, and apply the electrodes of a voltaic 


2 1 
space, inthe manner indicated at = =, and + 





e e e 
battery to these borders By aid of movable electrocgs 
of a voltmeter trace, erfthe metallic surface, ‘ang a very 
large number (7% 1, of equidifferent equipotentialg closed 
curves between the + &nd¢ — borders, Dfvideeany one of 
these equipotentials? intoepartsgeach» equal to thg 


. e. 

1A “hole” may mean deep noffow, not 'througle wif we open ends 
The word ‘‘tunnel’’ 1s tnapprogeate for the apexure of an ancnor ring 
Neither ** hole" tog ‘‘gunnel ”” being unexceptionally availaple, I am com- 
pelled to use the longer word '' perforation '" 
9*2 Qvo sensenc& of my previous tucle (* Gener@lisatiog of, Mercasnrg: 
Projection ") in § 3, agd in last paragraph but one, are manifestly wrong, 
and must be corrected to agre with théérule given for dividirf& into. nfin- 
tesimal squares inthe present teft = © 
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infinitesimal distance perpendicularly across it to the 
next equipotential on either side ofit, and through the 
divisional points draw curves, cutting the equipotentials 
atrghtangles These curves are the stream lines They 
and the (2+1) closed equipotentials (including the in 
fmitely conductive borders) divide&he whole surface into 
z m infinitesimal squares, 1f # be the number of divisions 
which we found in the equipotential The arrows on 
the diagram show the general direction of the electric 
current in different paits of the complex circuit, each 
arrow representing it for the thin metal shell on 
either far or near side of the ideal section by the paper 
Considering carefully the stream-lines in the neigh- 
bourhoods of the four open lips marked in order of the 
stream I, 2, 3, 4, we see that for*each of these lips there 
is one stream-line which strikes it perpendicularly on one 
side and leaves it perpendicularly on the other, and which 
I call the flux-shed-line (or, for brevity, the flux-shed) 
for the hp to which it belongs The stream-lines infi- 
nitely near to the flux-shed, on its two sides, pass 
infinitely close round the two sides of the lip, and come 
1n infinitely near to the continuation of the flux-shed on 
its two sides Let F,, Fy, F, F, (not shown on the 
diagram) be the points on the + terminal lip from which 
the flux-sheds of the lips 1, 2, & 4 proceed, and let G,, 
Gs, Gg, Gy, be the points at which they fall on the— lip 
Let 5,, Ti, Sa, To, &c , denote the points on the four lips 
at which they are struck and left by their flux-shed-lines 
Let 5, 4, o fo 23/4 Pa, l f, be the differences of 
potential from the + lip to 5,, from S,,to T,, T, to S,, 
S, to Ty, and T,tothe—lip Measure these nine 
differences of potential We are now ready to make the 
Mercator chart We might indeed have done so without 
these elaborate considerations and measurefnents, simply 
by following the rule of my previous article , but the 
chart so obtained would have infinite contraction at eight 
points, the points corresponding to S,, Ty S, E 
This fault is avoided, and a finite chart showing the 
whole surface on a finite scale in every pait ıs obtained 
by the following process 
Take a long cylindric tube of thin sheet metal, of the 
same thickness and conductivity as that of our original 
surface , and on anv circle H round it, mak fou: points, 
Jt, los Jta, 4, at. consecutive digtances along its cyrcum- 
ference proportional respectively to the numbers of the 
7: stream-lines which we find between F, and F,, F, and 
F5, F; and Fy, F, and F; on the -+ ljp of our original sur- 
face Through, /; 42, 45, 4, draw lines parallel to the 
axis of the cylindei 
Let now an electric current equal to the total curent 
which we had from *he + lip to the—lhp through the 
original strface be maintaied through our present 
cylinder by a voltaic battery with electrodes applied eto 
placeson tht cylinder very far distant on the two sides of 
the circle H Mark on the cylinder eight circles, K}, Ka. 
K£ at distances consecutively proportional to Z, Jo, Z2, 2s, 
v*Z,, 24, 24, and absolutelf such that 4, 2; &c, are equal to 
the differences of their potentials from one another in 
order e * 
Boee four small holes in the metal between the circles 
K, and Ka K, and K,, Kj and Kẹ K, and K, on the 
parfljel Straight lanes though 74, Aow, 2%, respictively 
Enlarge these holes and alter ther positions, so that ehe 
altered sweam-lipes through Ze, 22, %5, %, (these points 
suppos&d fixed and, very distant) shallsstill be their flux- 
sheds * While alwafs maintaiging this condition, enlarge 
the holes'and atêr, theire positions until the extreme 
differences of Potential in ther lips become 7, Za [AP 
and thet eaces of poteiMfal betWeen the hips 1n suc- 
cession become x 2z, 2, In this onünuqpsly changing 
the holes &e might ehange their shapts*arbitrarily , but 


^ 


to Gx ougidgas, We may supffbse them to bé altvays made? 


circhlar e This makes tke problem determinate, except 
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‘the dist2igce from the circle H*$f the hole nearest to it, 
t. è . 


s g 
which may be ahything we pleased’ provided it 15 very’ 
large in proportion to the diameter of the cylinder 
The determinate problem thus proposed is clearly 
possible, and the soldtion is clearly unique e It ig, of a 
highly transcendental character, viewed as a problem for 
mathemetical analysis , but an obvious method of trial 
and error” gives its solution by electric measurement, 
with quite a moderate amount of ‘labour if moderate 
accuracy suffices, ^ 

When the holes have been finally adjusted to fulfil our 
conditions, draw by aid of the voltmeter and movable 
electrodes, the equipotentials, for 7; above the greatest 
potential of lip 1, and for 2; below the least potential of 
hp 4, and between these equiPotentials, which we shall 
call fand g, draw ez-1 equidifferent equipotentials Draw 
éhe stream-lines, making infinitesimal squares with these 
according to the rule given above 1n the present article 
It will be found that the number of the stream-lines 1s 7, 
the same as on our original surface, and the whole num- 
ber of infinitesimal squares on the cylinder between f and 
gist n Cut the cylinder through at fandg, cut it 
open by any stream-line from f to g, and open it out 
flat We thus have a Mercator chart bounded by four 
curves cutting one another at right angles, and divided 
into #2 2 infinitesimal squares, corresponding individually 
to the # z squares into which we divided thé oeiginal 
surface by our first electric process In this chart there 
are four circular blanks corresponding to the lips 1, 2, 3, 4 
of our diagram , and there is exact correspondence of their 
flux-sheds and neighbouring stream-lines, and of the 
disturbances, which they produce in the equipotentials, 
with the anglogous features at the lips of the original sur- 
face as cut for our process The,solution of this geomg- , 
trical problem was a necessity fos the dfnamical problem 
with which I have been occupied, and this 1s my excuse 
for working it out, though it might “be considered as 
devoid of interest in itself KELVIN 

e 





THE RECENT ERUPTION OF ETNA! 
“THE southern flank of Etna has been the site of three 
consecutive eruptions, 1emarkable for the diversity 
of the phenomena they presented . 

On Maich 22, 1883, after several violent shocks of 
earthquake, the ground “yas rent open in a NE and 
S W direction, almost on the continuation of the big rift 
formed in the eruption of 1879, and near Monte Concilio 
a most interesting eruptive apparatus was formed Very 
quickly, howe*er, the eruption was arrested, but the 
eruptive energy had not had sufficignt vent, as evidence 
of which were the fiequeftt shocks which followed it and 
persisted, until on March 18, 1886, the ground was again 
spht open as a prolongation of the rift of 1883, giving 
rise t'an imposing eruption, during which an enormous 
quantity of law was poured forth Tis eruption from 
tlle very beginning manifested a great explosive force 
Theefragmentary materials were projected to an extra- 
ordinary heaigh?fiom veral craterets formed along the 
riff, most of which, however, soon became quiet and 
were buried by the ejectargenta ef the others, remaining + 
alont the one twin ciater now called Monte Gemmellaro 
Afte: this eruption the geodynAmic phenomena and the 
vglcagic activity at the central crater remained exceed- 
ingly feeble wp fo the last few days, % that this actual 
erup&on did not present any grand display of premonitory 
phenomena 

On thee evening of July 8, at about yo 30, the central 
crater Qf, Etna began to send up a-dense column of 
vapour, charged with dust, lapilli, and large rock frag- 
ments, which *rose as* an imposing mass with the 

: Th? paper "as writtdh in Italan, and sent as a le*ter "to Dr H J 
ee vis, who has hindly translated it for NATURE, as requested 
y the aut Qr NU 
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characteMgtic pin&shape of explosivg “eruptions, and * 


* illuminated by Jighthings. 


After half an hour ghis phenomenon ceased, and the 
smgoke-plume was swept away hy the higher currents qf 
the ignc bwas able to ascertain in my excursion 
to the summit of Etna, in company with Mr. Rudler, * 
curator of the Museum of Practical Geology of London, 
that the central cgater was much motlified by the short 
eruption., It presented two mouths, separated by a par- 
tition, whilst its upper edge: was much broken down, so 
that it was enlarged The ejected materials were com- 
posed of fragments of very much altered lavas that fell 
chiefly to the westward. During the night the ground 
was in a state of tremor, and at 2.45 a.m. of the oth, a 
strong shock of earthqfake was felt all over the Etnean 
region, producing slight damage to the walls of buildings. 

Towards 1.20 p.m., without any further shock sensibt 
in the inhabited regions, the southern flank cf Etna was 


. « . 
Fic. r.—Taken by Sig: Ledrü on July 17. (No. 1, 2) arecraters No. 1 and 2 


vent at the north base of crater Ng. 1.—(aJ;Monte Nero about one km. west of the craters. 


e . 
rent open, and I could observe from Agreale a dense 
curtain of smoke rush up in great vortices, accompanied 
by continual rumblings. Towards evenihg onescould see 
that the Java had advanced very rapidly in a southern 
direction. At the upper pert it was observable that 
several jets, arranged in a ligear manner, of fragment- 
ary materials were being shot up to a gre&t height, 
especially at three main points on the new and great sift. 
The explosive force of this eruption was ‘much Ifss than 
that of the eruption of 1886, in which the fragmentaryeejecta 
were shot up to a height of 1200 metres, whilst in the pre- 
sent case the height rarefy exceeded 500 mefrgs. This 
fact depends on the freat altitude and the greatgize ofthe 
new fissure, which afforded a free escape for the energy 
of the volcano, and gave forth a much® greater quanfitye 
of lava. ‘The lava in less than three days fravelled more 
than four kilometres,and having surrounded Mente Nero, 
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which is to the south of the mew crater$, it divided in two 
principal branches and precipitated itself orfthe plain from 
whKh rises Monte Gemmellaro, forming three cascades 
of living fire. It here spread out, and the two branches, 
directing their course to the south, threatened Nicolosi, 
Belpasso, and Pedara. The more eastern ramification, 
when it reached thè neighbourhood of Monte Albano, 
began to slow down and was already on the 12th advancing 
about two metres per hour, but increasing the breadth of 
its front and its thickness. On the other hand the 
western branch, which was invading the cultivated land, 
advanced in the steeper ground over fifw metres the 
hour, as I observed in my first visit on July rr. 
This stream was of a bright red colour, slightly 
covered by scoria. Near Mente Concilio it had filled up 
a valley, assuming a thickness of over 40m. From Monte 
Ardicazzi we had presented to our view an immense 
expanse of fire from which rose crests and hills all in- 


. 
Qgteriforn e 


*. 

candescent, divided by deep depressions. It appearetf 
like the sea in a sempest, the waves of which in thei» 
fury were suddenly petrified. From the crests were 
constantly being detached fresh incandescent ‘masses 
which, rolleà down and choked the depressiens, ghilst 
new gushes raise thg masses 6f scorfa into new hills of 

re. Amidst,the phonolitic noise of the lava in moye- 
ment, I noticed giganti@ puffings produced by*the escape 
of the vapour & H,O, which, atcymulating amgdst the 
mass of the lava, forMe@ gigantic bupbles whieh rose and 
burst, @llowing the escape =: the cpmpressed gas. 

The eruption®wae vefy agsive dugng the jing dafs 
with short intervals of,dtminution gr Marked increase. 
Remarkable psegomena were the blasts whigh shook the 
dovrs ang windows at Njcolosi,“Acirgale, and Catania, 
pet À at localitigs nearer the point of eruptio evan the 

J 
eo 6 


. 
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(No. 3 and 4) craters No. 3 and 4 in process of formations—(»:) 


walls. 
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On July 161 started again, with my brother Giovanni, to 
approach the*sitt of eruption. From Monte Caprioletto, 
which is about 1200 m. distant, we could observe not 
only the three principal craters above mentioned, but 


also two others lower down, which so far had not grown p 


togany important size. 
Approaching still farther, we stopped at about 300 m. 
off on the west,on a plain upon which grows the Astragalus 


Siculus, the bushes of which are now covered by large | 


lapilli, and in part are burnt. The crater, which for 
brevity we will call No. 1, gave forth large and continual 
bursts of dusteand scoria from its summit, and also from 
other points on its northern wall, at the base of which 
_ issued a jet of light-grey vapour, which came from a little 
imbutiform crater separated frorg the main one by a 
partition of small size ; from this were ejected a little dust 
and occasionally stones. The explosions of No. 1 were 
not accompanied by loud noises (Pouf, dellowings), but 


om 


. 
Fic.’2.—By Sf. Ledid on August cobi tes Hob pdf 
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a song and continualyoarings like the sea in a tempest. 

rater No. 2, more regular in form, gave forth frequent 
4uptions of diet, with many incandescent projectiles. 
Inthe monfents of calm between one explosion and another, 
a sligh® white vapour escaped. The first burst of the 
explogion gnight be compared to a gigantig pointed jet 
pregeded by black dust and sand, which rose with great 
rapidity in consequence of the great asgensional velocity, 
which was $radually impeded by thesresistance of the air ; 
then thę& column of black’ smoke charged vith dust began 
to open outghe «mmgnse vortices @ compressed vapour 
which, always risipf, assumedgan imposing and character- 
isfic ae Mica pieces of scgrja were fol®wed by a trail 
of dust bo tReir rise and fall. and when they struck 
the flanks of the mountain as they rolléd downs they raised 
a cloud of dust and gfve fo 
Widhy ther were ‘numerous t 
covered bya yellow dust. € : 
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I 
n July. (1) Crat 


h a characteystic sound., ebjife, light or dark grey, 
e mountain became “all | scent. 


Also in this {fs craterjthe explosio#& took pce from 
several points of its funnel-shaped cavity ; and we saw, 
at about mid-day of the 17th, muqh of its southerp side 
destroyed by several hyrst$ that took place from that 
point. . e 2 
Both of theseecraters, already of considerable height, 
had an elliptical base, and'specially No. 1, the maximum 
diameter of whiclr is in the directiop of the great rift, 
along which they are distributed. LM > 

The third crater, which we will call No. 3, adjoining the 
preceding one, presents a large depresgion to the south. It 
gave forth frequent bursts of incandescent lava fragments, 
with a constant noise resembling the constamt discharge 
of much musketry, and accompanied by yellowish-white 
vapours. The emission of dust wa’ rare, and only occurred 
when the eruptive bursts scored the north side of the 
cater. The fragments of incandescent lava, which in 
this crater were not accompanied by a trail of dust, often 


P " . 
(7) Crater to the «est which was in activity only 


. 
were torn asun@r in the air, being reduced to frag- 
ments. . ^ 
Thedischarge of smoke from this crater occurred from 
the highest part,*then tlfere was the point at which oc- 
currgd the numerous explosions of lava, then another jet of 
smoke, in its turn followed lay anovher point lower down, 
from hich occurred the explosions of the incandescent 
préjectiles*that gradually formed a crater, which we will 
distgngmisheis No, 4. š 
In gerferal, witile we were moving about to the westward 
of the eraters on the morning of the 17th, the eruption was 
exhibiting comparatively little energy. Gradually, how- 
ever, the ¢#plosions increased if violences and the ejecta 
becfme mere nymerous. It is worth} of notice that the 
smoke, according to thé place whence it issued was white, 
flack, yellow, and even iride- 
*Apprcfaching nearer the craters, we attempted to 


encircle them øn the north, when we found numerous 
. . . . 2 

? e 
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little fisst&res in th@ground in a directipff approximately 
parallel t$ that of*the main rift. These, often over a 
metre in breadth, are choked by the loose materials form- 
igg the surface, and in paft rry by the loose 
materials forminggtheir sides. igher up we found a 
wide cleft, which, starting from a highes point, was pro- 
longed downwards towards the craters and was lost 
beneath thelava. Uponthis fissure were arranged a series 
of crateriform elevations, some of which were extinct, 
and othefs still presenting a little solfataric action. On 
July 9, at the compencement of the eruption, lava and 
fragmentary ejecta also issued by this cleft, but it 
seems, the same day,to have become obstructed, and the 
tongue of lava which menaced the Casa del Bosco 
stopped, and the erupt#ve phenomena were diverted to 
the other more eastern fissure. . 

It is absolutely impossible to accept the statement th 
this cleft represents the fire vents of the eruption of 1766, 


jy. — l'aken by Sig. Modo on Fuly 


e 
. 

and that the solataric pherfomena which the cleft now 
exhibits are only due to the near viginity ofethe new, vol- 
canic outlet, for—putting aside the fact tigt in visits ante- 
rior to the present eruption | had never found arf sign of 
such, and this is confirmed by people accustomed to *he 
'locality—it is easy alo to* be convinceó fyom the 
nature of the materials cgmpostng these craterets. These 
materials are so new as to leave no doubt as to their 
origin, and consigt, those higher up, speciglly*of Blocks 
of old lava torn from the sides of the cleft ; lower down 
they are principally scoria and other loose materifis of 

recent formation. n . 
Approaching Still, nearer, we were able to distinguigh 
clearly that amongst’ the ejected materials of M®. 1, be- 


sides the number of fragments of ‘moltep lava, there age | 


often blocks ofa dark grey colour that were alrea 
solidated before their final ejection, Which are either pro- 
jectiles that have fallen back ia the crater &nd have been 
P Li 
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235, at @o m, to the nort 
wt) Little nor 


con-e ®@loairs. 


*re-ejected, or are pieces of rock detached from the walls 


of the volcanic chimney. Certainly front tle last source 
are*lerived quartzites, which we collected amongst the 
ejected materials from this crater. This quartzite is semi- 
vitreous, very similar to that which we collected from the 
craters of the eruptions of 1883 and 1886. . These fasts 
evidently showed that all these three eruptions have tra- 
versed similar strata and that all have arisen over 
the same principal cleft. In fact the new eruptive 
apparatus formed at the base of the Montagnola about 
1900 m. above sea level, lies on the northern prolonga- 
tion of the rift of 1886, in a plain gently inelined toward 
the south, and which towards the east presents a marked 
slope, so-that the new craters are much higher on their 
eastern side. In the great paroxysmal eruptions, and 
when: ajlarge rift opens at the surface of the earth, it is 
generally the rule that the eruptive mouth from which 
the lavasflows without much explosive force is situated 


. 
h@rest of the craters. Craters No. randa. (a) Monte Naro. 


$ . 
hera crater. 


at its lowest extremity. 
fissure the less is the amount of lava that gssues, but the 
greater is the explosive action, which higher still itself 
in turn diminishes. In the present eruption we® have 
good examples of this. In fact, the small northern crater 
gave fo@th onl} dug, and very fegv fragments of Rew Riva, 
arel with little energy. No. 1 crater emitted much dust and 
also much lavas No. 2 more lava than, dust, aad Nos. $ 
and 4 exclusivelyajava* The materia]s of the littl& north- 
ern crater (Fig. 3) arg for the moŝt parj fragments of 
ancient lava, which lose their pregdinenance in crater 
No. 1, and graqually ofr as one descends |pwese 
and lower. At the sfime tiffft, as tt old ivff9ITS a light 
bluish-grey cglour amd fe fragments ‘of the newer lava 
are much darktr® the different craters exhibft different 
x Thh difference afso dependsin pgri«ipon the 
degree of fineness of the materials that compose the 
craters. In fact the nortftrnnfost crater at the peginning 
. 


The highfr one goes along the** 
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of the rift had not Sufficient power to eject large materials, P» our attention when I was with’ you on @tromboligand the 


but lifted then» up and kept them in continual movement, | 


reducing them to fine dust, which was easily carried eut | 
by the vapour. No. 3, on the “contrary, continually 
ejected large lumps of lava, often shooting them a con- 


| 
| 
siderable distance, whilst Nos. 1 and 2 exhibited inter- e 


mefliate stages, quite confirming what has been said 

above. | 
Whilst we were there the eruption increased little by 

little. The ground commenced to vibrate,and at 3.47 p.m.we 





Fic. 4.—Taken by Sig. Modo on July 18, 1892, at 300 m. to the north-west 
ofthe craters. (1 and 2) craters No. z and 2. (a) Monte Nero, (4) 
Craters to the west which were in activity only on July o. 





oscillations of the ground of less intensity bu® often very 
perceptible. In this new period of great activity general 
to all the craters the phenomena exhibited by No. 2 
were worthy of remark. It no longerejected dust, but pieces 
of hot lava with stronger explosions, which were more 
frequent but of shorter duration. Between one explosion 
and another there was slow evolution of white vapour, 
similar to that which rises from the fire-mouths and 


felt a strong earthquake shock, followed by other frequent | 





», west ej the Craters. @:, 2, 3). 
craters No, 1, 2, and 3. . e 


. 

surface bf the Sunningelava. This figated above the 
crater, Slightly , distufbed by tke gvind, and when an 
explosion occurrgé ft gssuméd a curious vibratory move- | 
Ment, rising a iS e, ahd thén rapidly dejcending ; then | 
immedia wRagseen fhe firs? Pt of sofid materials, which, | 
in its vertiginous &pward cour$@ by vortex movement, 
sucked in Phe air over the crater edg®, *and the white 
vapBurs were drawn down, $5 looking as ff they were | 
being reabsorbed. ^ Thisephenorgenon, €vhich attracted 


NOB 1197, VOL. 46] = 
- 


. 
Fi, Saraken by Profe Ricco ag July 20 





members of the Geologists’ Association,’ wuld show 
that within crater No, 2 there is pasty lava, which is 
pushed up by the vapour in dt; then the magma swells 
up, bursts, and the lava falls.” * e 

In this parasitig crater of Etna, however, the pheho- 
mena were on a much larger scale, as also were the smoke 
vortex rings which,we looked down upon when we were 
together at Stromboli. Likewise the @&xplosions were far, 
louder, reverberating as a low-pitched roar by thé echo of 








north-west of the crater. 


. tothe 


Fic, 6.—Taken by Prof. Riccò on July 2 
No. 1,2, and 3. (a) Monte Nero.: 


the valleys, and they were audible in all the Etnean region, 
at Catania, Acireale, Giarre, and farther still for some 
dozens of kilometres from the crategs. The air-shocks that" 
accompanied these reports were very interesting. "They 
represented a large undulation of thè air, spreading 
with gregt velocity, reaching great distances, and oon- 
temporaneousgwith the audible vibrations? While there, 
we felt the blow on our bodies, and especially our 
chests and in the ears; at the Casa del Bosco we de- 
tected the shock against the walls, which trembled, anc 





Fic. 7.=Taken@y G. Platania from «he nortifnorth-east of the craters, July 
3% {822 (1) Crater No.1. (cj Craters which were io activity only on 
e July 9. she craters No. 2,3, and 4 arehidden behind crater No. 1. 


farfhe eof? at, €atania and Acireale we heard the 
rattling of the windows and doors, which, strongly shaken, 


: G, Platania ‘Stromboli e Vulcano, nel Settembre del 1889. Riposto 
185g." ‘This ehenomenon ] Hive ofteneobserved at Vesuvius, and J quit 
agree with Sthnor Piatania as to its cause, as 1 have bæn able to look in 
the Chater agé watch the whole pre cess.— Jobostofi- Lavis. : 

? ‘The lava in this case is vagy like the boiling up of a viscous liquid jn a 
long test-tube.—Johnsg.n-Lavis, e 
e? | have some doubts about the two mechanical disturbances travelling 
exactly a@the sauf rate. When blasts are fired in a long tufincl the air. 
stroke is felt before pe sound. — Jobtston-Lavis. 
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give the midis of an earthquake, so that several 
times the people of these towns have rushed out into the 

On July 14 Pobsewed in Acireale that the large | 
undulatigns of ihe air-blows* which were -propagat 
befond 333 m. per second, like sonoroug vibrations, oftene 
arrived unaccompanied by noise, and strongly shook doors 
and windows. - 

. "These reports, fhese air-blows, and the abundant ejec- 

tion of ihcandescent lava still further prove that in No. 2 
crater there was pasty lava which swelled and burst, as 
we deduced from its effect on the white vapours. 

This period of great activity, in which the thick shower 
of lava fragments projected from the different craters to 
great heights. and sprdad over an area of 500m. radius, 
reached its maximum about midnight, and then gently 
declined a little. In the same manner the eruption cqn- 
tinued during the following days with great energy, but 
with a very gradual diminution in its intensity, inter- 
rupted more or less by strong spasms. The lava con- 
tinued to advance, but diminished in velocity, while it 

, extended in breadth and depth. The eastern branch very 
soon stopped, and also the western one, after having 
continued its destruction of very fertile ground. This 
having:crossed the road known as the St. Leo, finally 





Crater 
0. I. 


"Monte 
Nero. - 


Crater Crater Crateg 

No. 4. No. 3. N@ 2. 

Fic. 8.—Taken by G. Platania on July 3o from the north-east of the craters, 

» ANo. si still very little, but in part hidden behind a prominence of the 
ground. 


. 

stopped, whilst the new lava that continues to issue forms 
new ramifications “ind flowse which pass quite close to 
the earlier ones, and now actually are in cqntact with 
them, increasing the area covered. In the first paroxysm 
of the abe the lava issued in great gushes ll along 
the rift. Soon at ‘the upper part commenced the dejec- 
tion cones, anf lower down the fire vents, and the Mva 
flowed in abundance, and with efplosions also in points 
where now are the craters, as, fer example, Nos. 3 and 4. 
Later, when the explosive force had diminished, the lava 
issued without explosions, almost silently from différent 
vents at the south end of the®fissure on whic are aligned 
the craters. These vents, therefore, have during the 
eruption varied in number and form. Some have agsumed 
‘the function of dejection cratersas occurvedin Nose 3 afd 4, 
which gave passage to much lavaasacurrent. Others have 
ceased to eject scoria, to send forth only torrents of lava, 
.as, for example, the litde mouth to the eagt of No. 4, 
the scoria rim of which exists only to the nortf, of about 
20m. high, whilst the south rim hgs been® swe? away by 
the current. Some of the mouths have been refilled eby 
the lava. flows, and whilst some have become, extine 

new ones have béen formed. a 
jIĪn the lagt week of July, crater No. 2 asghimed, for 

e 
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some days, a new phase. Its explosjong had become 
rage, long, and very grand, and the large mass of vapour, 
mixed with dust, brought back to my mind the eruption 
of Vulcano when we stood on the crater edge and watched 
and photographed the whole process, and stood our 
ground amidst showers of bombs and other projectiles 
(1888-90). By this it lost the beautiful regular truncated 
cone form that it had at the beginning, and became 
irregular and broken-down towards the north, like No. 1. 

At the commencement of August the eruption already 
seemed much diminished, craters No. 1 and 2 had 
ceased to eject stones little by little, gradftally hecoming 
blocked, and the enclosed lava was slowly cooling. In 
fact, on the recommencement of a period of renewed 
energy, the explosive force could no longer findan escape 
by them, so that on August 1 a new crater opened in a 
point higher up where the cleft to the west, which had 
only acted at the commencement of the eruption, joined 
another great rift on which the craters were formed. 
Then on August 9 occurred another violent eruptive 
spasm, which could not clear away the material that ob- 
structed the craters, but opened a new way, always on 
the main cleft, between Nos. 1 and 2, and exactly at the 
north base of the last of these craters. Here a little 
funnel-shaped depresgon was formed which for a short 
time ejected enormous masses. This new crater, how- 
ever, soon passed into the solfataric stage as Nos. t 
2,and 5, and there remained in an energetic state of 
activity only the crater of August 11 and No. 4. That one 
which on August 21 measured in diameter only about 
50m., and had a height of about 60 m., later became 
elongated towards the S.S. W., and its grand and. beauti- 
ful explosions, which I watched quite closely, in com- 
pany with Mr. Rudler, on August 29, 30, and 3}, 
were specially localized on the southern edge, so th 
they tended all the more to give it an elongated form on 
that more western cleft that was only in activity the first 
days of the eruption. No. 4, meanwhile, which I ap- 
proached, ascending upon No. 3, gave forth frequent 
eruptions of hot lava cakes at regular intervals (about fifty 
per minute), accompanied by globes of yellowish vapour, 
and a noise similar to that which accompanies the globes 
of vapour from the locomotive when it commences to 
move. 

BY unanimous conseft of all the studious inhabitants 
of Etna, the new craters have been called the Monti Sil- 
vestri,in honour gf that well-known vulcanologist, the 
lamented Prof. Orazio Silvestri, who studied our volcano 
with so much fervour, registered so *issiduously every 
slight disturbance, and described its paroxysms so well 
and with such originality, that his losg has been deeply 
felt by all men of science. GAETANO PLATANIA. 
14, Via S. Giuseppe, Acireale, . E 

September 7. . ^ 
SS MÀ scindit , 
H 
. o. NOTES? 

Tue Harveian eration will be delivere® by Dr. J. te 
Bridges at the Royal College of Physicians on Guesday, 
October 18, at four o'clock. 


. 

Tus Medical Se@ion, in Londor was opened on Montay, and 

iftroductory addresses were delivered in some of the schqpls 

attached to hospitals. eA Particularly interesting afd suggestive * 
address was delivered at the Westnafhster Hospita$ by Dr. 
Mercier, who dealt with various aspectseoj the pfoblems con- 
nected with crime, paupegism, Sind instnity.® Sir John Lubbagk 

addressed the studenfs at St®Phomas$ Hosgitamm © 

ON Friday®last Sif George Murray Humphry, F.R.S., de- 
dlivgred anginteresting suena the openiggz of the first sgsion 
* “South Italian Volcanoetz" Lavis, Naples, -. “I Pro- 
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of the Queen's Faculty of Medicine in connection with Mason | to dispose of the ®prize otherwise. Tfe followig are the , 


College, Birmingfam. The union of the two institutiogs is 
likely to be of great service both to medicine and to pure science 
in the Midlands. 


Á MARINE biological station has been established at Bergen, 

in Norway, the funds having been raised by private donations 

and by subseriptions from learned societies. It will be under 

.. the control of Dr. J. Brunchorst, and will supply ten places for 
Norwegian and foreign workers. : 






‘We regret td'learn that M. Henri Douliot, who had been 
commissioned by the French government with a botanical ex- 


pedition to the western coast of Madagascar, has died there of 


"fever. ‘ T 


Dr. B. L. RoniNsoN has been appointed Curator of the 
Herbarium. of Harvard University, Cambridge, U.S.A., in suc- 
' ceession to the late Prof. Serreno Watson. 


Mr. WALTER E. COLLINGE, late Assistant-Demonstrator in 
- Zoology in St. Andrew's University, has been appointed to-the 
"vacant Demonstratorship in Zoology and Comparative Anatomy 
~ and Botany in Mason College, Birmingham. 










-| A CIRCULAR appeal, dated September, 1892, and signed by 
‘Mr. E. OC. Pickering, Director of the Observatory of Harvard 
College, has been issued, inviting the wealthy to consider the 
"opportunity offered for a donor of 200,000 dollars “to have hi 


"name permanently attached to a refracting telescope, which, ] 
besides being the largest in the world, would be more favourably. 
‘situated than almost any other, and would have a field of work | - 

“comparatively new.” The telescope in question would be placed |: 


in the station established by Harvard College Observatory, near 
Arequipa in Peru, at an altitude of more than eight thousand 
feet. ‘During a large part of the year," says Mr. Pickering, 
“the sky of Arequipa is nearly cloudless. A telescope station 
having an aperture of thirteen inches has been erected there, and 
has shown a remarkable degree of steadiness in the atmosphere. 
Night after night atmospheric conditions prevail which occur 
only at rare intervals, if ever, in Cambridge. Several of the 
` dilfraction rings surrounding the brighter stars are visible, close 
< doubles in which-the components are. much less than. a. second 
apart are readily separated, and powers can be constantly em- 
ii ployed which are so high as to be almost useless in Cambridge. 
“In many researches the gain is as great a? if the aperture of the 
"C instrument-was ddubled. Another important advantage of this 
"station is that, as it is sixteen degrees south of the equator, the 
"southern stars arqall visible." The circular continues : ‘The 
.. pignet Mars, when nearest the earth, is always far south. The 
study of the surface of this and of the other planets is greatly 
E: imped by tle unsteadiness of the air at most of the existing 
ON ob: rvatories, Even under the most favourable, circumstances 
n. 
“inhabitants in the planets—are not to be expected. Still, it is 












«nowlgdge of planetary detail as by the plan here proposed." 
We venture to hope that the wealthy donor for whom Harvard 
is Ming" will soonebe foung. ` . 


e. 
e BARON Lion pr LENVAL, of Nice, efferg a prize of 3,000 
the mi&ophone in the’eonstructiog of a portable apparatus for 
‘the improvement af hearing im deaf persons, Instruments for 
@ompptition should be*sent tf Prog. Adame Politzer, or Prof. 
LOs Victor von Tan, Vienna, befare December 31, 1892. The 
prize will be awarded at the Fiffh Thtegngfianal Otological 
"X i at Florepce fi September, 1893. If, ng instrumegt 







€: another compe ion, exfless Baron Lenval deci es 
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ling discoveries—relgting, for example, to the existence of 


* believed that ino other way are we so*likely to add to our 


francs te the invtnt8r of the best applitationsof the principles of 


Judged™w&thy of the prize, the jury regerve the right of 


members: of the jury :—Prof. Adam. Politzer (President), and 
Prof. Victor. v.. Lang, Vienna Dr. Benni, Warsaw; Dre Gelé, 
Paris; Prof. Urban Pritchtrd, London ; Prof. St. Jg Rook, 
New York ; Prof, Grazzi, Florence. * d 
THE weather during the past week has been much disturbed 
by several depressións, which have caused heavy rainfalls over 
the whole of the kingdom, with hail and thunderstorms in many 
places, On the morning of September 30 the amount of rain 
measured on the south coast was an inch and a half, or about 
half the average for the month; and on thg west coast, 
especially at Liverpool, much damage has been done by floods, 
occasioned by the excessive amount bf rain.. Temperature has 
been low for the season, the daily maxima rarely exceeding 60° 
is any part of the country, while in the north and west the 
readings have been much lower ; frost has been recorded in the 
shade in the east of London, and the nights have been very cold 
generally. For several days a cyclonic area. was situated over 
the United Kingdom, and strong winds were experienced on 
some Coasts ; a temporary improvement, however, occurred on 
Tuesday, although conditions remained very unstable. The 
Weekly Weather Report of the 1st inst. shows that the rainfall 
was in excess everywhere. In the south-west of England it 
amounted to 4°2-inch ; but there was still a deficierftyeof 7k 
inches.since the beginning of the year. The temperature was 
mean value in all districts except the south of England 
hannel Islands, the deficiency being greatest in Seot- 











LE results of seven years’ meteorological observations on 

du Midi, at a height of aboug 9500 feet, have beeg 
recently published by. M. Klengel The annual mean tempera- . 
ture is—2.°2-C. The annual variation, 14.93, is only one degree 
less than at Tarbes on the plain, and is about that of the Sonn- 
blick (wHich'is some 800 feet higher than the Pic) April is 
abnormally cold ( — 672) ; and this is attributed to the fact that 
the Pic stands in Van Bebber’s fifth depression-pa:h, which is 
most frequented in that-month. While Pipis Peak represents 
the. extreme. continental: type of high mountain climates, and 
Etna the oceanic type, in nearly the same latitude, the Sonn- 
blick-and the Pic du Midi represent-transition types. The 
maximum zone of precipitation on the Pic lies at about 7700 to 
8000 feet ; above this there if marked diminution. The results 
in general show that even at a height of nearly two miles the 
distribution of land and water on the earth’s surface has accon- - 
siderable influence on climate. 


A SHOCK of earthquake, lasting from three to five seconds, 
was felt at Huelva, betwe@ twelve and one o'clock on the 
morning & September 29, According to a Reuter ttlegram, 
three shocks were noticed, the first. being weaker than the suc- 
ceeding disturbances. The directton of the seismic wave was 
taken from north*to south, and the subterranean rumblings were 
heard very distinctly ower a large area, The inhabitants were 
greatly terrified, put nobogy was injured. Many windows were 
smashed,*but beyond this the damage was insignificant. 


A CURIORS instance of globular lightning is referred to in the 
Metedrol&ische Zeitschrift for September 1892. On August 7, 
during a’ thunderstorm at Altenmarkt, near Fürstenfeld, 
wile Spe Priest was administering. the sagrament, the church 
was struck by lightning, followed by.aloud explosion. A panic 
immetliately ensued, and the congregation rushed. out, notwith- 
standing tke assurances 6f the pwiest that there was no danger, 
There wags pothing to show how the lightming entered the church, 
but it is supposed it was by the conductor leading from the 
stteple. Itissaid to have Been a large globe, tapering towards 
the upfer part, and after the explosion it left a strong sulphurous 


| smell, "Ehe exMosion was very loud and shook the building. 
: nr S 
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THE Ist number Sf the Berichte der Diutschen Botansschen 
Gesellschaft contains an interim report on the progress of the 
negoffations concerning the nomenclature of genera, started by 
a commitgee of botanists at Berlin tò supplement the decisions 
of fhe International Botanical Congress held at Paris in 1867 * 
The proposals submitted last April to the consideration of 329 
German and Austrian and 377 foreign botdnists were the follow- 
ing —(1) The year 1752 to be taken as the initial date for 
prionty 1n names of genera, and 1753 for the names of spectes 
(2) Nomina nuda anf semi-nuda to berejected Drawings and 
dned specimens without diagnoses to establish no claim to 
priority of a genus (3) Similarly sounding generic names to 
be retained, even if differfig only in the ending or by a single 
letter (4) The names of the subsequeng great or well-known 
genera to be preserved, even if they ought to be rejected by the 
strict rules of priority, especially ın cases where no change in 
the names used up to the present can be proved 360 replies 
had been received up to the time of the report, amongst them 
being 157 from Germany, 63 from Austria, and 19 from Great 
Britain and Ireland The great majority expressed approval, 
at least, of the first three proposals The botanical authorities 
of the British Museum favour the suggestions, those at Kew are 
against them 


e 

M G TROUVE has built a luminous fountain for Mme Patt, 
at her residence at Craig-y-Nos, an account of which appears 
in No 1 of the Comptes rendus — ** The weight of this fountain 
1s about 10,000 kgr , and the basin measures 6 m in diametei 
The illuminating power is represented by four incandescent lamps 
of 110 volts, each consuming 6 amperes Thus the total electric 
energy amounts tq 2640*watts, this gives, at three watts per 
candle, a light intensity of over 800 candles The lamps are 
centred at the focugof four parabolic reflectors grouped under 
the glass chambers whence the watersprings Asin the chamber 
fountains, the metallic ajutages, which would have cast shadows, 
are eliminated The water which falls from the upper to the 
lower basin 1s utilised to drive a small bucket-wheel, which 
governs the rotation of two superposed dises, concentric or other- 
wise, made of coloured glasses, which turn in the same or in the 
opposite sense, with equal or unequal velocities as required, 
between he reflectors and the glass This combination of two 
discs with opposite rotations renders possible a variation in the 
play of colours of the liquid sheates, which succeed each other 
with the unexpectedness of the kaleidoscope The motive power 
can be chosen at pleasure Lt may be hydraulic, electric, or by 
clockwork, of forms and dimensions in keeping with the 
character of the decoration These fountains need neither 
expenses of installation nor costs ofmaintenanee, and their price 
depends solely upon their artistic perfection and th@r import 
ance Hitherto the construction of luminous fountains gas only 
been hindered by the impossibility of sufficiently 1lluminating 
the jets To-day ehe problem 1s reversed Sfhce the light can 
be projected without sensible loss toegreat hesshts, the only 
difficulty will be to give a sufficiegtly high pressure to the 


water ” 
e. 


THE Manchester Field *Naturdhsts' and Archz@logists So- 
ciety closed the out-door esessio& by a visit to Buxton og 
Saturday, September 24 The field meetings were wel at- 
tended dunng the session, and the introducfon of an mnerary 
for each excursion, detailing the natural history featurgs of 
the district, was of service The | president, Mr Charles 
Batey, F LS, usally gavethe address upon the® botanical 
specimens observed At Buston, the chairmangof thedlirectérs 
of the Winter Gardens conducted the party through the 
grounds, and undertook to convey to his colleagues the 
desire of the Society that the county ferns and native pha- 
nerogams, so far as they will live at the altitude of the gar- 


NG. 1197, VOL. 46] 


dens, which are a thousand feet above the esea, should be 
intgoduced 


AT a meeting of the Norfolk and Norwich Naturalists’ 
Society, held in the Norwich Museum on September 27, Mr 
Southwell exhibited, ky permission of Mr T Ground, of Mese- 
ley, Birmingham, a Siberian pectoral sandpiper (Tringa acu- 
menata), killed at Yarmouth by that gentleman on. August 29, 
which he believed to be the first European example of this bird 
hitherto recorded 


THE administrative report of the Marine Surfey of India for 
the official year 1891-92 has been published. Dr A Alcock, 
Surgeon-Naturalist to the Survey, shows that in his department 
the year has been by ne means unproductive He expresses 
his belief, however, that the results would be tenfold greater, 
both from the scientific and from the economic points of view, 
uf, im the survey of inhabited coasts, the naturalist could 
follow the ship from camp to camp ashore, visiting ıt at short, 
convenient intervals for medical purposes, but otherwise devot- 
ing all his time to systematic exploration of the grounds worked 
by the fishermen—grounds of marvellous richness still quite 
unexplored and unappreciated 


AMONG the animals Dr Alcock has specially observed 1s the 
red ocypode crab, which swarms on all the sandy shores of 
India The bigger of its two chelæ, or mppers, bears across 
the “palm” a long finely-toothed ridge, and on one of the 
basal joints of the “arm,” against which the *' palm” can be 
tightly closed, there 1s a second similar ridge When the 
“palm” 1s so folded against the base of the ‘‘arm,” the first 
ridge can be worked across the second, like a bow across a 
fiddle, only ufthis case the bow 1s several times larger than the 
fiddle Phe remarkable resemblance of the whole arrangement 
to the stridulating apparatus of many insects led Prof Wood 
Mason some time ago to infer a similarity of function , and he 
asked Dr ‘Alcock to observe the crabs, and to listen for the 
sounds which he supposed them to be capable of making Dr 
Alcock is now able to give facts which establish the truth of 
Prof Wood Mason’sidea The sounds can be heard, and their 
effects seen, 1f one crab, which may be called the intruder, 1s 
forced into the burrow of another, which may be called the 
nightfdl owner The intruder shows the strongest reluctance 
to eater, and will take all the risks of open flight rather than do 
so, and when forced «n he keeps as near the mouth of the 
burrow as possible When the rightful owner discovers the 
intruder he utters a few broken tones of remonstrance, on 
hearing which the intruder, 1f permatted, will at onc® leave the 
burrow If the intruder be prevented from making® his escape, 
the low and broken tones of the rightful owner gradually rise in 
lofdness and shrillness and frequency until they ltecomesa con- 
tinuous low-pitched whirr, or high-pitched growl, the burrow 
acting as a refonator. Dr Alcock concludes that the use@of 
the stridulating organ appears to be that a crab, when it has "* 
entered its burrow, may be able, by the utter&nce of warning e 
notes, to prevent other crabs from crowding 1n on top of % 


Dr FRITZ NoETLING has been investigating the amber and 
Jade mines of Upper gbuima, and sets forth» the results oP his 
inqeury in the new numer of the Records of the Geological 
Survey of India * The strata in which the ambe? i5 foun 
belong to the tertia&y formation, probdblysto the lower mgpcene 
Dr Noetlng does not tunk that Burmgse, afnbere would be 
received with much favour in Western fharkees—first, becausee 
1t does not include®thes miMy-white, clouded yariaigumbic® has 
for a long time been sg mvweh Sppreciated en Europe, second, 
because of its ffhofeæence This 1s the bluish tinge which ap- 
Spear when ehe*amber ıs lookeff at under £ certginwangle-*-ae 
unge which 1s somé&imes sq strong ghat fine yellow preces seem 


to be of an ugly greenish coffur ° 
. 
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Dr NOETLING has formed a higher idea of the value of the 
jade mines of Burma There are two different groups of jade 
mines—pit and quarry mines. The former are situated along the 
bank of the Uru river, beginning at about Sankha village, and 
extending for a distance of about forty miles farther down The 
quarry mines near Tammaw village are sifuated eight miles west 
of the Sankha village, on the top of a plateau rising to about 
1,600 feet above the level of the Uru nver The Tammaw 
mines afford the best opportunity for the study of the geological 
conditions under which the jade ıs found It there forms a 
vein of considef&ble thickness m an igneous rock of blackish- 
green colour The jade 1s a purely white crypto-crystalline 
mineral, much resembling the finest marble, containing here 
and there green specks of various sifes, which form the jade 
proper The jade vein is separated from the black rock by a 
band of a soft and highly decomposed argillaceous mineral 
The strike of the vem 1s approximately north to south, and the 
dip at about an angle of 20°, varying considerably towards east 
There are at least 500 men engaged every season in working 
the quarry mines at Tammaw The mining operations are 
carried on im the rudest fashion No blasting powder being 
available, the rock is heated by large fires, and, having cooled 
down, 1s broken 1n pieces by means of enormous iron hammers 
The operations in the pit mines are less difficult The miner 
simply digs a pit and selects boulders of jade from the stuff dug 
out. Good pieces of jade are sometimes found rn the laterite, 
which forms beds of varying thickness along the Uru These 
pieces have superficially undergone a certain discolouring in 
such a way that the original green or white 1s changed under 
the influence of the hydrated oxide of iron into a dark red 
colour Specimens of this kind are generally knpwn as “ red 
jade” Dr Noetling says that the jade mines form a most 
valuable property He has no doubt that besides the Tammaw 
jade vein others will be discovered We know now that jade 
1s intimately assoctated with a dark igneous rock (trap), and 
Burma abounds tn rocks of this kind 


Mr Oris T Mason contributes to the latest report of the 
U S National Museum (for 1890) an interesting study of the 
ulu, or woman's knife, of the Eskimo The ulu is found 
throughout the Eskimo region, from Labrador to Kadial, and 
consists ofa blade and a handle or grip with or without some 
form of lashing The blade is either a thin piece of slate ground 
to an edge, a bit of cherty or flinty rock thipped to an edge, a 
scrap of steel or fron from wrecks of whaling vessels, or good 
blades made and sold to the Eskimo by traders who visit their 
country he handle evaries greatly m material, form, and 
finish In form alone the specimens from each typical area are 
unique Some of the ulus in the U S. National Museum are 
* as coar8e as sfvagery could make them , others are very beauti- 

Mal The same locality furnishes both and intervening kinds, 
«.bubsome areas supply only coarse work, The problem has to 
some extent been complicated by white influence The ulu has 
®survived 19 civifized countries under two» well-known forms— 
the sagidler’s knife and the kitchen knife The saddler thus 
perpetuates, for cutting leather, an implement designed to be 
used? ait? skins from whigh the hair has nof been wemoved 
The kitchen chopper 1s the woman's ktife deprived of nearlypall 
dts ancient end pyimgtive offices, consigned to a*ungle one, which 
at scargely had at the beginning The saetiler's knife may be 
seen in the hards of leather-cutters represented on Egyptian 
onuments A» "excellent s@ies of illustrations, gæuped in 
accofdannengyith, the regions érom Swhieh the specimens come, 
adds greatly to the mterest and Tae of, Mr Mason’s paper 


e 

posed, such as me&t This property ns lately Men inves- 
tigated by Herr Winternitz, in Strasburg Of the three chief 
constituents of milk, viz , casera, fat, ‘and milk sugar, tfe fist 
proved as liable to putrefaction as the meag or pancwas extract 
experimented with, the fat, too, had no preservative influence 
Malk-sugar, on the other hand, in accordance with what is known 
| regardmg the power of carbohydrates tg retard putrefaction, 
i 


acted as strongly as cane-sugar Nothing definite yas ascers 
tained as to the nature of this action It was proved, however, 
to take place in the alimentary canal as Well as outside of the 


system k 


RATS at Milnthorpe, Westmoreland, seem to have found a fresh 
outlet for their predatory impulses Mr G Reade, m a letter 
qgoted ın the new nimber of the Zoologist, says that the 11pe 
gooseberries in his garden there were disappearing very rapidly 
this year, and he supposed that the mischief was being done by 
blackbirds However, his attention was called to a large 1at 
taking the berries off with his mouth and dropping them to other 
rats below Presently another climbed the tree and helped to 
gather the berries In a little time both came down, each with 
a berry in its mouth, having a curious appearance. M? Reade 
saw the performance several times repeated "Then he placed a 
wire cage under the tree, and in three days caught nine of the 
intruders 


Tae electric light seems to have an extraoidinary attraction 
forlepidoptera — On August I9, as he records in the new num- 
ber of the Ezomologis?, Mr. D S Stewart had an opportunity 
of noting this fact At the Eddystone hghthouse exhibited in 
the Botanic Gardens at Old Trafford, (the same lighthouse as 
was shown at the Naval Exhibition)ehe sa great numbers of 
moths Before ascending, he says, one could see them from 
below, flashing 1n and out of the rays 1n hundreds , and when 
the top Was reached, the place was found to be full of them— 
** some, apparéhtly dazzled by the light, frantically flying in all 
directions, buzzing and banging tn your face, up your sleeves, 
down your neck, everywhere In every sheltered niche and 
cranny four or five were to be seen together, and especially was 
this so on the staircase, which was strewn with their partially 
cremated remains, the result of therr all too successfulattempts 
at self-immolation ” 


A VALUABLE paper on the bfeeding-habits, eggs, and young of 
certain snakes, by O P Hay, ıs printed in the latest volume (av ) 
of the Proceedings of the U S National Museum, and has also 
been issued separately Mr Hay notes that, although serpents 
have made a deep impression on the hyman mind, very httle 
accurate information has beef accumulated concerning some of 
their habifs His paper embodies the results of a good deal of 
careful personal observation 


e 
THE Nova Scatian Institute of Natural Scjence has changed 
it$ name to tpe Nova Scotian Institute of Science, and has 
securtd an Act of Incorporation It has now begun the second 
series of ets ‘ Proceeding’ and Transactions,” the first part of 
vob 1 having just been issued Among the papers m this part 


are {Notes on the surface *geolog of South-Western Nova" 


Scotia," by Prof L W Bailey, “Steam boiler tests as a 
means of determining the calorific value of fuels," by D W 
Robb » Analyses of Nova Scotia coals and other minerals," 
by E, Gipin, jun , “The Magdalene Islands," by the Rev 
Dr G Paterson , “ Notes for a Flora of Nova Scotia," Part 1 
by Prof (> Lawson K . e 


e 
MrssRÉ Wiftiams AND NORGATE are about to publish a 


e * 
Prisa common expefience ig daily life that ilk has in atselj |. work entitled thes'* Cry of fhe Children," by “ Free Lance” It 


Tittle or 86 f&ndency to putrefaction, and that it ‘may evtn to 
some extépt preserve certai® gubstastes that are 1eadily decom- 
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*deals enth education emn a wide sense, but more ‘especially 1t 
advocateg the necessity of a scientific training 
ec * > ° eri 
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` mg in the presence of acids woufd appear to be Bs gonversion 
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Part €_ of a new@vork on practical phygid$, by Prof W F 
Barrett, of the Roya? College of Science for Ireland, will shortly 
be pyblished by Messrg Percival and Co It will treat of 
physical processes and measutemants, and the properties eof 
maéter d 


| 


Tue University Correspondence College has issued its 
calendar for 1892 93, The Principal, in his report, shows that 
the college has been ın many ways remarkably successful 


THE calendar of the Imperial University of Japan for 1891-92 
affords ample evidence that the authorities of this important in- 
stitution are doing everything in their power to secure that it 
shall meet the needs of yy present age We may note that in 
the college of science the following seven courses, each of which 
extends over three years, have been estaBlished Mathematics, 
astronomy, physics, chemistry, zoology, botany, and geology 


IN the last sentence of the fourth paragraph of Lord Kelvin’s 
article on ‘‘ Generalization of Mercatoi’s Projection Performed 
by aid of Electrical Instruments" (NATURE, September 22, 
P 491), for “three” read ‘‘two” For corrections m para- 
graph y and om the last paragraph but one, see article ‘To 
Draw a Mercator Chart, &c ,” 1n the present issue 


AN igteresting new compound, the silver salt of the little 
known imide of sulphuric acid, SON Ag, has been obtained by 
Dr Wilhelm Traube, in the laboratory of the University of 
Berlin, and an account of its properties, together with a con- 
siderable amount of fresh 1nformation concerning both the amide 
and imide of sulphuric acid, are contributed by him to the current 
number ofthe Ber:chte Regnault long ago oljained a sohd 


, substance, which he regasded as a mixture of the neutral amide 


of sulphuric acid SO, (ÑH,), with ammonium chloride, by 
feading ammonia gas into a solution of sulphuryl chloride 
SO;Cl; ın ethylene chloride 


* 
SO,CI, + 4NH, = SO(NH,), + 2N€I,CI 


The separation of the two substances, however, was but mper- 
fectly effected, so that our knowledge of the amide itself is very 
vague Dr Traube now shows that the amide may be isolated 
without difficulty by the following process The sulphuryl 
chloiidegs dissolved in fifteen times its volume of chloroform, 
which exerts no chemical action upon it, and dry ammonia gas 
15 led through the liquid until thg batter becomes saturated The 
products of the reaction separate during the passage of the gas 
in the form of a white solid The whole product ıs then agı- 
tated with water until the precipitate dissolves, the aqueous 
solution 1s separated from the chloroform and’ afterwards boiled 
1» contact with oxide*f lead or giver until all chlorine 1s re- 
movedefrom it Upon filtering and evaporating tke resulting 
liquid a syrup 1s eventually obtained, which only crystallizes 
with difficulty and would appear to consist of neutral sulphamide 
So,(NH,). It ig an extremgly deliquescem substance whose 
solution im water and dilute acids, 1s not precipitated by 
salts of barium or by platinic chlor e Quy after profbnged 
boiling with hydrochloric acid does decomposition eccur with 
the gradual deposition of barium sulphate The effect of Woil- 


into ammonium sulphate Sulph&mide possesses the power of 
combining with the oxides of mercury, lead, and silger, tg form 
white solid substanfes Thus if mercuric nÉrase, leadecetate, 
or ammoniacal silver nitrate are added to the aqueous solugion of 
the amide these white solid compounds are precipitated The 
mercury compound ıs insoluBle in dilute nitric aci@gwhile the 
lead and silver compounds are readily soluble, forming solutions 
which are perfectly indifferent to bagiufn salts, It was from the 
compound containing silver that the interesting silver imide wae 
obtained Upon heating the silver compound tg the temperature 
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of 1707-180? until ammonia ceases to be eVolved, and extracting” 
the residue with hot water feebly acidified wit nitric acid, the 
ne compound SO,N Ag separates upon cooling 1n long acicular 
crystals Analyses have proved its composition to be that 
stated, and from its reactions ıt must be regarded as being the 
silver salt of sulphimige SO,NH The crystals are only solable 
with difficulty in cold water, but more freely in hot water and 
readily in dilute nitric acid The solution ıs not precipitated 
by barium nitrate Even after removal of the silver by means of 
hydrochlor.c acid barium salts yield no precipitate , indeed, it 
requires long boiling with concentrated acid to effect any preci- 
pitation It would appear that the solution left after removal 
ofthe silver contains. sulphumide itself, and Dr Traube is con- 
tinuing hi» experiments with a view to the isolation of the latte: 
compound 

THE additions to the Zoological Society's Gardens during the 
past week include a Grivet Monkey (Cercopithecus gi tseo- 
vidis 9) from South Africa, presented by Mr W Howard, a 
Lark (4lauda celrvox) fiom China, presented by Mr Ger- 
vase F Mathew, RN,F ZS , twoCommon Kestrels ( Zin- 
nunculus alaudarius), British, presented by Mr L Bergasse. a 
Herring Gall (Zaz «s argentatus), British, presented by Mr H 
H Johnson, a Tuatera Lyard (Sphenodon punctatus), from New 
Zealand, presented by Capt G Enksen, four Smooth Snakes 
{Coronella levis) British, presented by Mr E Penton, FZS , 
six American Green Frogs (Rana halecena), four Noisy Frogs 
(Rana clamata), from Canada, purchased , one Concave casqued 
Hornbill (Dichoceros becornzs), from India, received 1n exchange ; 
three Wild Swine (Sus scrofa) born in the Gardens 
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OUR ASTRONOMICAL COLUMN 


COMET BROOKS ( AUGUST 27, 1892) —Astronomesche Nach- 
richten, No 3119, contams the elements and ephemeris of 
Brooks's comet calculated by F Ristenpert, assuming an ellipti- 
cal oun and the unit of brightness on August 31 5 as the unit 
of Br .— 


Elements 
T = 1892 Dec 28 2870 M T Berlin 
w = 252 4 23 o 
° QB = 264 34 45 3 
2z = 24 43 IJI 
log g = 9 994136 
Ephenteits for 12h Berin M T 
1392 E S app Reet app Log d Log A Br 
Oct 6 7 45 22 *24 45 o ° 
7 48 30 24 269 022049 O81763 371 
8 5I 40 24 56 e 
e 9 54 51 23 436 t 
10 758 4 23 209 . 
II 8 118 22 574 02077  OI1542 4 ay 
12 8 *4 34 22 333 3 


This comet on the 11th mst will be found situated in the con? 
stellation of Cancer. , It will lie very nearly og a line joming, 
the stars x Gemint and ð Cancri, being about a tlfrd of the 
distance nearer the former than the latter . 

Comet 1892 II (Marcu 18) — The following sphemeo s for 
Dennin®’s comet wastake from theAstronsmesche Nachmchtgn, 
Ne 3118 — ° 


. i$ Berlyr Mean Time , e e 
x892 R = app a i app *Logz i Log a'o Br 
Oct 6 623 9  4"ü^e NP ° 
8 22 0 Ir 6$ 04250 * o3604 o 
ro 20 4 e I$ nw e e am ° 
12 19 19 ges 8 0430 03539 065 
14 IP 4B, 39 I " . 
e 36 Q1 9 74 04349, 03478 965 
£3 14 23 6 58 4 EE s 
20 6 12 28? 67 6 a 04398 03493 065 
. nee i LJ . 
. s 
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Nova Aurig# —In some further notes that we have re- 
ferring to the brightness and the spectrum of the Nova, we find 
that most observers estimate the star’s magnitude to lie betWeen 
10 and 105 Herr Belopolsky, who has examined the star 
spectroscopically, has been able to see one or two lines , a later 
estimation of the brightest gave a wave-length of 501, while the 
second line proved too variable in brffhtness to allow of a 
sufficiently correct mea urement 

To Astronomische Nachrichten, No 3118, Mi H Seelinger 
contributes a very important article, in which he suggests an 
hypothesis which may be said to approach that put forward by 
Mr, Lockyer some time ago He assumes (and a very fair 
assumption tod) that the cosmos contains innumerable more or 
less elongated forms of very thin and small particles, and that 
the Nova was produced by a body rushing into one of these, 
so to speak, clouds On entering th cosmical cloud, at once 
there would be a condition for cae, pit heat, and therefore 
light, and we have only to imagine the cloud to be of varying 
thicknesses to account for the peculiar fluctuations which attended 
the ight of the Nova ‘That sucha case should take place seems 
in itself more probable than that of two bodies passing very near 
one another, and we already know that sach streams as suggested 
do exist Our November shower, for instance, 15 such a swarm, 
only on a scale very much smaller than that inferred above 


GEOGRAPHICAL NOTES 


UNTIL recently the Samoan calendar corresponded with the 
Australian, but on July 4 last a change was made by order of 
King Mahetoa Tuesday, July 5, was reckoned a second time 
as Monday, July 4, thereby coming mto harmony with the 
American and Emopeanreckomrg Samoa, lying to the east of 
180°, had retained the old system of ume, superseded by the 
genejal acceptance of that meridian as the hng at which the 
date 1s rectified by vessels at sea 


CAPTAIN LuGARD reached London from Uganda on Sun- 
day mght It is gratifyimg to know that his three years’ 1esi- 
dence in equatorial Africa, and the severe stram cf recent 
events, have not told advcrsely on his health He will prob- 
ably communicate the important geographical results obtained 
by him to a special meeting of the Royal Geographical Society 
in November 


THL arrangements foi the next session of the Royal Geo- 
graphical Society present seveialngw features In addyion to 
the ordinary meetings it 1s proposed to give a special series of 
Christmas lectures to young people, to be followed by a 
course of ten weelly educational lectures, specially adapted for 
teachers, by Mr EI J Mackinder The ordinary meetings as 
provisionally ariafiged begin on November 14 by a paper on his 
proposed North Polar exyedition by Dr Nansen Mr Joseph 
Thomson ‘will follow wgth an account of his expedition to Lake 
Bangweoloe Caftam Bower will describe bis journey across 
‘Tabet, and Captam Lugard will recount his discoveries in equa- 
tonal Afftca Prof Milne and Mr Savage Landor have 
promigd papeis on Yesso, Mayor Rundell on the Siyin Chins, 
Mr H O Forbes on the Chatham Islands, and Captain 
GQ@lwey on Benin It 1s hoped that Mr Conway will return 
®*to describe his adventufes in the Karakoram mountains Apart 
from the records of travel to which the attention af the Soc.ety 
m its ordanary meetings has usually been*mainly devoted, there 
will ge papers dealing with the more general and scientific 
aspects of Geography The Prince of Monaco will probably 
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MAQNETIC INDUCHION: ,* 


HE lecturer remarked that it was no less than forty-five years 
3  smcethe magnetic properises of materials had fornfed the 
subject of an evening discdürse before the British Agsociatioft 
At the Oxford gmeeting in 1847 the I8cturer was Michael 
Faraday, who had only a little while before made his great dis- 
covery of diamagnetism and been led to the splendid generaliza- 
tion that all substances ae in one way oreother, and in greater 
or less degree, susceptible of magnetic influence And it was 
an interesting coincidence that ın the same year, partly indeed 
at that same Oxford meeting of the Assowation, the foundation 
of the modern mathematical treatment of magnetism had been 
lad by that infant phenomenon, whom ın the evigour of his 
maturity we were now leaning to call Lord Kelvin Discard- 
ing thearbitrary hypotheses of earlid theoretical writers, Lord 
Kelvin, then a striphgg at Cambridge, had proceeded to give 
neathematical expression to the observations and intuitions of 
Faraday In recent years the science of magnetism had 
advanced fast, keeping pace with the advance of its industrial 
applications In common with other branches of electricity it 
had discovered the advantage of being useful The debt which 
practice owed to science had been repaid with interest In 
other departments of scienceit might be true that there were de- 
votees whose chief pride in their work lay in their reflection that 
it could never be of any use to anybody this temper ef mind 
was not possible to an electrician The language of electricians 
had passea with bewildering rapidity into. Acts of Parliament and 
provisional orders of the Board of Trade, and the demagds of 
industry had stimulated discovery and fostered exactness in 
It was the beneficent reaction of practice on 
science that had enabled the great work of the Electrical 
Standards Committee of the British Association to be brought 
to a successful issue As a fruit of that work electricians were 
in high hope that this Edinburgh meeting would result 1n an 1n- 
ternational ageeement with regard to the electrical units, so that 
whatever the Gieat Powers might findsto differ about they would 
at least be of one mind as to the fhapnitene of the «olt, the 
ampere, and the ohm In the co-operation of Prof von Helm* 
holiz on the part of Germany, and of M Mascait on the part 
of Pranoe, «ith Lords Kelvm and Rayleigh and then English 
colleagues, these were surely the elements of a Triple Alliance 
which should secure to the electrical world peace, not only with 
honour, but with precision 

The lecture of Faraday in 1847 had dealt with the condition 
induced by magnetic force in. matter which was not ordinarily 
magnetic Substances were bioadly divisible into two classes, 
those which were strongly susceptible to magnetic influence and 
those that were only very feebly susceptible ‘The latter was by 
far the most numerous class, and it was with it that Faraday 
dealt in his lecture The Styongly magnetic substances were 
iron and its various derivatives, which passed by the general 
name of steel, also nickel and cobalt A recent discovery by Prof 
Dewar seemed to require that oxygen, in the liquid state, should 
be added to this list The lecturer proposed to confine his 
attention to the phenomena of magnetization which were ex- 
hibited by the strongly magngtic metals €. Let any one of these 
metals be submitted to the action of a magnetizing force such 
as would fe produced if an electric current were pissed through 
a coil of insulated wire surrounding the metal As the current 
was gradually increased, the magnetization passed through three 
stages It begarfvery gradually, at first, wlyle the current was 
still weak, thege was but little magnetism developed Then a 
stageecame on 1n which*the magnetic state was acquired with 
great rapgdity , a®sfhall imrease in the current now caused an 
enormous gain of magnetism Finally, the process passed into 


deseribe hr» experiments on the Atlantic currens, Sir Archioald | 2 third stage, when the magnetism was again acquired slowly, 


Geike will lecture*on. types of scenery, Prof Bonney on the 
work of glaciers, Mr Y  Buchànag on the winding of 
rivers, an Dr. Schlichter on his sew photoSraphic method of 
SMeterrgining longitude . e 


THE lat number *o Petes wann's "Matter lungen contains an 
emportant paper by Isr Alo® Bludau giving the cofordinates 
for Landes eguivalont arearaaimfithad prffection of the map 
of Africa An ouline of the* Qpgtnent on this projection, 
the centra] point of which 1s on the equetgren 20°E long, 
sews the remarkable ‘suitabilyy of the map (or representing, 

“Alnca, fife *iistortion being inappreciable R i . 


No. 1197, VOI«46 þe” 


-* 


and bowqvet much the magn@tuzing Current was increased 1t was 
{pund to ke impossible to for&e the magnetism to exceed a certain 
limiting value Ihis was the phenomenon of magnetic satura- 
un “Rent resgarches had given definiteness to the rather 
vague idea whith used to be expressed by this phrase, and ıt was 
now Rnown not only that a limit existed, but what its values were 
in the several magnetic metals The lecturer illustrated the 
three stages ın the magnetizing process by mgans of the lantern, 
exhibitinggcurves which showed the conection between mag 


el Abstract of an qvening lecture delivered before the British Association, 
at Edjnburgh, August 8, 1892, by J A Ewing, MA, F RS, Professor of 
Mecharesm andeApplied Mechanics, Cambridge University e 
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neusm an@ magnetizifig force, and pointed * out that in special 
* cases the three stages ‘became extraordinarily distinct Curves 
of the same lind were gsed to show what happened after a 
magnefizing force had been applied, if ıt were withdrawn og 
varied in apy way ghe magnetism in all cases tended to lag 
behi&d when the magnetizing force was varied} and hence these 
curves in any cyclic process became loops enclosing a certain 
area It had been proved that this area served to measure the 
eneigy expended in @arrying the substance through a cyclic 
magnetizing process, the reason why energy had to be spent 
being the tendency which the magnetism always had to lag behind 
the force that was opePating to change it To this tendency he 
had given the name ‘‘ hysteresis,” a term which was already of 
formidable significance 1n the ears of practical electricians For 
the existence of hysteresis was the chief reason why the trans- 
formers which were used in &lternate current systems of electrical 
distribution absorbed wastefully a considerable amount of power 
The iron core of a transformer was being carried through & 
cycle of magnetization from a positive to a negative value and 


back again some S0 or 100 or 120 times a second, and evefy one 
of these periodic reversals of magnetism impjied a waste of 
energy, which wenteon even whén no useful current was being 
drawn off It was a question of considegable pradtical interest, 
whether the amount of work wasted on the iro pfa transformer 
was the same per cycle at high speeds of reversal such®s were 
usual in practice, as 1t was in the slow speed laboratory expeie- 
ments, by the help of which these cyglic curves had been drawn 

The lecturer proceeded to give gome account of mlechlar 
theories which had been fratned to account for the c®aracter- 
istics of the magnetizing process It was suggested, prigigally 
by Weber, that the owolecules of tron are alwa§ lattle magnets, 
and that when the iron, as a whole, 1s not magnetized, y 15 
because as many of the molecular magnets are facing one way 
as another According to this yew thesprocess of magpetization 
consists in turning the molecular magnets round, so tMat they 
face, more or less, one vay When a very strong magfeusing 
force 1: applied, the molecules are fogced all to face one way , 


the piece is then saturated To explain why they did not at once" | 9% derfagnetiang*by reversals of ftadually dimfnishiagenagnetf e 


turn round completely when any magnetizisg force Was apBlied, 
NO. 1197, VOL 46] + . 
e 


. 
Fic : —Prof Ewing's Mpgnetic Curve ‘Iigcer General vies of apparatus 


. 
* Weber postulated an arbitrary directing force, which tended to 


hold them 1n their original direction The lecturer proceeded 
to show by means of experiments conducted on the projecting 
table of the lantern, and shown on a large scale on the screen, 
that no arbitrary directing force was necessary The mutual 
actions of the molecular magnets on one another supplied gll 
the control that was rued It accounted completely for the 
three stages of the magnetizing process and for all the pheno- 
mena of hysteresis It accounted also for the effects which 
were found to be produced by mechanical vibration and mechani- 
cal strain Experiments were made exhibiting the breaking up 
of molecular groups, bound together by their mutual forces, 
under the influence of a gradually increased external directing 
force In these experiments models were used, consisting of a 
number of small magnets, pivoted like compass needles on fixed 
centres, and arranged on,the horizontal table of a large pro- 
jecting lantern A pair of coils placed one on either side of 
the group supplied deflecting force, and as the current in these 
was gradually increased the three stages of the magnetiang 





process and the phenomena of hystersis exhibited themselves gn 4 


the manner in which rearrangement of the elementary magnfts 
composing the group took place In some of the models the 
magnets turned under water, so that their vibratioms were rapidly 
damped out — Slides were also shown which gave some of the 
results of observations recently made ın the lecturer's labof&tory 
by Miss Klaassen, of Newnham College, which demonstrated 
an extragdinanly close agreement between the phénowffna 
noticed in the magnetiZatiqn of actual iron and those presente 
by à model consigting of gioups of little pivoted gmagnets * 
Even the less conspicuous features of the attufl process were 
reproduced in the iffodel with a fidelity vgtich went far te con- 
firm this molecular theory of magnetism ẹ It Was shown, for 
instance, tgat the model reproducg a phfnomegon familiar in 
real non, namely, the tegdeney which magnetic chapges exIebit 
to be imperfectly cyclic, under cyelic changes of fnagnetic force, 
until these are gepeatede se@&al times, and also that m the 
model, just as in refi Ron, this tendency @isappears iffa process 


force has been previeusly gope through . 
ee o 
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The lecturer proceeded to show 1n action a novel apparatus | periodic alternatidh fapon another, by wheh loops r@embling 
the had devised to exhibit the magnetizing process in actualiron, | those of Fig 3 were drawn The lecturer fomted ouffthat these 
and to test the magnetic qualities of metals This magrfttc | experiments went some way towards answering the question 


curve tracer (Fig 1) consists of two wires—AA and BB— | whether the magnetizing procesa went ‘on in the same waf, and 
tightly stretched 1n two narrow gaps in the magnets DD and C | involved the same dissipation of energy through hysgeresis, & 
respectively The magnet C consists of a piece of slotted tron e » e. 


tube, which is kept constantly magnéhzed Consequently, 
when a variable current passes along the wire BB that wire 
sags out or im, giving azimuthal movement to a mirror E 

The variable current which passes through the wire i 
B serves to  magnetze the  electromagnet DD, which 
consists of two bars of the iron to be tested, sunk into 
fixed pole piefes and united at the back end by a short 
yoke-ptece of soft iron When the magnetism of DD varies it 
causes the wire AA, which carries a cozstant current, to sag up 

and down, and this gives movement iq alutude to the mirror E 

Che mirror ıs pivoted on a single needle point, and has freedom 

to respond to the motion of both the stretched wires AA and | e 
BB Since its azimuth movement 1s proportional to the magne- 
tizing current, and its altitude movement 1s proportional to the 
magnetism acquired by DD, the mirror causes a spot of light 
reflected from it to trace out the ordinary magnetization curve, 
showing the relation of magnetism to magnetizing force By 
making the variable current change continuously from a positive 

to an equal negative value and back again, a complete cycle of 
magnetization was performed in the bars DD, and,in this way 

the magnetic characteristics of the bars could be completely 
determined ina few seconds The l&cturer proceeded to test in 
succession a pair of wrought-iron bars, then 2 pair of hard steel 
bars, and finally a pair of cast-iron bars, causing the cyclic curve 

for each material to be automatically drawn on the screen, on 

a very large scale, to exhibit the features of difference The 
mirror and other moving parts of the apparatus were so dead 
‘beat that ıt was possible to go through a cycle ten or even 
‘twenty times a second without experiencing inconvenience from | high speeds as at low speeds He concluded by expressing the 
the effects of mertia In that case, however, the iron must be | hope that thif apparatus would prove of some service to the 
laminated to avoid sluggishness ın the magnetizin@processitself | builders of dynamos and transformer8 by gang them a noveb 
Using an instrument with a magnet consisting of a split ring of | means of testing the magnetic properties of their tron with great 


iron wire, a process of periodic reversal was performed at a | completeness and in a manner sufficiently sgnple for workshop 
speed sufficient to make the curve traced out br the light-spot | use 


become a continuously luminous line (Fig 2), and the process . : 





Fig 3—Photograph of Magnetization Curve with Loops 





BOTANICAL PAPERS AT THE BRITISH 
ASSOCIATION 


IN our account of the proceedings of Section D of the British 

Association (NATURE, August 25, p 403), we promised to 
refer on a later occasion to some botanical papers which could 
not then be noticed The following are abstracts of several of 
the more important of these bapers — 

** Observations on Secondary Tissues in Monocotyledons,” by 
Dr Scott and Mr ,Brebner (1) The secondary tracheides in 
Dracaena and Yucca develop simply by the enormous growth in 
length of single celis, the nuclei remaining undivided, and not by 
cell fuston, as many authors suppose e The cambium m the 
roots of many spectes of Draczena does not appear ın the peri- 
cycle, butgn the cortex outside the endodermis The secondary 
growth starts from the insertion of a rootlet, the cambrum being 
pericychc near, and cortical at a greater distance from, the 
rootlet (3) Description of secondary thickening m Iridaceze 

«' On the Simpfest Form of Mess,” by Professor Goebel The 
author stated that prenque researches had led him to the con- 
clusidn that mossesgand ferns did not stand in direct genetic 
relationship with*each oth€r, but that they are descended from 
simple alga-like forms , 1n fact the mosses pass through a de- 
velopmental stage so alga like ın appearance that ıt was foi merly 
describedeas an algal genus Protonema If the sexual organs 
of the moss arose not on the stemebut on the protonema, we 
should have the sexual generation agreeing perfectly with the 
filamengous algg @ The leaves of the mass would then arise 
originally as protective organs for the antheridia and archegonia 
This,*up to the present,jypothetical form, actually occus in 


. . . 
e Fic 2 —Photograffh of bs ering ues traced by Prof? Ewing's Buxbaumia In this moss the antheridia occur at the end of a 
— o e BERLE oS protonema*branch, surrounded by a mussef-shaped envelope 


. oe , THe femede plant ıs more highly orgarfised, but is still much 
of demagnetizing by ręyersals was illustrated By making this | simpler than in other mosses, These and other observations lead 
uge gradually cantract itself éo zero by slowly yeducing thee ePtof Goebel to*the conclusion that Buxbaumia is a very 





strength of the current while the rapid perigdic reversals were | ancienteform evhich stands in the closest relation to the lower 
-contmued, The effect waf ,also sown of superposmg one | alge. 5^4 e . 
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** On the cause of Peysiological Action at ae stance," by Prof SCIENTIFIC SERIALS e 
*L Errera (Brussels) "Pheautborreferred to Elfving’s observation, TXE Amercan Meteorological Journal for September con- 
that sporangium bearing filaments of Phycomyces nens are ate tains the conclusion of ‘Objections to Faye’s Theory of 
tracted*by iron, zinc, alumintumgand various organic substances, Cyclones,” by W C Moore Only a few of the more essen- 
such attracgons not bging due to graVitation, light, moisture or tial characteristics of cyclonic storms have been considered, but 
contact, but to physiological action at a distance, as Elfving Peo these the authoreconcludes that it 1s evident that te 
* terms it generally accepted theory of convectional motion gives a more 
The author has made numerous experiments which tend to satisfactory explanation of the various phenomena than the 
show that the attracteon 1s really hydrotropic, the filaments theory advanced by M Faye —‘‘ Changes of Plane of the Mis- 
being attragted by hygroscopic and repelled by non-hygroscopic sissippr River," by Prof T Russell The author analyses a 
substances, for example — repoit by Colonel C. R Suter, of the Mississippi River Com- 
Any modification oferon which lessens its capacity of rusting | bassion relating to the improvement of the rivex and methods 
at the same time diminishes its attraction on Phycomyces thus, of preventing overflow —‘ Thunderstorms in New England 
polished steel ecarcely attracts, and nickled steel does not do so during the Year 1887,” by R deC Ward The difficulty of 
at all predicting thunderstorms .s shown by the fact that in New 
China clay, which is very# hygroscopic, attracts energetically, England in 1887 the majctity of storms occurred in the south- 
while china exhibits no attraction Thes@experiments succeed | ,, tern quadrant of cyclones, while in the previous year the 
also in a saturated atmosphere, which shows that hydrotropism & majority occurred ın the southern or south-western quadrant 
not due, as generally supposed, to differences 1n the hygrometric Only 40 per cent of the summer thunderstorms of 1887 
state of the air occurred 1n the southern part of cyclomic storms, while in the 
** Notes on the Morphology of the spore-bearing members in previous year the number was 7o per cent —'* Weather Fore- 
the Vascular Cryptogams," by Prof F O Bower The casting at the Signal Office, June 30, 1891,” by Prof H A 
author explained by the help of a large series of diagrams | Hazen At this date the weather service was transferred to the 
his views already laid before the Royal Society, as to the homo- | A ercultura] Department, and the author has given the results 
logy of the fertile frond of Ophioglossum with the sporangium | o¢° hs experience by laymg down certain fundamental rules 
of Lycopedium In support of the probability that the former | which would be of service to a beginner in the work, as it has 
may have been derived from some such type as the latter, by a pro- | sometimes been suggested that 1t would be almost impossible for 
cess of partial sterilization of the sporogenous tissues, he adduced | 4 forecaster to impart his knowledge to another —'* The Effect 
facts regattng to Isoetes and Lepidodendron, both of which show | of Topography upon Thunderstorms,” by R S Tarr The 
a sterilization of parts of the potential sporogenous tissue ın the | author's observations have led him to believe that topography 
form of trabeculze ın the sporangium has 4 decided effect upon the path of thunderstorms when they 
Mr C T Druery sent im a communication, which was read | are begmning When, however, the storm has assumed more 
and remarked upon by Prof Bower It related to a new ex- | than local proportions, topography has 1n all probability very 
ample of apospory found in a young fern seedling, of which the | ittle effect upon its motion. 
second frond bore upon its margin a number of prothalloid 
giowths The ne of aposporous develofment at so . 
, early a stage in the develbpment of the sporophyte had not 
acu Auc dir agar SOCIETIES AND ACADEMIES 
= On the arrangement of buds in Lemna Minor,” by Miss Nina PARIS 
F Layard The object of a series of observations made on Academy of Sciences, Sept 26 —M  Duchartre in the 
budding duckweeds, was to ascertain whether any fixef rule 15 | chair —On the white zambow, by M Mascart A new mathe- 
followed, both in the arrangement and order of*production of | matical treatment of the subject shows that the diameter of 
the buds drops giving the most perfect achromatism is 29 17g With 
Prof F Schmutz read a paper on tubercles on the thallus of drops of 304 the rainbow will appear the whiter, the more the 
Cystoclontum purpurascens and other red seaweeds The | apparent diameter of the sun hides the excess of blue inter- 
tubercles are constantly inhabited by bacteria, and appear to | mediate between the achromatised pomts, as well as all the 
arise m consequence of infection by these organisms, supernumerary arcs, by the superposition of several systems of 
‘‘Calamostachys Binneyana, Schimp ,” by T Hick The object fringes,¢so that there is only left an exterior border shghtiy 
of the papêr 1s to revise and extend our knowledge of the struc- | tmged with red Tne same will apply to drops slightly different 
ture of this fossil fruit in the light of a number of preparations | in one sense or the cther, but the achromatism persists longer 1f 
which have not been previously desorbed Thecentral part ofthe | the diameter dimmishes The observation of clouds and fogs 
axis, formerly described by Carruthers and Williamson as vas- | has shown that the diameter of the drops variesefrom 6 to 100g, 
calar, the author finds to be cellular, thus removing the chief | the last beginning to fall as rain Thus the circumstances 
ground for Williamson's reference of the spike to the Lycopo- favourmg the production of white rambows are ofevery fre- 
diaceee Round the cellular pith there are*(usually) three | quent occurrence —Places of origin or Anergapce of the great 
primary vascular bundles, which are 1educed to the condition of | cholera epidemics, and particularly of the pandemic of 1846-49, 
those met with in Eguisdtum, and theyoung shoots of Calamztes, by M J D Tholozan From Dr Arnott’s communietions to 
ze to as many carinal canals with annular and spiral vessels | the Physico medical Society of Bombay, from the decumegts of 
adhering to the margin the Medical Committee of Bengal, and fiom the testimony of Á 
As to the affinities, the conclusion arrived at ıs that thè fruit | Ferrier, who wes travelling ın Afghanistan at the time, it 
1s that of some form of Cala’ites—as Carruthers maintained | evident that the cholera epidemic whigh invaded Europe and ee 
long ago-~and perhaps that of the type known as Arthropetys * | America in 1847, 1848, and 1849 originated in Bokhara, whence 
** Myeloxylon from the Mullstone Grit apd Coal-Measures,? by | it spread to Afghanistan and India, as well as wefward Bok- € 
Mr A C Seward Specimens of Myelgyylon (Brong ), | hara, Samarkand, Balkh, and Kunduz were attacked at the end 
[Stenzelia (Gopp ), Myelopteris (Ren f| were describedfrom a | of the summer of 1844, Herat and Kabul in October, Jellalabad 
limestone of Millstone Grit age ın North Lancashire, the& | at the beginning, and Peshawur at the end of Nogem 
minute structure being faidy well preserved, ang showing | In the fellowinf sunymer the epidemic proceeded stealily, 
collateral bundles, gum canals (?), gnd the hypoderma? tisSues eastwards into the ‘‘endemie area," reaching Jhelum and 
characteristic of the genus Asmuch more perfect example from Lahore m May, 1845, Mleerut,in August, and Delhi end Agra . 
the Binney collection was referred to, of coal-measuge agg, 1$ | ın October, at the same time passing down the Inds to 


which not only the »wlem but also the phloefh element€ had | Kurrachee, and westWards to Meshhed, whence it proceedéd in 
been mineralised ın an unusual state of perfection " 1846 to Asterabad, Teherfn, *Reght, andeBgku similar 

It was pointed out that ın the Binney specimen the position of | example ofean eastward progress «f chole£a oc@urred in 1865, e 
the Protoxylem on the Phloem side of éhe bundles was clearly | when the great epfdengc Of Macca, after havingmmenvafted 
shown both in transverse and longitudinal sections The &ffinitieg | Mesopotamia and Transcaucagya,sspread to "[eheran, and took 
of Myeloxylon with Cycads and Ferns were briefly eliscu&&d, and | the easterly routegby Khotassan The writer expresses his firm 
the conclusion arrived at that this extigct genus, although differ-,| conviction that the ‘pomts of gmergeifce Qf the choleraig 
ing in certain particulars both from Cycads and Ferns, should | ecB:flenacs must Be considered a$ their points of ofig™ The * 
be placed much nearer the former than the batter ° e idea that the differer& pandemic manifestations of cholera which 

. . - 1 
NO 1197, VOL. 46] * . P oe. - ce cae 1-8 
e. e e . 
s . è . 


556 





have depopulated Europe must have invariably come direct from 
India is no longer*tenable For Europe alone, two striking 
examples, in 1852 and 1869 respectively, have formally fle- 
molished the theories which regarded only things coming from 

the East as bearing any danger of contamination The epi- 
demic of 1852 came from within Poland and Germany — That of 
1806 73 repeated the same things in &kraime Nowadays, 
when these facts have taken their place in science, some minds 
seek to diminish their importance by pointing out that these epi- 
demics revived some previous epidemics which had their origin 
ın India But that which makes the spreading epidemic or the 
pandemic ıs the revival of the choleratc principle or germ with 
all its original @ttmbutes Even in India similar revivals per- 
petuate the annual endemic, and the epidemics which appear every 
three, four, or five years — This 1s the main fact which governs 
the entire history of choleia, and upon which micro-biological 
research must proceed What difference of morphology, of 
virulence, or of reproductive faculty 1s there between the germs 
of the epidemics which die out at their origin, and those of the 
epidemics which revive several times, and can invade the whole 
world without proceeding from India ?—A pplication of a con- 
ventional system of rectangular co ordinates to the triangulation 
of the coasts of Corsica, by M Hatt — Thetrigonometrical net- 
work drawn for the hydrographic mapping of the coasts of 
Corsica describes a closed curve The employment of the con- 
ventional system, which transforms into rectangular plane 
co-ordinates the polar co-ordinates reckoned on the sphere round 
an origin, offers numerous advantages The suppression of the 
sphericity permits the application of processes of calculation 
which have been dealt with in a preceding communication on 
rectangular co oidinates On this account it was interesting to 
test on a larger scale the methods which had only been utilised 
for the determination of secondary points The experiment has 
given satisfactory results, and exhibits the practical advantages of 
the new system of co-ordinates and the methods of calculation 

K being the length of the geodetic line joining a point to the 
origin, and Z the angle made by this line with a figed direction, 
the conventional co-ordinates are x = K sin Z and y = Kcos Z 

These assumptions permit the rapid and easy calculation of 
tables of corrections —On a new hydro carbon, suberene, by 
M W Markovnikoff —Action of piperidine and pyridine on 
the haloid salts of cadmium, by M Léopold Hugo 


SYDNEY 


RoyalSociety of New South Wales, Tune 1 —Geneial 
Meeting —Prof Warren, President, in the chair — Tbe follow- 
ing papers were read —Oceanic philology, by Sidney H Ray, 
a determination of the magnetic élements at the Physical 
Laboratory, University of Sydney, by S Coleridge Farr, on 
certam geometrical operations, by G Fleur, analyses of the 
well, spring, mineral, and Artestan waters*of New South Wales, 
and their probable value for irrigation and other purposes, by 
John C H Mmgzye, remarks on the large sunspots visible at 
the present ime, by H C Russell, F RS 

July 5 —Ghemieal and Geological Section —Prof Liversidge, 
F RS, in the chair —The following papers were read. —Micro- 
scopic stru¢ture of some mtrusive rocks 1n the neighbourhood of 
Sydneys by Rév J Milne Curran, notes on the occurrence of 


yo and its associated metals ın the Richmond River sands, 


Is@in lode material in the Broken Hull district, by John C H 

eMingaye e 
July 6 —General meeting Prof Warren, President, in the 

J M gmail 

July 15 —Medical Section —Dr Fnaschi in the chair — Paper 
readg—Rgcent work on the pathology of cancer, by Dr G E 
Rennit . . e ° 

August 3 —General Meeting —Prof Warren, President,@in 
the chair —9The following papers were rend *-Flymg machine 
work, afd the 4 I H,P esteam motor wegung 33 Ib, by L 
Hargrade — The,paper*described the gxperimental work cared 
out by the futhor durihg the past twelve months A compressed- 
wr-driven flyingfnachme (N 16) had ng less thfh twelve 
trials? on «um of gvhich at flewes«3 feet, the Speed being a httle 
over ten miles per haur On th Gast trial it was fitted with a 
bi-plane, which was fognd to be a very étabM form Some 
curjpus experiments with a seggent of a hollow cylinder wer 
r&conded “A Yescription was given of a steam engine and Wouler 
for a flyiftg-machine, the t®tal weysht of which 1s 33 Ib , n- 
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* cluding fuel and Water, the indicated hofe-power developed 
was 169 Nine detail drawings were shown, including those of ° 
an air-pump and small-piessure indicator On the venom of 
the Australian black snake (Pseidechas porphyriacus), byt Jy 

artin, Demonstrator of Physiology in the Ugiversity of Sydney, 

«nd J McGarvie Suth * 
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VIVISECTION AT THE CHURCH CONGRESS 


HE attitude of tae Church towards science at the 
present day shows a healthy spirit of tolerance 
It fully recognizes that research ın physical science is the 
very embodiment of the seeking after truth, and that 
the proper exercise of faith 1s consonant with an 
attitude of expectancy his year, however, has seen 
an attempt, led by Bishop Barry, to disturb this har- 
mony and to create an exception, namely, in the case | 
of scientific research 1n Biology, whether of normal 
structure as physiology, or of abnormal, as pathology 
At the Church Congress last week the following was 
referred fo. open discussion at the instigation of Bishop 
Barry, who, however, wished, it 1s stated, to have had | 
a much xiore sweeping theme presented — 


* Do the interests of mankind require experiments 
on living animals, and, if so, up to what point are they 
justified °” 


There was here presented to the Congress the twofold 
aspect of the question—utilitarian. and moral—the 
obvious desire of the Subjects Commuttee being that ! 
they should thus have laid before them on these two 
points the evidence of the usefulness of scientific experi- 
ments on living tissues, "and the evidence that such 
iesearch 1s consonat with morality, 

To all scientific men, even if not biologists, there is no 
need of evidence that experiments on living gissues are 
necessary to the progress of physiology and pathology 
As Mr. Horsley showed in his speech, this position is 4 
driort established, since the processes of life are chemical 
and physical in nature, and can only therefore be 
advanced ,by experimental observation whether in the 
laboratory or by the bedside It seems, by the way, to | 
have escaped the notice of all,the speakers that every 
new clinical fact 15 as much the outcome of “experi- 
mental" observation as any note made ine a laboratory 
We would lay stress on this since not only do some 
dignitaries in the Church but even a few medical men 
seem to think that clifucal discoweries are the result of 
inspiratidh, and not the outcome of trying this er that 
modification of factors and noting the subsequent 
effects However,if the Church Congress wanted facts 
they were supphéd in overtvhelming degree, and not 
only facts on the utilitarian side bue also nfany—same 
unexpected to judge by the excitement prSduced—on the 
moral condition of anti-vivisectionists and their beliefs. 
Putting aside for a morfent tle utilitarian side of the 
question, 1t 1s doubtful whether the moral responsibility, 
of anti-vivisectionists has ever been more freely ex- 
posed to view. “After Dr Wilks ha@ sevealed thè 
inconsistency of the agitators and their free usg of 
animals (without anasthetics) for their own ends, 
Mr Horsley probed the consciences of the bi8eops b 
pointing out that “it has always been a matteteof the 
utmost surprise to the medical profession, that educated 
men 1n postions of the gravest moral, responeibihty like 
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bi$hops should have in this matter desceitded to receive 
the information they require from sourceseof fotoriously 
tainted character, rather than by seeing for themselves in 
*our University laboratories what scientific experiments 
awe in reality ” 

It is certainly a verp fair question to ask of Bishops* 
Barry and Moorhouse—What right had they to lend their 
help to any cause, however righteous it may appear to 
them, unless they have made a Zoza-Jide effort to hear 
both sides? Has Bishop Barry visited the Physiological 
Laboratory at Oxford, or Bishop Moorhouse tllat and the 
Pathological Laboratory at Owens College? And if not, 
why not? Most especially ought such care to have been 
exercised in the case of anti-vivisectionism, since the 
leaders of that party have attacked not merely individuals, 
but the whole medical profession as ‘‘ murderers,” 
“torturers,” &c , and have accused them of the grossest 
cruelty and self-seeking The bishops referred to have, 
it 1s to be feared, forgotten that their office 1s a very 
reverend one, not to be lightly used to help any and every 
alleged reform, and above all not to be used as a 
means of unfounded denunciation of what Mr Horsley 
truly calls an honourable, earnest, and hard-working 
profession 

It 1s difficult to see on what possible ground Bishop 
Barry can defend his use of the expressions “arrogance,” 
* physiological msolence,” when he applies them, as he 
has done, to the simple statements of fact which have 
been formulated into. the following resolutions, the first 
passed at the International Medical Congress of 1881, and 
the second at the recent meeting of the British. Medical 
Association at Nottingham 


(1) * That this Congress records its conviction that ex- 
periments on living animals have proved of the utmost 
service to medicine in the past and are indispensable to 
its future progress That accordingly, while strongly 
deprecating the infliction of unnecessary pain, it 1s 
of opinjon, alike in the mterests of man and of animals, 
that 1t 1$ not desirable to re8trict competent persons ın the 
performance of such experiments " 

(2) “ That this general meeting of the British Medical 
Association records its opinion that the iesults of experi- 
ments on living animals have been of inesfimable service 
to man and to the lower animals, and that the continu- 
ance and extension of such mvestigetions 1s esential to 
the progress of knowledge, the relief of suffering, and the 
saving of hfe ” š . 


. e. 
We are glad to see that these unanımous resolutions 
were read to the Church Congress and appreciate / 
by the audience at their proper v@lue and not accord- »e 
ing to the estimate qf Bishop Barry Similarly, men of e 
science may not only ask whether Bishop Barr} was a 
moment Justified in speaking of physiological research as 
* cruelty! and *‘ demoralization ? while, ignorant of he 
realefacts, but they cexainly have the nght to demand 
that, should he fail*to ieepond to the challenge offered* 
him by Mr HorSey, and substarftiate his grourids for 
making these assertion, Ife should wgthdraw rom the 
agitationS(which bas, we suspect, only inpured his repu- A 
tation), and make a ffee andeample apology «æ» $ 
In the samegnanner al8@ we would eall upon Canon 
Jülberforce tg refteat from the ueworthy position into 
whicll he has been thrown by the force of feean® ungfhe 
. . Bb 
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trolled by reasqn, and not to make the wrong he hag 
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THE NEW VOLUME OF WEISMANN 


done to scqenge greater by continuing to persist 1n | Essays on Heredity By Dr A Weismann *Authormed' 


it regardless of the published demonstration of his 
erior 

One curious feature of the whole ‘popular view of the anti- 
wyisectionist campaign is the gengrai belief in the goo 
faith of Miss Cobbe To men of science her methods have 
been familiar ever since the commencement of the agita- 
tion, and more especially since they were clearly dis- 
played in the published trial of Adams v Colendge By 
the general public, however, she was regarded as a fanatic, 
but trustworthy After this latter-day exposure at Folke- 
stone to which she has been subjected we hope that such 
credulity has at last seen its ertd, for by the production 
of Miss Cobbe’s latest book, ‘‘ The Nine Circles,” and by 
comparing it with the originals of the scientific papers 
from which her statements were alleged by her to be 
taken, Mr Horsley had no difficulty in convincing the 
Congress that her statements of facts can no longer be 
relied upon 

It 1s an old story that a lie dies hard, but die ıt does at 
last, and the proceedings of the Church Congress have 
greatly accelerated the end 

Nothing can do this better than for scientificjinves- 
tigators to patiently instruct the public At the Church 
Congress this heavy task fell on Dr Raffer, who by 
way of answer to the vague "aetoric of the Bishops, 
pued fact upon actual fact until his audience showed 
how they welcomed the state nents of truth as a counter- 
poise to Episcopal excommunication bs 

The painful position of medical men who can be found 
willing to sanction such an agitation was well ex 
hibited by the action of Mr Lawson Tait, who having 
publicly charged Church Congress officials with excluding 
him from the meeting, was positively proved to have with- 
diawn himself, the withdrawal being contained in his 
letter read to the Congress by the chairman of the Sub- 
jects Committee, the Bishop of Dover 

Lastly, on the broad questiof of utility, no menfber of 
the Church would, we are sure, feel justified 1n contra- 
vening the view that the general yegard shared by all 
Englshmen, qnd expressed in the above-mentioned 
resolution of the International Medical Congress, for the 
proper, that 1s, humane, use of animals, is ample surety 
that whether ° for the sake of food or pursuit of 
Knowledge, the object 1s obtained at a minimum cost of 
pan e , 

The most extraordinary illogicality was displayed on 


Hs tiffs very point by Bighop Moorhouse, of Manchester, for 


while declaiming against the killing of an.mals to gain 


* knowledge, hè clamoured for liberty to destroy any num- 


ber w preserve the volume of his voice 
But if we were to speak of the ulogicahity of the 
gnfiavivisectionists theme would be wo end, seeing that 
as they do not or will not learn the tryth, they lwd'in 
a circle Of céntfadicyons Suffice ip to say, that we 
beliefe the open discussion of the subject at the Church 
Congres? will de fhore than anything to show the public 

e 

*thag the feeling exhibited Dy thesant-vimisectionists 1s one 
of unmitigate® hostility to serepce, and not one of genuine 
anxiety for the humgne treatment of gnenfis devoted to 


dhe servigeof man LI ©. gee 
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Translation. Vol IL Edited by E. B  Roulton, 
e FRS,and A E Shipley (Oxford Clarendon Press, 
1892 ) : 8 * a 


N this second volume of the new edition of Dr Wers- 
mann’s essays there are brought together four essays 
which did not appear in the first edition, they are in a 
convenient form, well translated, and well printed 
Nothing 1s more curious than thé public appreciation 
of Weismann’s essays, for in them 1s nq trim, nicely 
balanced, carefully elaborated statement of his brological 
theories The successive essals appear as they were 
ublished You ‘have the theories in their making, 
tretching from essay to essay, alive, contradictory, dis- 
jointed This historical method of publication 1s a thing 
to delight the student of biology, but, one had thought, a 
torture to the precisian and caviare to the general, yet 
the public continue to buy, discuss, and no doubt read his 
works 
In “ Retrogressive Development in Nature,” Dr Weis- 
mann describes cases of vestigial organs or rudimentary 
functions To explain the occurrence of these, thetians- 
mission and accumulation of degenerate characters pro- 
duced by disuse 1s unnecessary In every organ, as in 
every animal variations occur, in every generation 
unsuitable variations are weeded out, and so the organ or 
the animal remains adjusted to its environment, or be- 
comes more perfectly adapted tait But when a change , 
of habit or of environment cceurs, “as when an eyed 
animal takes to living in dark caves, gr when an animal 
that has been saving its life by swiftness comes jnto a 
region devoid of enemies, the less far-seeing or the less 
swift are not more quickly killed than thei better 
endowed neighbours So far as sight or swiftness are 
concerned, a condition of panmixia occurs, and the organs 
of sight and flight slowly degenerate 
The argument in “Thoughts on the Musical Sense in 
Animals and Men” is subtle, ingenious, and less familiar 
In insects and birds males,are the musicians, and sexual 
selection 1s a sufficient explanation , but it 1s not so in 
man However in the mammalia the organ of hearing 
1s remarkably developed In the auditory organ of a 
rabbit there are structural arrangements for nearly two 
thousand note sensations, while a*concert grand piano 
contains only eighty-seven different notes For tke needs 
of life, the thousand gradations of sound in the woods 
and the field, of the hunter and the hunted, the mam- 
malian organ “is adapted *Music itself 1s an invention, 
and,from the rude neelodies of primitive man to the art 
of Beethovene @nd Chopin, it has been progressively 
developed as the intellectual faculties have been 
developed, A . . 
The fhird essay, “ Remarks on certam Problems of the 
"Day, » is specially valuable, 'as in answer to certain 
cfiti m$ by,Peof Vines} many doubéful points are ex. 
plaiged Specially to be noted 1s the clear re-statement 
of Weismann’s contention that the nuclear substance 1s 
the solg*bearer of héreditavy tendenotes, and the new 
efideneafor 1$ contained in the reséarches of Boveri and 
Q Hertwig Equally enoteworthy 1s the admission, in 
e . z NATURE, October 24, 1889 . 
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reply to Plef Vines“titation of the parthenogenetic fungi, | this essay ıs full of intiicate and curious *speculation, 

that not only sexual forms may vary 1nto'new species specflation which will have to come before every * 


t 18 to the last essay, that og “ Amphimixis, or thes! student of biology, and which, whether much or little of 
essenfial Meaning of Conjugation and Sexual Reproduc- gt becomes incorporated in the body of accepted know- 
. tion,” that most attention will be directed Here there ledge, will at least elay a large part in guiding antl 
1s a full statement, with important additions and altera- | stimulating present research PCM 
tions of the centra? part of Dr Weismann’s theories 
However they may bulk in public imagining, questions 
of acquired characters, of retrogressive metamorphosis, ELEMENTARY CHEMISTRY 


ho- 
BH So iU MIS Ge TEOT DE sarei fOr DESI DaO The Standard Course of Elementary Chenwstry By E. 


* logical expression of the processes of variation Á 
F “Originally Weismann,explamed the two successive | J Cox, FCS Pp 344 (London Edward Arnold) 


divisions of the nucleus of an unfertilized egg which form HIS book consists* of five parts, which may be 
* the two polar bodies as, in the case of the first, ar obtained separately or bound up in one volume It 
extrusion of that nuclear plasm which. having served to | 1s based upon the syllabus prescribed by the Education 
guide the maturation of the egg, became useless when | Department for teaching chemistry as a class or specific 
the egg was mature , and in the case of the second, as a | subject, and professes to lead the beginner from the 
halving of the nuclear substance to make way for the | ‘‘ familar” to the “less known” by means of *1nvestiga- 
incoming sperm-plasm tion,” the teaching thus afforded being regarded as a 
In parthenogenetic ova, one division and only one was | branch of mental education as well as of useful know- 
predicted and found It was suggested that parallel | ledge The five parts deal respectively with the pro- 
processeg occur 1n spermatogenesis perties of the common gases, the atmosphere, water, 
Subsequent research by O Hertwig and others has | carbon and non-metallic elements, and with metallic 
brought to light these parallel processes, and Weismann, | bodies, combination, symbols and formule 
seeking for a sign, got rather more than he anticipated The general plan of the book and the manner in which 
For the processes in spermatogenesis show first a | the subject is approached, have a good deal 10 recom- 
doubling of the germ-plasma, and then two successive re- | mend them , the detailed treatment contains, however, 
ducing divisions, and ıt has been shown that @xactly this | much which could be improved, and unfortunately much 
*háppens in ova aiso Accordingly, Weismann rejects | which the leafner will have to forget as he progresses in 
his original explanation of the first polar body as an | the study of his science In the opening chapter, 
extrusion of ovo-genetic nucleoplasm, and the new | evidently for the sake of simplicity, the author uses the 
problém comes to be, what 1s the cause of that d8ubling | term heat ın place of temperature More confusion on 
of the nucleoplasm which in primitive sperm and germ | the subject of heat 1s made later on by the use of equa- 








cells precedes the two reducing divisions ? tions, such as 

Weismann supposes that the ancestral plasms or units “© Chalk \ Lime 
of heredity, to which he gives the name “ids,” are and > yield and 
arranged in “‘idants,” or nuclear rods The doubling Heat | | Carbone Acid. Gas” 


process fakes place normally by longitudinal division, which “appears to attributt to heat a material existence , 
and simply doubles the number gf idants without altering | and even more unsatisfactory are bald statements to the 
the arrangement of “ids” By this method the num, | effect that ‘no heat as produced in the formation of a 
ber of possible combinations 1s increased without | mixture Heat 1s produced in the formation of a chemical 
alteration of the ıds The process is a mechanical one | compound ” 
to increase the chances of combinations When the idants Considerable space is occupied mm the, comparison of 
of sperm and germe cells meet If the idants were | the affinities of the elements Because certanf metallic 
coloured,rods, to be arranged in pairs—say black, white, oxides, including iron-oxide, are reduced when Heated in 
red, and yellow for four sperm 1dants, and orange, green, | a stream of hydrogen, the affimties of the" metafs for 
blue, and crimson for thqse of the egg-cell—obviously oxygen are said to be weaker than that of hydrogen for y 
only four pairs arg possible .The black Would have tọ | oxygen In the case of iron and steam the author hash 
unite with one of the four others, But i$ before the | note that the inverse change—the oxidationof the metal 
‘rangement in pairs each rod were spl in two, there | by steam—readily o&curs, and that the former statement 
could be two combinations for black, and so on%or the | as to the affinities of iron and hydrogen for oxygéh, is 
others No doubt in many cages the number of idants apparently contradicted This contradiction might have 
1s far greater than four, and the mechanical arrarfyerfient indicated. the futility of attemptihg to Compare affinities 
for variations correspondifgly greater From tffe large*! in H general way aitd not with reference to thg specia 
number of possible combinations there came thé refu conditions under Which the experimen ts were performed 
few individuals of the next generation, and there is thus | The inverse chan t di 
a basis for the lawless and apparently capricious appear- when they‘ rue cue MIT oe esa sae 
en tæ temperature" is fafouraigie, Bat ın reality th 


ance of varieties, Next ein infportance comes Dr | acty 

1 e masses 

Weismann's belief, based on theoretical €gnsidgsation$, | direction of CE nomen pelene t 
and supported by experiments op Cypris, conducted for haccurate f. * bodie 

Seven years, that in parthenogenetic reproduction , APOMIEDIS are numerous, Fy @rogen 


heritable variations ma ‘ “ido form ^ / 

y occur Buf they are far less 7 ont-thjd 
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oxygen ? More objectionable still are occasional m- 
stances of bogus 1easoning, the most striking example 
being an erroneous proof of the conservation of mass 
On three different occasions the indestructibility of matter 
#!S stated to be a consequence of the law of definite p8- 
portions Almost equally bewilferme 1s an attempt to 
show that “a molecule occupies two volumes,” an attempt 
which even when correctly carried out might well be ex- 
cluded from a book which professes to discourage any- 
thing akim to cramming No advance is made in 
familiarizing the learner with accurate conceptions of 
atom and molecule, indeed the need foi the latter con- 
ception in chemical philosophyas quite overlooked 
Throughout the book the author's mode of expressing 
himself 1s frequently not the happiest To say that 
“ar allows all bodies that will to take fire in it,” or that 
“chlorine does not combine with an excess of hydrogen ” 
18s harmless enough perhaps On the other hand to talk 
of the “ properties of a mixture” being the “sum of the 
properties of its constituents," or of the gas being kept 
dissolved in a bottle of soda water “by the pressure of 
the cork,” or to say that “water has weight and exerts 
pressure " cannot but be puzzlmg to the intelligent reader 
To prepare a thoroughly good introduction, of the most 
elementary kind, to the study of chemistry, is a work of 
considerable difficulty, indeed it 1s one which few of our 
leading chemists seem desirous of undertaking Enough 
we think has been quoted from the book under notice to 
show that theauthor has by far underrated the difficulty 
of this task IWR 





LIFE AND DEATH 


Essar sur da Vie et la Mort 
(Paris Babé et Cie) 


ROF SABATIER’S “Essai sur la Vie et la Mort” 

forms the fourth volume 9f the “ Bibliothèque Évolu- 

ttoniste," a series of books published under the direction 

of M de Vangny, with the view of expounding in a 

strictly scientific manne: the different principles and the 

diverse applitations of the theory of Evolution The 

series most appropriately begins with a translation of 

Wallace’s * Darwmism," and it is gratifying to our na- 

«tional pride to find that the two other works which have 

as yet’ appeared in the series, Ball's “ Treatise om Use 

and Disuse,” and Geddes’ and Thomson’s “ Evolution of 

€ Sex,” as well as the two others announced as in the press, 
* are all by British afithors 

The present essay, which extends over 280 pp , is the 

outcome of a senes of lectures delivered at the University 
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dead matter ® According to his vigws “la matière brute 
est vivante aussi," but the manife$tations dre slow ant 
dull To the Professors mind hymg matter and dead 
matter are not absolutely distinct between the two states 
of matter ther is only a difference &f degreé andenot of 
kind “a vie donc est partout, dans la matière dite 
manimée comme dans la matiére vivante" The various 
features in which dead matter behaves hike living, are 
considered at great length, but, curiously enough, no 
mention is made of Butschli's remarkable experiments on 
artificial amoebze, recently described in fhe “ Quarterly 

Journal of Microscopical Science ” H 

This view bemg accepted, death m the ordinary sense 
of the word, natfrally cannot exist, and the phenomenon, 
which we usually call death becomes but another form of 
life— la vie intense " simply passes into the state of “la 
vie lente” Immortality, according to owu author, con- 
sists in the indefinite continuity of hfe (“Ja vie intense ”) 
without arrest or interruption Like Weismann, he 
maintains that the negation or the contrary of such 
immortality involves the presence of a deaf body or 
corpse Weismann holds that ciated infusoria aie 
immortal if kept under favouable conditions ethese con- 
ditions, of course, including frequent opportunities of 
conjugating Sabatier consideis that such infusorm are 
only potentially immortal, and that the act of conjuga- 
tion converts this potentiality into a real immortality. 
In his opmion the primitive protoplasm was immortal, 
and the habit of dying has been acquired by the higher 
organisms in response to twb stunfih, one internal and 
one outside themselves The intergal cause of death is 
associated with a tendency mnate in the hving being to 
improve itẹ position in the world, in response to which it 
has become more spetialized, and developed new organs 
and powers This specialization has borne with it the 
seeds of death The external cause is the surrounding 
world, which constantly stimulates and promotes the 
organism to new efforts, and in the struggle for the 
mastery death 1s brought about » 

Although we fail to see that Piof Sabatier has thiown 
any new light upon the problems he attempts to solve, 
and although, the explanations he advances seem to us 
madequate, his book 1s a useful one, inasmuch as he 
gives us a careful summary of the numerous views ad- 
vanced by valious wryeis in the last twenty-five years, 
on thesubject of life and death, and criticises with con- 
siderable ability the theoues of Weismann, Goette, 
Minot, &c In fact, his destructive powers seem greater 
than his conftructive e AES 
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15 a reprint from the second part o 
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A few additional remarks on the pre- 
yention of foot rot have been added, ae Saar 
Structigns given were fully sared out, pan nae 
soon tease to betroublesome The preven n e a 

Pae 1? sepftration from the rest of He s i spon ot all 
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n the imgortancé of detectingeit at an early 


insists upg 
pamphlet he explains 


“stage, and* in the first part of the 
how to do this with certainty 
d he*pamphlet ought fo be gead hy everyone interested 
1n agriculgre and to make it better known the Society 
has brinted as a leaflet a few notes upon jhe subject In 
America the pamphlet would be sent broadcast amongst 
those interested, and it is to be hoped that Government 
assistance may soof enable our own Agricultural Society 
to dissemfnate knowledge in a similar way wm 


How to Make Common Things By John A Bower 
(Society fér Promoting Christian Knowledge, 1892 ) 


IT would be a strange Woy who neve: wanted “to make 
something” ‘The present little book, has been prepared 
fo. boys who feel this desire very strongly, but do n 
quite know how to set about the fulfilment of their wish 
They will here find ample information on the best way 
of making a vast number of things, from a hat-rail to a 
galvanometer, from a pair of stilts to a needle-telegraph 
The author assumes throughout that those whom he 
addresses are not being taught by a personal instructor 
in handicrafts, and that they are not the possessors of 
an elaborate array of tools His directions are clear and 
practical, and cannot fail to be appreciated by boys who 
find gach to interest them in the exercise of ingenuity 
and manual skill 


The Students Manual of Deductwwe Logic, Theory 
and Practice By K R Bose. (Calcutta S K 
Lahari and Co, 1892 ) 


THIS book is intended for the use of students at the 
yarious Indian colleges, and will be rega:r€ed by most 
teachers of the subject as, upon the whole, a very good 
text-book The autho: has read many of the best 
European writer on logic, and presents clearly a sum- 
mary of their results He begins with a defipition of 
logic, gives some account of its “brancheg and parts,’ 
and then considers terms, propbsitions, and inferences 
What he himself describes as “the distinguishing 
feature” of the book is a collection of problems and 
exercises with solutions, or hints towards solution, in 
close correspondence with the subject-matter of the text 


A TexfBook of Agricultural Entomology By Eleanor 
A Ormerod Second Edition (London Simpkin, 
Marshall and Co 1892) ».* 


THE first edition of this book was published about eight 
years ago It consisted of lectures whith the author had 
delivered at the Institute of Agriculture of South 
Kensington There was not much demand for it until 
last year, when att@htion wass directed to it by the ai- 
rangements of the County Councils for the promotion of 
agricultural education The work was then so widely 
appreciated that a new edition. was soon called for, and 
there can be no doubt that in its new forg it will be more 
popular than eter, for Migs Ormerod has done eveay- 
thing in her power to make it mot only scientifically 
accurate but practically useful @Studemés will find it of 
great service in helping them to a knowledge*of insect 


hfe and of the best remedies for “ infestations ” e 
e 


elc lu ar onn s 
Euer TRUE 


e 
LETTERS TO THE EDITOR ` P " 


[Ze Editor does hot hold himself vesponsible*fo) opiRions ex- 
pressed by hrs correspondents — Neither can he unglertake 
to return, or to correspond with the writers of, rejected 
qnamatserzpts witended forethis or ‘any other partaf NATURE 
No notice ts takers of anonymous communications] e 


A Functional Hermaphrodite Ascidian 


As of late years a considerable number of structgral hes. 
maphrodites have been shown to be protggynous or prot- 
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eandrous, or to have some specia? modification for the purpose of 
preventing self-fertilization, it may be of interest to have on 
record a case of a completely functional hermaphi$dite 

I thad living lately in one of my dishes a large Aseda 
(probably 4 +ubzcunda of Hancock) which I observed one 
morning to be expelling eggs from the atual apertue Lhe 
eggs were emitted in batches of from about twelve to twenty at 
a time, and immediately after each set of eggs came a litde 
white milky jet which hung like a string in the water for a few 
Seconds and then spread out and disappeared On catching 
some of this string 1n a pipette and examining 1t with the micro- 
Scopeit was seen to be a mass of active spermatozoa ‘This 
alternating passage of ova and spermatozoa continued for fully 
an hour . 

The ova at first floated at the surface of the wate: for a short 
time and then slowly sank to the bottom On examining some 
of those on the bottom of the dish after a couple of hous they 
were found to have commenced development, being in various 
stages of segmentation so there can beno doubt that self- 
fertilization had taken place 

Very likely this occurs m some other species also, but another 
common Ascidian (Corelle parallelogiamma), of which I had 
had several large specimens living a tew weeks before, laid eggs 
in my dishes, and I could not detect any spermatozoa being pro- 
duced by these individuals They were functionally female 
although stiuctuially he: maphrodite 

W A HERDMAN 

University Colleg e, Liverpool, October 3 

e 





The Present Comets 
On the 27th ult about 154h GM T comet Brooks (c, 1892) 


had a tai! 10’ long, pointing at a position-angle of 280° 

At the latter part of last month Swift’s comet (e, 1892) was 
still a very conspicuous object in a 4}-ynch refractor, Obser- 
vations on several nights showed that it not only still had a very 
faint tal—at position-angle 260° on the 24th at 81h, when I 
observed it tofbe certa.nly r1’ long, and suspected it to 21'—but 
that also there was an elongation nearly in the opposite direction , 
while I believe the radius of the head was less towards x than 
towards s, but I have not been able to satisfy myself of this. 

Sunderland, October 5 W BACKEOUSE 





Women and Musical Instruments 


IN looking over a very large collection of musical instruments 
from the aborigines of America, I am surprised to find that there 
is not one pecular to women, and that those of the men are 
never played by the women It 1s true that the females beat 
time on various objects and? may now and then use the rattle 
This disappointing fact arrested my attention, and I am curious 
to know whether savage women, or any other women for that 
matter, have ever invefited a musical instrument, and whether 
in savagery they even play upon those invegted by the men 
The composition and singing of songs might also be inquired 
into, though our American savage women do jong rn certain 
chornses e Qs T Mason 

Washington, U S A, September 26 * 

*. 


Determination of g by Means of a Tuning Pork : 


Mr C V Boys informs me that for the converse process gf 
determining the pitch of a tuning-fork, the experiment f deus 
scribed recently 1s no new one, but has been used by him for the 
last ten years in the«nstiuction of students in South Kensingtore 
I observe, however, that he has not made the same use of the 
trace to elimirate the zero enor A M WonrHINÉrox 
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“THE TOIAL.EULIPSE OF THE SUN, 1893 


AS I have bgen asked by some astfonbmers to give a 
description of the general apbearance andsclimate 
of this part of Chile, in whigh a totae eclipse *of the sun 
occurs next yeag, I have drawn up fo publication. tye 
following account 9— ee . æ * 
The eclipse takes piacè on Aprile 18, 1893, at about 





815 AM, Chfle local time, and will be seen to the 
*zrdntest advantage in tims part of the, $rovinge of 
Atacama . . 2 dcs 
es e 
° L] 
. "c. te e 
. e . 


. 


At the sea coast the central line of total eclipse passes 
close to Chafiaral$o? SL This is not the better known 
Chañaral, north of Caldera, but a small place equidistant 
from Coquimbo and Carrizal Bajo The southern lufut 
of total eclipse ıs 29? so’ SL just north of Coquimbo, 
and the northern limit 28? io’, just south of Carrizal 
Bajo 

Phe band of total phase stretches Between these two 
hmits in a north-easterly direction, acios» the country, 
from the coast towards therismg sun Along the central 
line of this band the sun will be hidden by the moon for 
nearly three minutes The eclipse will be total every- 
where within tke limits given above, but the total phase 
will be shorter and shorter the nearer those limits are 
approached, and outside of them the eclipse will be 
partial 

On the accompanying map of the Carrizal and Cerro 
Blanco and Copiapo Railway systems I have marked the 
northern and southern limits, and the central line of 
totality 

It will be seen that the port of Carrizal Bajo, 28° 4’ 
S L , 1s just outside the total band, but the railway con- 
necting 1t with Yerba Buena intersects the central line of 
total eclipse 70 miles inland, and a branch to Merceditas, 
60 miles inland, at an altitude sufficiently high to be 
above the damp and hazy atmosphere of the coast At 
the points of intersection the clineate is simply perfect 
for astronomical observations, and ıs also, during the 
month of April, delightful to live in 

The accompanying form was filled up, in compliance 


- Cloud Observations at ** Mina Bronces,” Chale, 1892 





























Local time 
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Aprl rœ 2; 2] 2 Clouds were light, allowing a slight 
| shadow to be cast Bright sun at 
! |. intervals 
» II, 2| O't o Clouds were on the horizon, so that 
| ` ı the sun rose above them at 8 
' — o'clock, 
» I2| O| O} o! Perfectly clear shy 
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with a request from Amherst.College Observatory, to 
"show the cloud fosditions in the inland regiopeduring 
the month of Apry this year as an fndication of what 
might be expected during the same month next year , 

di had two series of obgerv&tions made, one at Minas 
Bronces by Mr Martin, chemist to the works (the results 
Bf which are hereto appended), the other at Cerro Blanco 
by Señor Miranda, at his mime Both reports are in 
every respect alike The roth and 27tþ were cloudy, all 
the other days absolutely clear As the two stations are 
some twenty-five miles apart, these reports show that 
there is no local weather, and that it 1s only when a 
general atmospheric disturbance, originating in the Cor- 
dillera de los Andes, occurs that the weatheres affected 
at these high stations 

It will be seen that there was offly one day—the 27th 
—out of twenty-one days of observation on which the sun 
wa not visible at eight o'clock ın the moining, for on the 
other cloudy day—the roth—the sun was bright at 
intervals 


Observatory Stations. 


I have marked on the map, along the central line of 
totality, several stations that I think suitable for observa- 
tories , the positions are only approximately correet, for 
I have no means of determining them accurately, but the 
errors, 1f any, cannot be great, 

Undeinoted are heights above sea level of some Blaces 
shown on the map.— 


Yerba Buena railway termu.us 3867 feet 
Cerro Blanco, north hill 10,000 ,, 
3 south, Peineta . 8000 ,, 
Carrizo, 1n the valley, a small faim g0ce ,, 
Merceditas @ailway station 2900 ,, 
Cerro del Jote . e 6000 ,, 
Cerro del Cobre * 8o00 ,, 
Lay observatory . 4000 ,, 


Cerro dg Peineta is part of Cerro Blanco, this Cerro 
Blancois not part of the Andes, but a detached hill with 
low ground all round, and a clear view to the north- 
east Itis easily ascended by pack-mules 

Carrizo 1s not a hill, but a small farm or large garden, 
irrigated by a mountain stieam. The advantages of this 
station are nearness to the railway, a good road, and 
plenty of small hills of easy ascent to select from, 

Cerro det Cobre 1s a good hill, but probably too far 
south However, there are ehills all the way from Merce- 
ditas that might be selected (See Mr Martin's letter) 

Serra del Jote, near Merceditas, ıs accessible to pack- 
mules half-way up, higher than which it would not be 
necessary to go Moreover, it 1s said that the rest of the 
ascent 1s difficult The three hills, Cerro de Peineta, 
Cerro del Cobre, and Cerro gel Jote, c&n all be seen from 


e| one anotheg . 


Lay Observatory On April 15 I went to Merceditas 
and stayéd overnight, as I wished to find near the rail- 
way station a hiljon which the sun shone at an early 
hour on the morning of the 16tH, through Some opening 
among he surr8unding Bills, and which would be suitable 
for ordinary lay @beerverg who had no expensive appa- 
ratus, but Who wished to see the echpse well through a 
smol&d or coloured glass To the south of the railway 
station fquifd a range of hfils eminently suited to the 
puuxpose, af a height of 400b feet above the sea the sun 
shone oyer a dent in the Jote at 6 40 am, The hill is 
much highet thane4ooo feet, but I did mot go higher 
This is.an excellent, well-sheltered spot, and would do 
well as a station for professional astronomers I went up 
on horseback in forty mimutes, hut the ascent, from the 
railwgy stafion, could be easily made op foot in an hour 
As I could*fot fid any local name for this hill, I called it 
the Lay Observatgry * 

* Chamak —At two o'clock in the afternoon of April 15. 
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= the end of August, and some snow lies on the mountain | 





“@e thing gets dried up ;*Huasco raisins grow hard and rattle 
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the temperature at Merceditas was 78° F. ; this was the 
hottest times of the day, and it was a warmer day than 
usual, and at.8 p.m. the temperature was 62° F. Next 
morning, the 16th, I got up at two o'clock to see the 
comet then visible, and found the temperature was 58° ; 
at 5 a.m. it. was 56°. e 
e Everywhere on the coast of Chile north of Coquimbo, 
the sun, in the morning, is almost always obscured by a | 
thick haze which makes the sky of a dull lead colour. 
This haze is sometimes driven away by the sun during | 
. the forenoon, but justas often it remains all day, especially 
during the months of March, April, and May. 
This hazy morning atmosphere extends inland for a | 
distance of about.40 miles and up to an elevation above 
the sea of -about 2500 feet; beyond this distance and 
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interest to visitois, a few weeks migẹt be profigably spent. 
among the copper mines, and if any ene wishefl to become” 
a mine owner, plenty of mines are to be had for the ask- 
ing. Alllthe mines belongto thé State. You have oply 


"to take up a mine, pay*a nominal licqnce to the Govern- 


ment annually and the mine is yours as long af you 

pay the licence. 

and no export duties. The next thing to-do.is to make 
done. o o . 

There is no sport in April, but after snow falls on the* 

Cordillera, huanacos and immense flights of turtle-doves 

come down to feed on the lower slopes. © Life, however, 


| is never wanting. The region from Cerro Blanco south- 


There are no royalties,no surface rents, ' 





ward as far as. Coquimbo is the home of the fur chin- , 


chilla. Itfeeds on the nut ofethe carbon tree, Cordia 


height the sky is.almost always clear and the air dry. | decandra(Hook.esArn.),and on the pea of the algarrobillo, 


Standing, in the early morning, on a mountain of 3000 to @Balsamocarpon brevifolium (Clos). This bush, which " 


4000 feet, or higher, you look down on a great white sea | produces the tannin pod of commerce, thrives best far 


of mist covered with whiter ridges like motionless waves, | 
and studded here and there with islands, which are the | 
mountain tops piercing through. This haze is usually | 
gone by nine o'clock, except within about five miles of | 
the sea. i | 

Accommodation on the. Hills:—Tents can be quickly 
and cheaply made with “esteros de totora,” that is mats 
made of reeds. All the more temporary houses of miners 
and prospectors and of railway track repairers are made 
of these mats, which are seven feet square, and may be 
rolled-up and carried from place to place. They form an | 
article of commerce, and cost eighteen-pence each, or 
from eighty to ninety cents. of Chile paper currency. 
During. all the month of ApriLand part of May it is quite 
safe to trust to this kind of tent, but not later than the 
middle of May, for rain or snow ‘sometimes falls in the 
end of that month. ; Lg : 

There are no venomous reptiles in Chile, nor are there 
mosquitoes on these hills, and fleas cannot live at an 
altitude of 4000 feet—no slight advantage. 

Rain.—On the Chilian side of the Andes, in the pro- 
vince of Atacama, rain generally falls twice in the year: 
the first rain is expected in June, the next in July, each 
rain usually lasting two days, and always accompanied 
with wind fromthe north... As soon as the wind changes 
to its prevailing quarter, the. south, there is beautifully 
clear but cold weather... From,two to three inchesgf rain 
fall in the year, but sometimes less than one inch. On | 


Cerro Blanco it usually freezes every night from July till | 





till Septembeg . On the hillsides there are plenty of 
bushes and small trees for firewood, and excellent water | 
is found jn all the higher valleys. | 

I have hearg one*objection to this district for observing | 
the eclipse, which is, that asthe eclipse takes place in the | 
morning, and the sun is not high in the sky, it would be 
bettar to g@ farther east. This objection has no weight, 
on account of the extreme dryness of the atmosphere. | 
* A4 the mines on Cerro Blanco and the otfer hills every- | 


e on one's plage like nuts ; agricultural produce, such as 
" wheat, beans, and barley, brought fróm Southern Chile as 
foo@for man and beast. at the mines, loses two per cent. 
of its weight every month for several months, office ink 
bdfues*have toebe kept tightly corked *or theink very 
$oon.dries up, chairs and table&s fall to pieces, vogeer 
*peels off, and à Piano soon Joses fts tene. The sky is 
dark Blue, and the sua rises white andedazzling without a 
trac@of any ether tolour. Tpeghills, the rocks, and the 
bushes fast dar? shadows, and even every pebble the 
e@sizg of a hazel nu? castsfits shadow, sp that in the early 
morninfftthe @ravefly gr8ifd seems half wetted with a 
shower; one side of every pfSble is in hright light, the 
opposite*in deep shadow. .* 
e *Althowgh thé eclipse wuld be the ofje« of gatte] 
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e. t . XA : 
John King, Esq., Carrizal Bajo. 


inland, on sunny, almost rainless slopes, but it must have 


| one shower in June or July, otherwise it bears’ no fruit. 


If there be no rain for three or four years--as sometimes 
happens-—the bushes do not die—they just wait. The 
same thing happens with all the other bushes ; sometimes, 


| for several successive years, they are without leaves, and 


though the soil seems as dry as dust, whenever rain comes 
they show themselves full of life. 

British astronomers—professional and amateftr-eought 
not to lose the- opportunity of observing. under such 
favourable circumstances this great eclipse. l doubt if 
better conditions were ever offered before. The distance 
"to come is long, but the expense is not very great, and. 


-canbe exactly counted beforehand, An expedition night 





leave Livegpool in February, by Straits of Magellan 


steamer, and. be home again qn June. Or, after the | 
i eclipse, go by steamer to San. € rancifto or Vancouver, 


and thence by rail to the World's Fair at Chicago, and 
instead of encountering hardship and langer in some un- 


| healthy climate, havea pleasanttripallthe way. — * 


Though h 


rses and mules can be got here, every one 


‘should bring a saddle and bridle. 


In conclusion I would impress on the members of every 
expedition that may come out, the importance of select- 
ing, as observing stations, places at a distance of at least 
6o or 7o miles from the sea. On the other hand, the 


ladvantages of going farther inland are doubtful, and 
| as the railways go no farther, travelling would be more 


difficult. *. 
. Joun Kine, 
‘British Vice-Consul, Carrizal Bajo, and Engineer 
of the Carrizal and Cerro Blanco Railway. 
Carrizal Bajo, Province of Atacama, Chile, 
May 1992. e 
. MEE: cuentas . 


' * (Copy or Mr. MagriN's LETTER.) 


. Mina Bronces, Jarglla, May 2, 1892. 

DEAR SiRg—I have now the pleasure of enclosing the form 
whith you sent togbe fied up. As I did not receive your letter 
could Sot of course fill in the. first nine 
days, but as you will see by. the observations that as the last 
twenty days have been almost ipvariably clear, I think the 
astr®nomers could safely decide to come here.as far as clearness 


eof sky ieconcerned. 


* E 
oe Observatory could very easily be placed on one of the 
spurseof the Gero del Cobre, to the south of the latter. It is 
easily accessible to mules with 250 pounds and affords an unin- 
terrupted view of the sunrise. : ; 

Hoping that the filling up of the form will be found to fulfil 
all requirements. I remain, dear sir, © 
* œ — 5 Yours sifcerely, 

* (Signed) WILLIAM M. MARTIN, 










. IN CINTRALSSUMATRA AND ENGANO. 
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accurate and highgy interesting exploration of Nias 
. (NATURE, vol. xli. p. 587), I made the remark that our 

young traveller had shown that he was made of the stuff 

of the very best of gcientific explorers. It is therefore 


TTLE more than,two years ago, writing in this 
journal on the results eof 


with no small pleasure and pardonable satisfaction that I 


"now have the good fortune to show further proofs that I 
was not mistaken in thus judging him. 


Those who have once tasted the sweets of true ex- | 


ploration in I&tle-known lands, and who are animated by 
. the smallest spark of /uoce sacro, have felt and know well 
that thirst for further travels which goads the late traveller 
, to new wanderings. It was thus witl» my friend Modi- 


Ras through the press, when he began to long to be 
away again. He first thought of taking off the edge of 
his sag mad desire with a visit and collecting tour to 
the less-known parts of our new “ Eritrea," but an acci- 
dent, which might have had serious consequences, kept 
him back on the eve of departure. On regaining his 
health, far from being dis- 
couraged, he matured a 
wider and bolder plan—that 
of reter:fing to the vast and 
lovely lands of the Malayans, 
and penetrating to the heart 
of Sumatra through the 
country of the Toba Battaks. 
Dr. Modigliani left Flo- 
rence in August 1890. Early 

e ig October he was at Siboga, 
then at Padang Sidempfan, 
it Sumatra, where he inter- 
viewed Mr. van Hásselt, well 
known in connection with 
the big Midden Sumatra 
exploration ; however, as the 
Sequel proved, not much in- 
formation and aid were got 
from Mr. van Hasselt and 
his Government; besides, 
war was going on in the 
Toba region, but this did not 
deter Modigliani from his 
object. He had secured the 
services of Abdul Kerim, the 
Persian collector andtaxider- 
mist, who had been with 
Marquis G. Doria from 1862 
to 1874, first in Persia, then 
in Borfeo and Tunis, and 
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DR. MODIGLIANI'S RECENT EXPLORATIONS | Silindung, but on the highlands the forests have dis-. 


pr. Elio Modigliani's, 





, and he had hardly finished seeing his book orf 


Fic. 1.—50/n (boat) on Lake Toba. 


finally at the Museo Civico at Genoa, which, gunder | 


Doria’s energetic and enlightened direction, has, during 
the last twenty-fjve years, heen one of the most active 
and fertile centres of zoological research jn the world. 
This was fortunate, for the Javanese funters and colleétors 
engaged at Buitenzorg were not v@ry efficfent. e 
Although he included in his baggage only things that 
were strictly necessary, he hgd to engage gt Siboga 
forty-one carriers, mostly Toha Battaks, to cénvéy it 
to the lake. That rowte, hardly practicable twenty 
years ago, is now safe, and the only trouble enet®wish 
was from Dutcl? convicts engaged im fepairiffr the 
road. It was on this road, at Ayer Kotti, thate the 
American missionaries, Messrs. Munson and Lyman, 
not many yearsQago, were killéd and eatem,by the 
Battaks of the neighbouring village, Huta Sak T&e 
country rises continually from the coast until the high- 


lands of the Toba plateau are reached ;*it is undulatefl | eme pf the 
with mountains and broad valleyse such *as that of po 
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appeared, and the watered depressions with dense vege- 
tation and the clumps of bamboos surrounding the villages 
are dotted about. At Tarutung, the principal village of 
Silindung, Modigliani obtained important information on 
{he independent Battaks from Mr. Welsink, the Dutch. 
Assistant-Resident, who had long resided in the Battay 
country, and been some time Controleur at boti on 
Lake Toba, now occupied by the Dutch. e Singa 
Manga Rajah, head chief and religious primate of the 
Battaks, who had already given so much trouble to the - 
Dutch, was again coming to the front, and this time in 
connection with the irrepressible Atchinese from the 
north—an alliance of hereditary foes, for the Battaks have 
always repulsed the Mohammedan Malays against the 
invading whites, é 

By the middle of October 189o, Modigliani was at 
Balige on the shore of Lake Toba, and on the e of the 
wild and unexplored Battak country, the land of his 
dreams. He describes the lake as grand and imposing, 
but more like a northern lake, such as Loch Lomond, 
because of its bleak bare mountains and early mists, than 
what might have been expected in the heart of a tropical 
island. Lake Toba is about forty-four geographical miles 





. . 
in length ; a large mountainous peninsula divides itintwo o 
— Tao Silalahe on the north, and Tao Balige on the south, 
At Balige Modigliani had the use ef a good house, offce se 
occupied by Mr. Welsink. He paid an early visit to the 
Controleur, Mr. vaw Dijk, at Laguboti, wh® placed at hise 
disposal the Government boat with its crew, but requested 
to be informed of any excursion on the lake beforehand, 
as som@of thedacustrine villages were hostile. MedigWiani 
started for a first éxplgration off Lake Toba on Octobar 
27^ An old chjeftain, Ompu Rajah Doli, vent with 
him, partly as guide, partfy as protectot Me was on his 
solu the long swiftcanoe, excavated fréfm a single tree, with 
which the piratical enffrifrises on the Igkt are so deftly 
perform@d ; this, not one of He lamest,evas 18 me 
long and 1 metrd'in width ;eite was enanngd byeigiteen 
paddlers and one stegrstgan* The plage of honour is at 
the prow, whi$hes singularly ornamented. At Ade Ade, 
rther villages, he secured the good will of fhe- 
werful chief, Qmpu um Hutsa, and with im visite 

. 
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the site of Lumban Rajah, the former residence of the 
Singa Manga Rajah, destroyed by the Dutch. The chiefs 
and head men of several neighbouring villages had assem- 
bled, and many were the questions they put to Modigliani. 
Amongst others, they asked him who was his Rajah. 
“The Rajah Roma," said he. This caused a great dis-e 
Cussion, after which one of the cheefs said : “ How is it 
that we, having sent to Rajah Rom (not Roma) presents 
horses and buffaloes, have never received a return or 
an answer?” Modigliani was at first rather embarrassed 
at so direct a question, but replied that the presents had 
not been recgived, having perhaps been intercepted. This 
appeared to convince them, and a Rajah Uti was men- 
tioned as apparently the guilty party. I have mentioned 
this episode because it turned out to be a most fortunate 
. 





Fic. 2.—The guru Samulain, 


eo > 

ee . 

eone for our traveller, who got to be known as the envoy 
of Rajalf Rom, and even as that mystic personage him- 
self. ® It appears that by that name a venerated authority 
is known to the Battaks, and Modigliani thinks it may 
be fte le$s a personage than the Hingu god Rafna. As 
the sequel will show, under the pa®ronage of Rajah Rem, 
Modigliani was able to penetrate into the heart of the 
indepgident Battak country, where, in gll probability, no 
other European woifld have beew able to go; and many 
were the things ke*had to È pese in Rajah Rongs name, 
@nd many the presehts arf great jhe eid he got as his 
envoy. e gseatesf depti? und by Modigliani in Lake 
Toba was 450 mefres ; the tenffferature of ghe water was 
24 to 23°C, at the Surface, and 23° fo*22" C. near, the 
kotom. aly ffur species 8f fish, two of*méllu.asearti® 
two of cgustaceans, appeer to live in the®lake. 


. oe 
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‘erature ranged from *28? to 








Pcal diggovery, and qur friend may well be proud of it. 
| succeeded in taking a magnificent photographic view of 





As a locality petter suite for zoological collections, 
Modigliani went in November to life in the éfrest of Si. 
Rambe, where, ft an elevation of about 1370 metres, he 
built himself a log hut. Pere the maximum day tem- 
30° C., the minimum nifht 
temperature fram 12° to 13° C. * L 

It was from his hermitage in Si Rambethat Modigliani, - 
eluding the official impedimenta, started on his adven- 
turous and bold journey across Sufmatra, right through 
the country of the independent and hostile Battaks. Now. 
his supposed connection with the legendary Rajah Rom 
did him a right good turn ; for the yet more or less inde- 
pendent chiefs sought him out, hoping thaj through his 
influence Rajah Rom might be induced to redress their 
wrongs. Amongst these was a quu, one of their priests, 
wise men, and ///eg//, named Samalain, a staunch friend 
əf the Singa Manga Rajah, who not only visited Modi- 
gliani but undertook to guide and protect him in his 
exploration of the (by Europeans) untrodden Battak 
territory. In one of his letters to Marquis Doria, Modi- 
gliani gives a vivid description of the savage energy of 
guru Samalain, of his devotion to the Singa Manga Rajah, 
and of his love of independence. The guru sent seven 
of his devoted followers to act as carriers, and taking one 
of his Javanese hunters and his interpreter, Si-gu-tala, a 
Battak, Modigliani left his encampment in the forest of 
Si Rambe at midnight on December 19, 1890., The 
utmost caution was necessary to cross the frontier line 
without being discovered by the colonial authorities. 
After a forced march of ten hours, the guru having joined 
him on the way, Modigliani reached the village of Lumban 
Bulu, well within the territory of the independent Battaks. 
The village chiefs, with armed retainers, and those of 
some arp a Tarnai villages, all fu]ly armed and equipped, 
with spears, flint-lock muskets. plated with silver antl * 
ornamented with ribbons, and their peculiar swords with 
heavy ivory handles, accompanied an@ surrounded him. 
His reception was far from friendly. They would not believe 
that he was got a Dutch emissary, and spoke of sending 
him back ; even the enefgetic protestations of the suru 
Samalain were received with signs of doubt. At this 
juncture our traveller had a happy thought, and drawing 
from a pocket the flag of Italy, he suddenly displayed it, 
exclaiming : “ This is the flag my Rajah gave me; see, it 
is different from that of the Dutch ; but when it igunfurled 
Debata (God) is present—you must rise and uncover your 
heads.” The difference evas at once noted, and Puttua, 
the chief who had shown Himself most hostile, turned to 
Modigliani and said,“ Zabi, rajahnami” (Hail, my chief”). 
The others joinet, and then two fowls and a pipe were 
brought to our graveller, and orders given to prepare the 
sirih of welcome and friendship. Thisis done with special 
ingredients, the absence Qf any of Which would do away 


| with the gincerity of the offering. 


. 

Modigliani was thus allowed to enter the independent 
Dattal country. The next day he resumed his journey 
towards the est coast. He had to pay for passing a 
btidge. The Battaks know ell the vale of money, and 
use she Spanfsh dollae divided into 480 doits of copper, 
bearing the date 1804 the British arms, and the in- 
scriptio “Island of Sumatra” (or the same inscription 
in*Arabic), or else simply a fowl. A 

Amongst the many intresting things he saw, heard, 
and learat, special mentión mugt be made of the magni- 
ficeng waterfall formed by the emissary of Lake Toba. 
Modigliani hgd ome difficulty in visiting it, for it is the 
repujed abode of powerful spirits, or somdaon, It is, 
he says, grand beyond description ; all the rivers of 
the regiog join the emissary qf the lake in the fall, the 
native nme of which is Martua Sgpuran Si-arimo: the 
result iffhe River Assahan, which flows into the Eastern 
Sea near Tangien Balei.* This isan important geographi- 
He 
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the principal cascade. Two Battak villages, Tanga and 
Suanan, are on each side of the fall. Mogligliani managed e 
to visit*both, thd$gh hostile to each other, as he learnt, 
on account of cannibal feats recentlf committed reci- 
procally ; thus cannilfalism,is not yet extinct amongst the 
Battaks. In this trip Modigliagi went as far as Band&r 
Pudo, nfar the éhst coast ; but not wishing to get intoe 
difficulties with the Controleur at Tangiong Balei, he 
turned back towards Toba, taking this time a new route 
up the valley of the Qualu or Kuwalu River. 

The return journey was adventurous, and more than 
once Modigliani and his small party were in imminent 
danger. A war expedition of the 
Dutch had recently been this way, 
and the depredations and looting of 
the so-called friendly chjefs and their 
followers had left behind visible, 
traces, and a burning sense of hate 
and vengeance against the sordado 
of the Cumponi (Dutch), although 
nothing can be said against the con- 
duct of the Dutch colonial troops. 
It required all the energetic per- 
suasions of guru Samalain and all 
the ca]m courage of Modigliani to 
avoid hostilities. At the village of 
Si Buttua, well fortified and in a 
comrpagding position, as most are, 
admittance was gained with diffi- 
culty; and matters went worse at 
the village of Lumban Ballic, where, 
however, finally Modigliani, as Rajah 
Rom, was treated with high honours 
and a dance. His last station was 
at Hite Tano, the native village of 
his man Si-gu&ala. ,Here, after 
şome delay and hesitation, he was 
treated with frieadliness; and to- 
celebrate the return of Si-gu-tala a 
buffalo was killed, a very grand feast 
in the Battak country. A food 
tramp of fourteen hours took Modi- 
gliani from Hite Tano back to his 
log hut in the forest of Si Rambe 
He had been away a little more than 
a month 

Of course, this adventurous trip of 
Modigliani amongst the indeperyler.t 
Battaks got known; the Dutth au- 
thorities informed him that he would 
be expelled if he attempted again to 
cross into the Battak country, and 
he found that all his movements 
were watched and reported by the 
native police (sas). He therefore 
decided to return to Siboga, where 
he was on March 14, 1891. He re- 
mained there collecting and taking 
notes until the fist days of April, 
when he proceeded to Bencoolen. e 

The Geographical Society of Bate- 
via had invited him to explore the 
island of Engano, and a Government 
‘steamer was to convey Him thêre. 
cepted with delight ; but, gfter Waiting some time in vaire 
at Bencoolen for the promised steamer, he decided t 
start on his own aaecount, and did so, eng@ing the grahu 
of a Chinaman. . 

Engano, the furthermost ofthe interesting islands which 
guard the western coast of Sumatra, has up to the present 
date been all buf a erra incognita, Crawfurd, in hes 
admirable “ Dictionary of the Indian Archifelago,” gives 
scant and partly erroneous inform@tion on Isngano ; whilse 
Vivien de St. Martin, generally so accurate, im hisegreat 
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Modigliarfi wade ac- | 


“Geographical Dictionary,” now being issued, says very 


little, and tells us that the nativesare Megritos! And yet 
Rosenberg visited and explored the island flot many years 
ago. Modigliani, during his stay of over two months, 
made a thorough exploration of Engano, and of the 
ways and customs of its natives; and it is indeed fortunate 
that he went there and gathered such rich ethnological 
and anthropologica@ materials, for the natives of Engano 
are rapidly dying out, like those of other savage islands. 
Ten years ago they were about 8000; now, by the last 
reckoning of the Dutch Agent, they are reduced to 840! 

The natives of this island certainly belong to the great 


Fic. 3.—Battak chief and his wife. 
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Malayan family. qoe over the photographic pot- 
trafts taken by Dr. Modigliani, I was forcibly regiinded of 
the Nicobarese ;, and Modigliani agreéd With me on ex- 
amining the fine* series of photoge&phs of nati@es of 
the Nicobar Islands fh fny,collectien, Which I owe 
to the Indness of my friend» Mr. z. H* Man, Depute 
Commissioner ofthe ein@aman and Nicolgr Ismndsfand 
well known for his expaugtivt anthropological researches 
in those two iftergsting groups. e E 

e eMedigliapi xemained in Pw gano fron» Aprilg5 to {els 
13,1891. His hgalth, which hag hitherto resistgd many 
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* 
4magic staffs, called generically éungal pagñaluan, but 


*or Jess conveationalized, but beautifully carved in a hard 


be Battaks, 9fodigliani 





lential miasmatic tmanations of the mangrove swamps 
of Engano, ahd she came away just in time ro save 
his life. . At the end of July he embarked at Batawa, 
and by the end of August we had the pleasure of wel- 
coming him back to Florence. 

A has already given brief accounts of his exploration 
of the Toba country in letters and@in two lectures re- 
cently delivered at Rome and Florence. He is now busy 
wor out his ethnological materials ; those pertaining to 
zoology have already been partly examined by specialists. 
The principal novelties in zoology are, as was to be ex- 
pected, from ngano. Amongst those already published 
I recall the following :—Birds: Graucalus enganensts, 
Pericrocotus modiglianii, Zosterops incerta, Geocichla leu- 
colema, Calornis enganensis, Gracula enganensis, Carpo- 
phaga enothorax, and Macropfgia cinnamomea, are 
new species from  Engano, recently described by 
Count Salvadori; besides, Modigliani has established 
the hitherto unknown habitat of a lovely Parroquet 
(Páleornis modesta) Reptiles: Draco modiglianti, 
Lycosoma relicium, and Coluber enganensis are new 
species recently described by Dr. Vinciguerra, also from 
Engano. 

On the anthropological and ethnological materials col- 
lected by Dr. Modigliani on this voyage, which are many 
and of great interest, I intend writing a special report, 
which will be published elsewhere. I will therefore, in 
concluding this communication, merely draw attention to 
their scientific value, mentioning the more important 
series. 

Amongst the Toba Battaks, Modigliani was not suc- 
cessful in obtaining human skulls, but, with the help of guru 
Samalain, he was able to take with rare ability and perfec- 
tion a magnificent series of plaster masks of the face 
from life, both of men and women. He has mide, besides, 
a splendid collection of photographs illustrating the people 
a their habits, A most extensive and perfect series of 
actual specimens and carefully constructed models made 
on the spot illustrate completely the houses, sofos, and 
boats, with their ornaments ; the agricultural implements, 
house furniture, dress and personal ornaments ; food and 
stimulants, with the utensils pertaining thereto; work- 
tools, and weapons offensive and defensive ; religion and 
superstitions, witchcraft and literature. The carvings on 
the houses, and the patterns of éhe textile fabrics ef the 
Toba Battaks, are indeed remarkable as specimens of 
the finest style of ornamentation. Amongst the numer- 
ous series illustrating the crude religion and manifold 
superstitions of this singular people, I may mention the 
carved wooden figures, with movable arms and a square 
hole in thre chest, in which is the sacred relic ( pangulu- 
balang) owtalisman Containing part of the remains of a | 
sacrificed child ; these figures, of which Modigliani has 
collected’ quite a number, are as rudely made as the 
karwairs al Roctbowtet New Guinea. Of the remarkable 





Wifich appear to have individual names, Modigliani has 
secured seven; they consist of superposed figures, more 


dark wood in most cases, in which the human figure and 
those of the elephant, buffalo, lizard, and serpent are 
vagously entwined. Modigliani thinks that each of these 
stafi$ symbolizes the héstory of thee village or®clan to 
evhich it belongs, in which case tfey might be compared 
to the zfhnealegieal Maori staffs, like tfe one recording 
the hgstory of the eNgutirangi tribe, nfw in the British 
Museume Ags samples of the latle-known literature of 
as fortunate enoughgo secure 
weaty of their book$, now,raree They awe ancient-looking 
tomes of varffus sizes, bownd in wooden boards; the 
leaves arg of beaten bark, the writing mi tg, mystic figures 
(gtiha) being gccaSonally intercalated, | These hpoks 
ferkten. By learned gurus, are of a sacteg medicif e 
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and various sore trials, was at last injured by the pesti- | and encyclopzdic nature, and much very valuable infor- 


mation on the Kattaks will certainly be gained by their 
translation. 1 . .’ 

At Engano, Mosligliani was able to ‘obtain three skulls, 
and took six excellent plaster casts from the living. 
His series of photographe is %àlso fine ; but unfortunately 

esome of the best were spoiled by tle heat. e I Qo 
already noted tife remarkable resemblance which ‘the 
natives of Engano show with those of the Nicobar 
Islands. There are amongst themefaces which also 
recall Polynesian and especially Micronesian types. 
Thus the photographs taken by my friend, avera kundeed. i 





Fis. 4.—Battak gentleman. 
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. 
are of great ethnological value. The collections illus- 
trating the ethnography of the Engano islanders are, I 
should say, complete: besides beautiful models of the 
singular house$ and canoes, and actual specimens of 


| the ornamented portions, viz. dogs, cross-seats, &c., 


the mourning and cererftonial dresses and ornaments, 
house ut€nsils, weapons, &c., are represented by*a great 
number of carefully selected specimens. 

In conclusion, I can only say that Dr. Modigliani has 
dene much efcellent work, and that we may look for- 
ward with pjeasure to the publication of the results of 
his fnvestigations, both in zoology and in anthropology. 

. : 
8 HENRY H. GIGLIOLI. 
. 
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I? ftequently happens in the history of science that the 
eline of thought engendered by one branch of study 
proves applicable in a totally distinct field. In accord- 
ance wigh this principfe a great stimulys is occasionally 
gtven iggsomg particular line of research by the encroach- 
* “ On the Origin of Elementary Substances and on some New Relations 
Ri their Atomic Weights.” By Henry Wilde, F.R.S. (London: Kegan 
Paul, ‘gench, ('rübner, and Co., 1892.) á 
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ment of an investigator who brings the vitalizing ideas 
* derived fom his §wn work to bear upon a new subject 
It was with some such notions as these ehat we were pre- | 
disposed to welcome «Mr Whilde's attempt to deal with } 
the greatest of all the profleme presented by modera 
chemistr¥, but a cateful consideration of the author's views | 
has, we regret to say, left us in a state of disappointment | 
for reasons which we will endeavour to explain to the ' 
readers of NATURE 
The work under consideration 1s a quarto pamphlet 
of eighteen pages and a folding table giving the author's 
and other arrangements of the chemical elements It 
consists of a preface dated May 1892, and a paper re- 
printed with additional notes from the Memoirs of the 
Manchester Literary and Philosophical Society for 1883 
and 1887, the results having been first made known in 
the Proceedings of the same Socifty for April, 1878 
The preface and paper are followed by translations of tfe 
same into French Everything emanating from a recog- 
nized authority in a distinct department of science 1s 
worthy of consideration by chemists, and there are scat- 
tered throughout the work many statements which we 
cannot but endorse There are, moreover, a few sugges- 
tions here and there which might be fruitful, and al- 
though the general result 1s disappointing, it 1s opportune 
that the author should have restated his hypothesis at a 
timg when all chemists have more or less assimilated the 
views of Newlands, Mendeléef, Lothar Meyer, and their 
followers. It may be stated at the outset that Mr Wildes 
theory has nothing to do with an electrical origin of the 
elements as his reputation as an electrician might at first 
lead us to imagine 
In very brief terms the author's theory is that the 
elements have been evolved from hydrogereby a process 
*of nebular consensafion In so far as he regards the 
elements as polymerides (as we might now express it) of 
hydrogen, therees nothing new ın the idea — Ítis Prout’s 
hypothesis pure and simple Weare far from asserting 
that this hypothesis has been disproved , there*is a fas- 
cinating simplicity about it-eit is so muth in harmony 
with the general course of nature that matter should have 
been evolved from some primordial stuff that we should 
like it to be true ; but unfortunately the most exact deter- 
minations of atomic weights have in late: times not always 
conformed to the requirements of the hypothesis Mr 
Wilde"in effect, if not in words, says tant, prs pour les 
faris! These numbers ought to be whole multiples of 
the atomic weight of hydrógen, and Mr Wilde un- 
hesitatingly makes them so In some cases the dis- 
crepancy between the observed atomie weights and those 
calculated from the theory 1s so great—apart from the 
doubling or other manipulation of some ôf the old numbers 
—that this alone will damage his case 1n the eyes of those 
who know the scrupulous ire taken and the variety of 
methods resorted to in order to secure purity ®f material 
an such determinations We give a few examples — 


à 


* 
Accepted Atomi Calculated iu. o a: Calculated 
Cu 63 18 62 Cry 5845 54 
Be 9 08 8 wW 183 6 *186 
Sc 43 97 42 m © 928 2 35 
Ga 69 9 96 Ni 53 6 6 
Y . 889 $3  , Co 58 6 : 
In 1156 150 Ir 19259 e e196 
Ta 182 1% °Os 191 I2, 19Q 


A large numbe of atomic weights not giventabWe differ 
by one unit from the experimental result$ , in fict, more 
than half the existing determinations are in the fight of 
the present theory errongous toa most humiliating extent 

We are not*biggted in our faith respectifg the unas- 
saiable accuracy of the determinations ofeehese*con- 
stants, we all know the enormous difficulties which meet 
the chemist in his attempts to obtain lis compounds*ig e 


state of purity In one part of hi$ paper the a@thor sug- 
be e 
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gests “that slight differences in the determinations may 
arise from the latent affinity which sonte elements have 
for minute quantities of anotner," which. 1s ‘a reasonable 
supposition in its way, although not very happily ex- 
pressed But later he somewhat inconsistently remarks 
* that these discrepancies aie due to . Some unknown 
cause which prevents then [ze Cu, Zn, &c] true atomic 
weights fiom being &scertained ” " 

From a purely philosophical standpoint the author's 
proposed emendations of the atomic weights are perfectly 
legitimate If ıt can be sat.sfactorily proved that these 
constants are the numerical consequences of some 
general law requiring that the relative combining weights 
referred to hydrogen should be whole numbers, it 1s cor- 
rect to conclude that our determinations are, through 
experimental error, difficulty of separation, &c , faulty 
That some such law exists has been surmised again and 
again, but unfortunately the proof has not yet been found. 
Now the central idea of Mr Wilde's paper 1s that there 
is an analogy between Bode’s law of the planetary dis- 
tances and the numerical relationships between the 
atomic weights, and he even attempts to show that this 
analogy 1s the result of a causal connection between the 
phenomena This is the most important suggestion in 
the work, as the whole novelty centres in this idea, and 
the subsequent acceptance of his views will turn upon the 
strength of his case in Uemonstrating these two points 
first, that Bode's “law” is the expression of a physical 
reality, ana, secondly, that the numerical relations 
between the atomic weights are the physical expressions 
of a causal connection between the distances of the 
planets and the condensation of the primordial matter 
(?? hydrogen ) 

The first point 1s purely astronomical, and we prefer to 
let astronomers speak on the subject Prof Simon New- 
comb says (“ Popular Astronomy ”) — 


It ıs true that many ingenious people employ themselves 
from time to time 1n working out numerical relations between 
the distances of the planets, their masses, their times of rotation, 
and so on, and will probably continue to do so, because the 
number of such relations which can be made to come somewhere 
near to exact numbeis is very great This, however, does not 
indicate any law of nature If we take forty or fifty numbers of: 
any kind—say the years in which a few persons were born , their 
ages 1n years, months, and aays at some particular event 1n their 
lives, the numbers of the houses in which they liyed , and so 
on—we should find as many curious relations among the numbers 
as have ever been found among those of the planetary system 


The author thus*gets but little support from astronomy 
and it 1s to be observed that in the lix of planetary dıs- 
tances which he gives he stops short at Uranus , Neptune 
occupies an awkward position for Bode's Slaw” The 
flight which 1s taken in connecting thes “law” with the 
atomic weights is, however, a bold one and worthy of 
'being given in the author's own words 
nebulai hypothesis he says — S 


That thi gaseous or primordial substance consisted of a 
chaotic mixture of the sixty-five elements known to chefftftts ys 
a notion too absurd to be entertained by any one possessing the 
faculty of philosophic thinking, as the reguldt gradation of pao- 
pertes observable ın ceitain series of elements Clearly shows 
that elementary species are not eternal, but have a histofy, which 
it is the propgr object of physical science to unfold 


e 
e, With this we mgst cordially agrée, and as the same 
idea has begn repeatedly expressed by chemists gnd 
physicists, we o not irfagine that it 18 likely fo be contro- 
verted Thenhecontinues —* ,° e 


One of the principal facts which, tony mAd, establishes 
the nebular thegry of the formmetion ef pldhetary systems gn a 
firm basis 1s Bode's Smpirical daw of€he digjances of tte mem- 
bers of the solai systegnefifom each other and from the central 
body, as in fue law 1s comprehended the idea qf nebular con- 
dgnsatiog 1m» definite propogions Now, if elementary species 
were created from a homogeneous substant? poss¢Siag a 

e 
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capacity for change in definite proportions, 1t ıs probable that « 
the greater number,of elements would be formed during or aftere 
the transition ,of the nebular matter from the annular to the | 
spheroidal form ‘Moreover, as great cosmic transitions are not , 
made fer saltum, 1t might be expected that some modification ' 
of the law of nebular condensation into planetary systems, as 
exhibited in Bode’s law, would be found on the further conden- 
sation of the primitive matter into elementary species 

e 


e 
There appears to be a flaw in this chain of reasoning | 
which weakens the whole paragraph It 1s difficult to 
see how a law, which the author himself describes as: 
“empirical,” can establish a theory on a “ firm basis” 
We admit that an empirical law may be of use—Bode's 
law 1s a cas@ in point—but surely it must pass beyond 
the stage of empiricism before ıt can establish anything 
on a firm basis The astronomical foundation having 
therefore been shown to be insecuse, or, 1n the opinion of 
astronomers, even non-existent, it remains next to con- 
sider the second point, with 1espect to which we shall let 
the author speak for himself — 


One objection raised against the theory which I have pro- 
pounded on the origin and compound nature of the elements I 
will remark upon, is an alleged want of causal connection be- 
tween the senes of planetary distances and a series of atomic 
weights, Now, considering that specific gravities and atomic 
weights are admittedly correlated properties of the elements, 
and that specific gravities are fundamentally correlated with the 
dimensional properties of space, ıt fBllows that planetary con- 
densations within mterplanetary space are correlated directly 
with atomic condensations and atomic weights within that space 
Hence the law that every increase of atomic weight, in a well- 
defined,odd or even series of elements, 1s attended by an increase 
of specific gravity, 1s a natural consequence of the theory 


This 1s quoted from the preface, the mechanism of f 
the process 1s described in the paper as follows — 


In the present hypothesis it 1s assumed —(1) That a mass 
of hydrogen, of a curvilinear form, acquired a motion of rotation 
about a central point, which caused ıt to take a spiral or con- 
volute form (2) As each successive spiral or convulution was 
formed, the particles of hydrogen combined with themselves, as 
far as the septenary combination, to constitute the type of each 
senes of elements—the number of types or series being equal to 
the number of convolutions of the rotating gas. According to 
this view, the elementary groups may be represented as forms of 
Hn, Han, H3n, H4n, H5n, Hón, Hyn , the internal convolu- 
tions forming the highest type, H7n, and the outer convolution 
the type Hn (3) That on a further,condensation of the ele- 
mentary matter a transition from the spiral to the annular form 
occurred, during or afte: which the series under each type was 
generated in concentric zones and 1n the oder of their atomic 
weights, until the highest member of each species was formed 
(4) That as the elem€ntary vapours begin to condense, or assume 
the liquid form, their regular stratification would be disturbed 
by eruptions df the imprisqned vapours from the interior of the 
rotating mass e The®disturbance would be further augmented by 
the subsequent combination of the negative with the positive 
elements, and also by the varions solubilities of their newly-@ 
“formed compountis , so that the evidence of such stratification of 
the elementary vapours as I have indicated must necessarily be 
mos gagmentary than that of the geological record 


“In support of this last statement the author mentions 
the well-kngwn aSsociation of allied elenvents in minerals 
The igea of an evolution of matter by a process of 
nebular condensation as above set forth 1s to be found 
under gartoas forms in the writings of Herbert Spegcer; 
of Sterry Hunt, Lockyer, ahd otherg ‘Also, it may be 
remarked 1n passing, that the hypothesis of,stratification 
* in the order of densfty was applied to the sun by John- 
stone Stamey about th& ydar 1867 In fatt the general 
notion of elementary gvolution, is So Obvious that it cannot 
fail to present itself again andgagain to those who think 
over sueh problems as ase here deat wath ° For the sake 
of chemical philos@phy we only Msb that this speculation 
could be placed on a firrger basis of observateo® or expen- 
ment-,if for no othegy reason ineorder that the minds gf 
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chemists might be cleared of this inorganic. Urschlezm m 
which since tha tıme of Prout they hgve been gompelled 
to wallow . M Ü 
Reduced to 1tfultimate terms it will appear, then, that 
Mr Wilde’s view is a combination of the nebulat wéh 
Prout’s hypothesis, the l&tter being stated with aprecision 
and boldness wkich certainly goes beyond any utterfince 
on this subject to be met with in chemical literature since 
the time of its promulgation Although the author takes 
hydrogen as the first stage 1n his evolutional series he 
admits, with Prout, that this element “may Rave been 
evolved from an ethereal substance of much greater 
tenuity” Under the seven stages of condensation com- 
prised from Hn to Hyn The author arramges all the 
chemical elements in a tabular form, leaving gaps for un- 
known elements, and correcting the atomic weights where 
necessary so as to rgake them accoid with the hypothesis. 
Some of the results of this treatment have already been 
alluded to The way in which Bode’s method 1s applied 
will be understood by taking one example, viz the first 
series, Hn — "i 
o o FJ=lh= 
1x23-0-Na- 23 


2x23-7-K 39 
3x23-7—Cu- 62 . 
4\23-7=Rb= 85 
5 X 23 — 7 = Ag = 108 , 
6x23-—7-: Cs — I3t °. 
7% 23-7= — = 154 
8x 23-7=—=177 
9 x 23 - 7 =Hg = 200 


The 1ule of construction ıs multiply the atomic weight 
of the second member (Na=23 1n the above) by the arith- 
metical series and subtract the atomic weight of the first 
member (Lt = 7 in the above) fram the products , the, 
results are the atomic weights of the elemeñts ofthe series 
This method ıs applied also to the group Han with* 
tolerable success, provided the atomic uights are modi- 
fed to eyen numbers and that the atomic weight *of 
beryllium is made 8 Mr Wilde's second group 1s given 
below — ? 

Be, 8, Mg, 24, Ca, 40, Zn, 64, Sr, 88, Cd, 112, Ba, 136; 
zx, 160 , x, 184 , Pb, 208 


1 


This ıs presumably one of the new relations between 
the atomic weights referred to m the title of theqpaper' 
In the third -group, however (H3n), very considerable 
modifications of the atomic,weights haveto be made, as 
will be seen from the author’s’results — 


C, 12, Al, 27, Sc, 42* , Ce, 69” , Ga, 96* , Y, 123” , In, 150" , 
Er, 177* , Tl, 204 , Th, 231 


The six numbérs marked with an asterisk stand for 
44, 92 or 141,70, 6170r 89 5, 756 of 1134 , and 1706 
respectively. A system which necessitates this amount 
of Saanio of experimental results will certainly fail 
to commend itself for adoption by chemists The pro- 
posed change of beryllium from 9 Z'to 8 1s directly opposed 
by the determination of the vapour density @f the chloride 
by Nilson and ePetterssgn, and if adopted would cause 
this element to begqme still more divergent from the law 
of Dulong and Petit he vapour density of indium 
chlorede as determined by Nilson and Pettersson is in 
accordance wath the accepteé atomfc weight of that ele- 
ment and Opposed to that given by Mr Wilde The 
elethents a$sociated in the first and second groups re- 
spectavefy, may begallowed to pass as natural allies, but 
the separation of carbon from its analogues, silicon, tita- 
nium, &c, and its association in the third group with 
' alummium, scandium, gallyum, &ç , 1s a violation of known 
,relatonshipg' The four halogens accor&ing to their 
, atomfc weigints belong to the author's first (Hn) group 
epe regarded as the negative analogues of the alka- 
oleng Inetals and are therefore placed in a separate column, 

. 
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in such a way as to bring 6ut the reang that there ıs a 
constanfedifferenc® of 4 between each halogen and its 
positive andlogue — . 


* 
Ya, 23 - 4 — 19, F, Ky 39 ~04 = 35, Cl, Rb, 85-4 — & 


š e ; Cs, I31 - 4 = 127, I. 


* 
In a similar way the oxygen group is made into a 
negative column having positive analogues in the Han 
group and showing a constant difference of 8 — 


. 

Mg, 24 - 8 = 16,0, Ca, 40-8— 32, 8, Sr, 88— 8 = 8o, 
" Se, Ba, 136 — 8 — 128, Ta 

Of course chemists have long been familiar with various 
numerical relationships between groups of allied elements, 
but this does not appear as sufficient evidence for altering 
the atomic weights of Br, Cl and $e, unless these re- 
lationships can be conclusively shown to be the necessary 
result of a general law 

But apart from such defects as have been pointed out, 
it will be seen that the proposed grouping breaks down 
altogether after the third group The author is hardly 
fair when he says (Preface, p iv ) —“ Whilethe multiple 
relations subsisting among the atomic weights of the 
othereseries of elements are highly interesting, they do 
not possess, ın the present' state of our knowledge, that 
degree of precision which 1s the distinguishing feature of 
the eefies Hn and Hzn An exception might, however, 
be made in favour of the series H3n, &c ? 

As a matter of fact it 1s not a question of “ degree of 
precision” at all, for,as far as we can see, the other 
groups do not lend themselves to the Bodeian method , 
at any rate, not in the form applied to the groups Hn, 
H2n, and H3n We give the author's regults as com- 
spared with those obtained by the application of his own 
method —  * . 


* 


Group Han. 


e 
X16, x32, Ti =48; Ge = 72, Zc— 92, Sn — 116, 
La = 140, x = 164, D = 188, U —240* 


s 
The numbers obtained by the Mile (I, 2, 3, 4, &c X 32, and 
16 subtracted from each product) are 32, 48, 80, 112, 144, 176, 
208, 240, &c, which, after Titanum, do not represent any 
atomic weights in the group till Uranium 1s reached 


M Group H5n 
B= 10, P=30, V=50, As=75, Nb=95, Sb= 120, 
x= 140, X = 165, Tae= 185, Bi = 210 
Calculated (1, 2, 3, 4, &c x 30 and 10 subtracted from each 
product) the numbers are —30, 50, 80, 110, 140, 170, &c 
. 


Group Hôn * 


x —18,2—36,Q€r— 54, Mo —96, x= 144, W= 186 
Calculated (1, 2, 3, 4, &c x 36 and 18 subtracted from each 
pioduot) the numbers are —36, 54, 90, 198, &c e 


Group Hn 


N = 14, Sı 235,[Fe — 56, Mn = 56, Na— 56, Co = 56 
[Pd = 105, Rhe& 105, Ru = I05, Da = 105] , [Au = ee? 
Pt = 196, Ir— 195, Qs = 196]* e 
Calculated (1, 2, 3, 4, &c, X 35%nd I4fsfbtracted from each 
product) the results are —35, 56, 91, 126, 161, and 196 


The association of rfitroget with silicon amd the metals 
of the iron and platinum, groups is, to say the pe of gt, 
mcomprehensible We have thought it destrable,to give 
this analysis, forno reason 1s given ın We paper dbr This 
particular grouping after the third series, beyond the well- 
known chemical relationships of the elements whfch, as 
we have seen, 1s sometimes viola&ed in a most unaccount- 
able way  The'grqups are obviously not constructed by 
the Bodeian method ; the atomic weightware Modified in 
many cases by one o: two welts, and the result ig a 
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chemists The reason why silicon is separated from its 


analogues 1s as follows .— e 
. 


Now, if silicon were the true analogue of titanium, the 
oxides of these elements should be isomorphous, whereas the 
crystalline form of quartz 1s hexagonal, while rutile, anatase, 
brookite, zirconia, and tinstone (similar oxides of members of’ 
the series H4n) are tegragonal , consequently, silicon does got 
belong to the series H4u 


This 1s a point, and out of justice to the author we give 
it for what ıt 1s worth,! but the atomic weight of silicon 
has been determined by the vapour density of its chloride, 
and the result is fatal to Mr Wilde’s classefication — His 
attempt to justify the atomic weight 35 by an appeal to 
the specific heat 1s unfortunate, because he takes the old 
determination by Regnaulz (o 176) instead of the more 
recent determination by Weber (0 203 at 230°C) More- 
over, he 1s inconsistent ın not allowing the same correction , 
for boron and the other elements which deviate from 
Dulong and Petit’s law 

We cannot go much further into the details of this, 
paper Enough has been written to justify the dis- 
appomtment which we expressed at the outset, and it 1s 
only the intrinsic importance of all questions bearing 
upon the origin of the elements that has warranted such 
extended treatment It appears that the numerical rela- 
tions which are brought out by the author’s method have 
either long been known or else—as in his application 
of the Bodeian method—they do not exist beyond a 
limited number of groups The results do not take us 
beyond the point at which chemists were left by 
Dobereiner, Pettenkofer, Dumas, and numerous other 
chemists who, for thiee-quarters of a century, have 
directed attention to such numerical relationships In 
some respects—such, for example, as in the exactness 
with which the atomic we.ght of an element is the arith- 
metical mean of the elements above and below it in the : 
same series—Mr Wilde's numbers express the relation- 
ship more closely than those of any other author, but , 
this agreement 15 simply brought about by forcing the 
atomic weights into the requirements of the case The 
increase in density as the odd and evenseriesare ascended,’ 
15 nothing more than an imperfect way of stating the’ 
well-known relationship between atomic weight and 
atomic volume, which 1s so much better shown by 
Lothar Meyer's curves * The table of elements presented 
by Mr Wilde ignores that fundamental principle of 
periodicity or recurrence of properties which 1s the key- 
note of Mendeléeff's system, and which has led to the 
general adoption of that system by chemasts We do not 
pretend that Mendeléeff’s classification 1s faultless, the 
illustrious founder of the Periodic Law wouldebe the first» 
to admit that his system has certain imperfestions Mra 
Wilde has emphasized a few of these in-his preface, and. 
Re somewhat summarily dismisses the whole scheme 1n | 
the following words .— £ * 5 


From the ‘numerous discrepancies which present themgfdwes 
in the classification of the element? when’ arranged in the® 
regular order of their atomic weights, it wil) be obvious that 
the idea of recurring properties or periodic fünctioms, 1n ter 
of the vertical series of Newlands or the horizontal series of 
Mendeléeff, has no more relation to chemical science than the 
law ofthe intrease of population, or th2 laws of variatjam and 
inheritance 1p orgaffic sgecies e 


. 

This paragriph, penred in the present yea, will, pêr- 
haps better thaf&any other statemené that could Rẹ repro- 
duced from the papes, enable chemists to form a correct 
estimate of the value of the work ard of the author's 
qualifications fêr dealing 2h thg question of the prigin 
of the chemical elements * - s eR MELDOLA. 

. 

1 '*Stannic adi tamic oxides "esemble siliga both physically and chemi- 
they might be expegged to form anglogous compounds, and 
be *omorphous with s lca, as Marignac (1859) found aet®ally to, Sethe 
case" Mendelécii® " Prmogples of Chemistry," vol u p 95 
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. NOTES . | Ornithologists’ Club” will be held on October 19 Mr. 


By the death df Lerd Tennyson not only does England lose 
* one of her noblest sons, but the world loses the Poet who, abote 
all others who have ever lived, combined the love and knowledge 
of Nature with the unceasing study of the causes of things 
andgof Nature's laws When from thi, pomt of view we 
compare him with his forerunners, Dante 1s the only one it 
Is needful to name, but although Dante's knowledge was well 
abreast of his time, he lacked the fulness of Tennyson, for the 
reason that in his day science was restricted within narrow 
lmuts Itis mght and fitting that the highest poetry should be 
associated with the highest knowledge, and in the study of 
science, as Tennyson has shown us, we have one of the necessary 
bases of the fullest poetry—a poetry which appeals at the same 
time to the deepest emotions and the highest and broadest m- 
tellects of mankind Tennyson, 1n short, has shown that science 
and poetry, so far from being antagonistic, must for ever advance 
side by side We are glad to know that the Royal Society, of 
which Lord Tennyson has been for many years a Fellow, was 
fittingly 1epresented at his funeral by its President and officers 


We regret to announce the sudden death of Mr Robert 
Bullen, the curator of the Glasgow Botanic Gardens He was 
well known as a horticulturist, being egpecially successful in the 
cultivation of orchids The post vacated by his death is one of 
the best of the kind ın the country, and we understand that the 
appointment will rest with the Corporation of Glasgow, who 
took over the management of the Botanic Gardens in 189r. 


THE death of Dr Léon Poincaré, professor in the Faculty of 
Medicine at Nancy, 1s announced He died on September 15 
at the age of sixty-foui 


AT the meeting of the Linnzan Society of New South Wales 
on August 31, Mr H Deane, Vice-President, who occupied 
the chair, referred to the loss the Society had sustained by the 
death of Mr R D Fitzgerald, well known for his knowledge, 
and for his artistic delineations, of Australian orchids 


Russia, which already possesses some of the best equipped 
chemical laboratories in Europe, is to have another which 1s to 
eclipse all others On September 13/25 the foundation stone of 
the new chemical laboratory of the University of St Petersburg 
was laid with befitting ceremony The new laboratory, which 
1s designed by Prof Mentschatkin in collaboration with the 
architect Krassowsky, 1s based upon the best existing models in 
Germany and Austria 

In the Zzmes of the roth inst. there ıs an announcement that 
Surgeon-Majer Laurie has proved that the fall of blood-pressure 
1n animals rengeredansenSible by chloroform 1s due to the action 
of the anesthetic on the brain, and not on the heart When 
e blood contarhing chloroform ıs allowed to reach the brain only 

all the ordinary phenomena of anesthesia are observed, but 
whgp such blood 1s conveyed to every other part eof the body 
except the brain, which, by a peculiar arrangement of the ex- 
P riment, 15 suppljed with pure blood, the anzesthetzc effects of 
oroform and also its depressing effects of the circulation are 
ai obs&ved We are glad to see that Dr Laune 1s still con- 
tnung his experiments on a subject of such vital interest, and 
we trus? that his energy an@ the generosity of "the Nim, to 
whyeh we owe the elaborate work of the Hygerabad Chloroforfh 
Commissiqn,*will meet an ample reward 


Tax PRtish Oritholdsists’ Union, fgunded'i in 1858, consists 
of upwards of 250 e yetdnes of this branch of natural history, 
wh® magntain as their organ the well-known oreithological jour- 
nal, Zhe Z/is, now its thirty- fouith, volume The more active 
members of the union have just formed tlemselyes into a club, 
and will meet together once a moggh to read and djscuss papers 
and* to exhibit" Specimens The first oe the “ Brith 
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Howard Saunders, tz S , 1s the treasurer aud secreta 


THE university of Padua 1s about to hold a festival 1n. honour 
of Galileo, The seventh of December, 5892, will be the *ter-. 
centenary of the day upon which Galileo ascended the hair of 
Mathematics at that aniverstty In the words of the letter Sf 
invitation which the rector, Prof. Carolus Ferrans, has just 
issued to some of the learned societies of Eyrope, ‘‘Tllo enim 
die Ann mdxcu summus acerrimusque investigatoy legum, 
quibus caelestium terrestrrumque rerum natura continetur, hic 
cathedram ascendit eamque voce sua immmortahtati commen- 
davit" It is to the honour of Padua that it welcomed Galileo 
to this high position the very next year after he had been publicly 
hissed and obliged to resign his professorship at Pisa The 
festival will extend fromthe 6th to the 8th of next December 

Pue Linnean Society of New South Wales has just issued 
a second circular with respect to the Macleay Memorial 
Volume by which it appears that only £170 has been contributed 
out of £400 which 1s required for the publication of the 
Memorial Volume The circular calls to mind. Sir William 
Macleay’s contributions to science, ın purchasing and fitting out 
at his sole expense the ship Chever¢ and exploring the island of 
New Guinea, and in presenting to the University of Sydney his 
entire collection valued at £23,000, together with £6000 to 
provide salary for a curator Sir Willam Macleay wis elso 
the founder of the Limnzan Society of New South Wales, for 
which he erected a suitable building, and which he endowed 
with the sum of £20,000 He further founded a chair of bac- 
teriology and four scientific fellowships at the University of 
Sydney, ata cost altogether of £447,000 The sum of £170 
seems hardly adequate as a recognition of these munificent gifts 
to science, to say nothing of the original reseathes which Mac- * 
leay himself conducted 

Ka 


Mr THomas HODGKINS, of Long Island, New York, has 
sent to the*Royal Institution no less than £20,000 for the pro- 
motion of scientific research e Not very long ago, as we noted 
at the ume, Mr Hodgkins presented 440,000 to the Smith- 
soman Institution at Washington 


THE Severn Valley Field Club has completed the work of the 
current year It has paid some attention to the glacial deposits 
at Gloppa, near Oswestry, which have recently yielde@to Mi. 
A C Nicolson a large series of fossils The members have 
also visited the Triassic rocís*of the area round Warwick. 
Their work concluded with an investigation. of the Unconian 
and Longmyndian formations of Western Shropshire under the 
guidance of the President, Dr C Calloway 


Dr J M MACFARLANE has been appointed to the chan of 
Biology in the University of @ennsylvania, Philadelphia, He 
formerly heti the post of senior assistant in the Botanic&l De- 
partmentef the University of Edinburgh, 


AN influential agsociation has beef formed for the promotion 
of the study of the Hausa language and people m commemora- 
tion ofethe servifes of thaRev. J. A Robinson, who died last 
year at his work as*a fnissiomary in the Niger Territories. Hausa 
1s thg ugua franca of the Central Sudan, extending from the 
Sahara to the, tribes near thegGulf af Guinea, and from the 
Egypti Sudan to the French,colony of Senegal Mr. Robin- 
sod convinted himself that no satiffactory work of any kind 
coukl bf éorfíed o on gmong the races of the Central Sudan with- 
out 2 knowledge ‘of Hausa, The Executive Committee of the 
new Association have decided to endeavor, with the least 
practicable delay, to appomt two a‘ Robinson Students,” con- 
versant with Arabic or Hebrew, whose preliminary labours 
would be catried $n in. the comparatively temperate climate of 

elrpoh, with a view to their proceeding at a later date to the 


entral Sudan, Where they would make the language and cus- 
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toms of the Hausas subjectf of careful study All scientific 
observatibtis collected by these students during their residence 
in Africa will be sent to the Association forfdistribution to the 


apprópriate Societies e " * 


THE Éssociatior of American Agricultural Colleges ande 
Experiment Stations will hold its sixth annual convention at 
New Orleans on November 15 The different subjects assigned 
to station workers ffr the Columbian Exhibition will be dis- 
cussed, * 


Pror H MARSHALL WARD, F R S , ofthe Royal Engineering 
College, Cooper’ s Hill, will give a course of ten lectures at 
University College, London, on ‘‘The Morphology and Physiology 
of Fung: and Schizomyceges " The course will begin on Thurs- 
day, October 13, at 3 p m , and be continugd at the same time each 
week till Christmas, e 


A LARGE plant of Fourcroya 1s now in flower in the con- 
servatory of the Royal Botanic Society The secretary of the 
Society referred to 1t at the meeting of the Council on Saturday 
last The plantis sometimes called the century plant, the idea 
being that ıt flowers only once in a hundred years In reahty 
the flower is produced only once in the hfe of the plant, the 
duration or term of life varying considerably, according to the 
treatmept the plants individually 1ecerve Specimens of the 
Agate Americana have flowered 1n the Royal Botanic Society's 
garden, the ages of them being well authenticated as over 80 
years , but the plant is known to flower in warmer climes before 
twenty years of age The present specimen of Fourcroya 1s 
between twenty and thirty years old It began on August I 
last to produce its flower spike, which, although the plant is slow 
growing generally, developed at a rapid pace, so that on Sep- 
tember 15 the tip had reached the glass roof A square of glass 
‘being removed, the flower spike continued its growth, and it 1s 
now some 3 feet or 4 feet above the ridge, a total of over 30 
feet in height — Theleaves vary from 6 feet to 7 feet i length 


IN his treatise, ‘‘On the Propagation of Electric Force," 
Prof Hertz mentions some experiments tending to prove that 
the production of resonance and the period of oscillation in 
resonators are not influenced by the specific resistance or the 
magnetic properties of the secondary conductor But if the 
phenomena be observed electrometrically, the individual pio- 
perties of the metals soon show themselves This method was 
employed by Mr V Bjerknes, Of the University of Chiistiania, 
who givesan account of his resultsnn No9 of Wredemann's 
Annalen Experiments made with copper, brass, German 
silver, platinum, nickel, and iron show that ‘metals have differ- 
ent powers of absorbyg the energy of electric waves The rate 
of absorption increases with the fesistance and with magnetiza- 
tion ofthe metal Iron and nickel were able to follof the oscil- 
lations to a certain extent, which means that then mfgnetiza- 
tion was actually reversed dne hundred milliop times per second 


A method of eXhibiting the Hertzian oscillajions to a large 
audience 1s described ın the same number by Mr L Zeħnder, 
ofthe University of Freiburg The two conducting reds placed 
in the focal line of the concave murror are connected wieh a 
Geissler tube, within whith the®ends are placed very glosely 
together, but so that a digchargé produces not a gpark bup a 
general luminosity inside the tube The secondary Hert effects 
are too feeble to bè visible except at a verf short distance and 
ina darkened room, In this case they are augmented by a 
kind of relay On either side of the terminals of the resonator 
are two other terminals froma circuit of 600 secotylary cells, 
which can be regulated so that the current gs jusgeunabl to 
traverse the distance between the terminals As soon, however, 
as the resonator responds to electric oscillations, the relay" 1% 


brougbt into action, and a brilliant. discharge ekes piace In 
e 
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cases where such a laige accumulator 1s nog available, it is pos- 
sible to work with another inductorium, og, stell better, to ob- 
tam the oscillating current from the primary coil by bringing 
one end of a wire mto its. neighbourhood, the other being led 
to earth By such means it 15 possible to exhibit the pheno- 


mena in question without even darkening the room 4 


THE weather during the first part of the past week was very 
boisterous and inclement over the whole of these islands Be- 
tween Thursday, the 6th inst, and Monday last, two deep 
depressions closely following each other passed over the country 
from off the Atlantic, and heavy gales were experienced in all 
parts of the United. Kingdom, accompanied by much rainfall, 
while thunderstorms and hail occurred ın many places The sea 
also was exceptionally rowgh, especially on our north-west coasts, 
and caused much damage onshore Temperature was some- 
what low for the time of year, the daily maxima rarely reaching 
60° ın any part, while the nights weie very cold As the 
depressions passed to the eastward the weather cleared and the 
temperature decreased considerably, sharp frost occurring on the 
ground over the inland parts of England ‘Towards the close of 
the period the type of weather was becoming more settled in 
character than 1t had been for some time past, but on Tuesday 
a depression lay over the Bay of Biscay, which might disturb 
our conditions The Weekly Weather Report of the 8th inst 
showed that during that week the ramfall exceeded the mean 
in all districts except the south of Ireland, and that temper- 
ature was from 2° to 4° below the mean, the lowest of the 
minima ranging from 32? to 38" The only district im which 
bright sunshine exceeded the mean was the Channel Islands , 
the percentage of the possible duration amounted there to 40, 
while ıt waseonly 8 in the north of Scotland 


THE Meteorological Council have published the hourly means 
obtained from their self-recording instruments at four observa- 
tories for the year 1889, for periods of five days, calendar 
months, and for the year, while means of pressure and tempera- 
ture and totals of rainfall are also given for eve-y day — This i5 
the third year m which the observations have been published in 
this form, instead of the actual hourly values as formerly, and 
an addition has been made by including the monthly and yearly 
meas values of the daily maximum and mıhimum temperatures 
for this and the two previous years ın this volume The work 
contains 112 quarto pages of very clearly drawn-up tables 

e 


Mr H Devavuxhas been making interesgng experiments on 
the sense of taste in ants Among other 1esults he has found 
that Zaszus flavus, while fond of sugar, dislikes saceharme The 
ants swarmed around sugar laid out for theifi, buteturned away 
from saccharine as soon as they tasted it Even sugar becatne 
fhpleasant to them when it was mixed with sacchagne It , 
seems, therefore, that sweetness ıs not the only quality which * 
attracts them*to sugar - 


e 
Pror ScorT has a note 1n the new volume of “the Transac- s 
tions and Proceediss " of the New Zealand®Instiyite, on the 
occurrence of cancerin fish The fish afflicted with thisgdisease 
were all specimens of the American brook-trout (Salmo fontena- 
/zs) ket in corffinement in one of the ponds at Opoh8 beidfiging 
tæ the Dunedin Acch@atisation Society Males and females 
were alike affected, and the diseased fish neveg recovered Préf 
Scott has been dfje to examine severalspecimens shoying the 
disease in various stages of advancemegt, amd gives in his 
paper a@hort account of the nakigd- -eye find "microscopic appear- 
ances of the groWth e TRe eceurrenae of cancer in the@lower 
animals has been freqyentgyeobserved of late years, and it 1s by 
no means so fare &mong them as ıt was at one tinae thought to 
be S Prof Scott does not, however, know tleat it has ever belgre 


been noted »« fisie . 
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IN his report ag surgeon-naturahst of the Marie Survey of 
India, to whieh ye referred last week, Dr A. Alcock records 
some interesting observations on the little estuarine crab srela- 
sumus The most obvious structural pecuhanty of Gelasemus 
1s the enormous development of one of the chele ın the male 
only, the chelae in the female being minute 
Served by Dr Alcock was Gelasemus *annuhpes, Edw This 
species lives in vast swarms in ‘‘warrens” on the muddy tidal 
swamps of the Godavari and Kistna, each individual having its 
own burrow, round which it ranges, and into which it retreats 
when alarmed In the colder months, at any rate, the males far 
outnumber th$ females In a fully adult male the length of the 
large chela 1s two-and-a-half times the greatest length, and one- 
and-a-half times the greatest breadth, of the whole body, and 
40 percent ofthe entire weight of tHe animal, and 1s coloured a 
beautiful cherry-red fading to arose pink, the rest ofthe anima] 
being of a dingy greenish-brown colour Dr Alcock has been 
able to observe that, whatever other functions the great chela 
may serve, ıt also, in the species under consideration, is (1) a 
club used in the contests of rival males, and (2) a signal to 
charm and allure the females — This last function 1s particularly 
apparent As one walks across the mud one first becomes aware 
of the presence of these crabs by noticing that the surface of the 
mud is everywhere alive with twiakling objects of a brilliant 
pearly-pink colour Carefully watched, these prove to be the 
enormous chele of a crowd of males of Gelasımus waving in the 
air, each little crab standing at the mouth of us burrow and 
ceaselessly brandishing its big claw On closer observation, 
among every ten or so males a small clawless female may be seen 
feeding in apparent unconcern If the female should ap- 
proach the burrow of a male, the latter displays the 
greatest excitement, raising itself on its Bindmost legs, 
dancing and stamping, and frantically waving ‘its beau- 
tifully-coloured big claw From prolonged watching, Dr 
Alcock feels convinced that the waving of the claw by the 
male is a signal of entreaty to the female, and he thinks that 
no one can doubt that the claw of the male has become con- 
spicuous and beautiful in order to attract and charm the female 
The second function, as a fighting weapon, becomes apparent 
when in the general tournament one of the rival males approaches 
too close to another The great claw is then used asa club, 
the little creatures making savage back handed sweeps at each 
other 


AN excellent pape: on fungous diseases and their remedies 
was read lately eby Prof J E Humphrey before the Massa- 
chusetts Horticultural Society, and has now been printed One 
of the prirfeiples on which he insists 1s that the treatment of these 
diseases, t@ be efficient, must be preventive rather than remedial, 
He points out that it 1s not enough to take care that plants shaly 
have gbundant nourishment. No practice, he says, 1s more 
common among American fruit growers than to leave in the 

gery and the orchard, lying on the ground or Hanging from the 


** branches, the dead fruitfof the season, which have been rendered 


e worthless by ging: 


Nothing could prgduce more unhealthful 
conditions, for these dead fiuits commonly furnish to the fungi 
which attack them precisely the most favourable soil for further 
ané complete development Tn the next spring the ay 1s full of 
the spores of these fungi, Which find pdgihent on the new Igaves 

sand fruitsef the very plants on which thty ggew last year, and 
so the Story goes, Year after year —''In & word," says Prof 
Humfhrey, “keep your orchardg ag gardens and greenhouses 
clean Allow noerubiuish to be about on which fungigcan breed 

*Regove and destroy all dissed fguts,or plants as scrupulously 
as you preservetitaleable ones, and rin will have more saleable 
ones to pgeserve Itis surprising ow far generous culture and 
cigan culture will go toward preventing fungousglisgases, withoe 
Spetial treatment.” i 
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THE Marqusge Nadaillay contributes to Scezence (Sept. 23) 
an mteresting account of the various Sscoveriesefvhich have» 
been made ın the®caves of Baoussé Roussé, between Mentone 
gnd Ventumgha The cave were found in 1872*by M 
Riviére, who has since vigorously proseguted his @xcavations, 


The species ob-| These have yielded many human skeletons, all belonging to the : 


Cro-Magnon race They are robust, and bespeak an athletic 
constitution and great muscular powere The men were re- 
markably tall the crania are dolichocephalic, ang the tibias, 
platyenemic The bones of all the adults, after the total de- 
composition of the flesh, were painted red with the help of per- 
oxide of manganese or other substances frequently met with in 
the caves a custom which the Marquis de Nadaillay believes 
prevails, or til lately prevailed, among some Indian tribes 
Much attention has been devoted to the latest discovery, made 
@arly in the present year, of three skeletons--a man, a woman, 
and a ''young subject," whose wisdom teeth had not been 
developed, They weie found eight metres below the ground, 
and had been buried on a bed of cinders, broken fragments of 
charcoal, and remains of all sorts, evidently the hearth on which 
the family cooked their victuals The boy wore a necklace 
formed of two rows of the vertebrz of a fish and oge row of 
small shells At different points hung pendants cut out of the 
canine teeth of stags, decorated with parallel strie The man 
had also a necklace of fourteen canines of the Stag, also 
striated With the skeletons were found stone instruments, 
some of them finely worked, but none of them polished, and 
some bone implements of very rude fabrication The man was 
very tall If we judge by the length of his thigh-bone, his 
height must have exceeded six feet six inches The teeth even 
of the boy were very much worn, those of the man were worn 
tothe roots The bones of many mammifls have been found, ' 
but none belonging to extinct species, or even to the reindeér 
On the other haud, no polished stone implement has been dis- 

| covered? The 1emains, therefore, must be ascribed to the end 
of the quatern’ry or the baginning of the neolithic times One 
cave is still unexcavated The Pmnce of Monaco, whose 
property it is, has given orders that the excavations are to begin 
next spring 


Mr C. HEDLEY read before the Linnean Society of New 
South Wales, on August 31, a paper in which he pftsented an 
interesting study of ancient geography The immediate subject 
was the range of Placostyl@s Yle remarked on the essential 
unity of the Placostylus area as a zoological province, embracing 
the archipelagoes® of Solomon, Fip, Hebrides, Loyalty, New 
Caledonia, Norfolk Island (?), Lord Howe, and New Zealand , 
a unity explicable only on the theory that they form portions of 
a shattered continent, an@ are connected by shallow banks 
formerlyedry land. Deep sea soundings, especially” those of 
the Clyzllenger in the Coral Sea, further demonstrate the ex- 
istence of such a submarine plateau, for which the name of 
$ The Melanesffn Plateau” 1s proposed further, Mr Hed- 
ley contendedthat the Melanesian Plateau was never connected 
with, nor was «yay popyated from, Australia , that its fauna 
and flot. were originally derived from New Guinea 


e. 

In the Groceediigs of the U S National Museum (vol xv); 
Lieut Dia Bolles calls attention to an interesting object included 
ina colfection of ethnological specimens given by him to the 
fiuseqm fh 188368; This ıs a wooden mgsk, which has for its 
eyes two large bronze Chinese coins The grave from which the 
mask was taken ıs near the Chilcat village, at the mouth of 
the Chilaat River, Alaska, where stands a. row of six grave- 
louses SQ 2 narrow strip of land chose to the river, with a 
swamp behind them From this particular grave very little 
“vas obtained b$ the explorers, its contents having nearly all 
rotte® away? Lient® Bolles was told by the nàtwes that it 
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was the grave of a medicine man who had flourished more 
(han 200 yas before,$six successors having fled his office, 
each one living to a good old age Careful qmestioning failed 
to evokeeany other answer* When the coins were shown to 
the Chilcats, they could not remembet having ever seen such 
objects Lieut Bolles*concludes that the coing probably were 
‘aerived from a junk driven on the coast about two cen- 
turies ago. ‘‘To those," he says, ''who doubt the advent 
of junks on the west coast at this early date, these facts will 
probably not be satisfactory, but it will be necessary for 
them to break down by direct evidence such a strong plea." 


Messrs H rABASTER, GATEHOUSE & Co have now in 
the press, shortly to be issued, a new work, entitled, ** Domestic 
Electric Lighting, treated fPom the Consumei’s Standpoint ” 
. The author ıs Mr Ed C de Segundo ° 


“THE ELECTRICIAN” Printing and Publishing Co , Limited, 
have in preparation for their ‘ Electrician” Seres the following 
volumes —‘‘ Electromagnetic Theory,” by Oliver Heaviside , 
“Electrical Engineermg Formule, &c", by W Geipel and 
H Kilgour, ‘‘Submarme Cable Laying and Repairing," by 
H D Wilkinson, “Drum Armature Winding and Commuta- 
tors in "Pheory and Practice,” by F M Weymouth, and 
** Electricity as a Motive Power," by Albion T Snell, M.ICE, 
ME * 

Tue first series of lectures given by the Sunday Lecture 
Society begins on Sunday afternoon, October 23, m St George's 
Hall, Langham Place, at 4 pm, when Dr Andrew Wilson 
will lecture on ‘‘The Distribution of Animals and what it 
teaches " Lectures will subsequently be given by Mr Wilmott 
Dixon, Prince Kropotkin, Mr R Brundenell Certer, Mr 
Arthur W Clayden,,Prof.*H Maishall Ward, F.R S , and 
DiEEKlm,FRS ° 

ANOTHER memoir pon persulphuric acid and the persul- 
phates x contributed by M Berthelot to the Annales de Chemie 
et de Physique, As described in our note of vol. »liv, p 577, 
the potassium, ammonium, and barium salts of this interesting 
acid were obtained last year by Dr Marshall, of Edinburgh, in 
tolerably large quantity and in well-developed crystals M 
Berthelot, to whom the honour of the first preparation of per- 
sulphuric acid and its anhydride is due, now publishes his 
further worl® upon the subject, fully confirming Dr Marshall's 
results, and adding a few more facts to our knowledge of the 
reid and its salts The form of electrolysis apparatus which has 
geen found by M Berthelot to yield the best results consists of 
1 double cell, the inner vessel of which 1s constructed of porous 
porcelain The liquid contents of both the 1ntersor and exterior 
vessels are cooled by mgans of glass worms thiough which a 
constant current of cold water ıs maimained The inner cell of 
150 cc cdpacity contains a concentrated solution of pftassium 
oy ammonium sulphate, according as potassium or ammonium 
3ersulphate ıs required, in sufphurie acid diluted with six or 
even times its volum; of water, The nearer the composition e 
»f this liquid approaches to that of a solution of Bisulphate of 
»otassium or ammonium, the greater ıs the yieRl of persulphate 
The exterior cell 1s simply filled with dilute sulphuric acid* Th 
»ositive pole in the interior cgll is most advantageously formed 
3y a stout platinum wire, about one pullımetre m diamé@ter?as 
yersulphunic acid ts found by M Berthelot to be rapidly Yecom- 
sed in contact with a large surface of platinum Platums 
iponge, indeed, instantly decomposes the acid or solutions of its 
alts The negative pole in the outer cell may conveniently tke 

he form of a large plate of plajinum e The current employed 
vas one of three amperes derived from accumulators At thes 
a piration of fifteen to twenty hours the internal cl ss Bund to 
ontain large quantities of beautiful crystals of the persulphate 


lhe usual yield of the potassium salt was 30 25 grams, aad of 
NO 1198, voL 46]. 
M e . e e 


the more soluble ammonium salt as much as, 40-45 grams, in 
one operation M Berthelot has also obtained patassium per- 
sulphate by the direct electrolysis of sulphuric acid and sub- 
sequent addition to the product of a concentrated solution of 
potassium bisulphate, crystals of potassium persulphate, KSO,, 
being at once deposited This mode of preparation 1s not so 
advantageous as the meffiod of production by the electrolysis * 
of potasstum sulphate as above, but affords interesting proof 
of the formation of free persulphuric acid by the electrolysis of 
oil of vitriol M Berthelot has further succeeded 1n preparing 
persulphuric acid by the gradual addition of anhydrous barium 
peroxide to concentrated sulphuric acid in a små! flask sur- 
rounded by ice So rapid is the action that if the addition of 
the peroxide 1s continued until the sulphuric acid ıs almost 
exhausted, even although thè vessel ıs maintained in pounded 
ice, dense vapours are evolved which possess the remarkable 
odour and other properties of persulphuric anhydride Another 
interesting fact observed by M Berthelot is that a solution 
of potassium persulphate attacks mercury, even at the ordinary 
temperature, with production of a yellow basic sulphate which 
appears to be identical with the salt known since the times of 
the alchemists as ZurgitA mineral 


THE additions to the Zoological Society's Gardens during the 
past week include a Macaqi& Monkey (Macacus cynomolgus) 
from India, presented by Miss E A Hill, two Racoons (Pro- 
cyon lotor) from North America, presented by Captain Sharp , 
a grey Ichneumon (Hv pestes gi seus) from India, presented by 
Mrs Wyndham Bewes, a Stanleyan Chevrotam (Tragulus 
stanleyanus) from Java, presented by Mr Chas J. Noble, a 
Vulpine Phalanger (Phalangista vulpina, à) from Australia, 
presented by Master H H. Barret, a White Stork (Cecoma 
alba), European, presented by Sir H Rae-Reid, Bart, F ZS, 
an Ostrich (Stra: camelus, 8) from Africa, presented by 
H M the Queen , a Common Chameleon (Chameleon vulgaris) 
from North Africa, presented by Mrs Davidson, three Negro 
Tamarins (Afidas ussulus) from Guana, a Canarian Laurel 
Pigeon (Columba laurwora, §) from the island of Gomera, 
Canary Islands , two Nicobar Pigeons (Colenas nicobarica) from 
the Indian Archipelago, deposited , an Indian Muntjac (Cervu- 
lus muntjac, 9) from India, four Ringed Plovers (Agzalites 
Aiaticule) and two Dunlins { Tenga alpina), British, purchased. 
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Luminous NiGHT CLOUDS —In an article c8mmunicated to 
Astionomische Nachrichten, No 3120, Herren W Foerster 
and O Jesse invite astronomers and, geophysici8ts both 
here and abroad to make observations of the very interest- 
ing phenomena of luminous night clouds, the appearance e 
of which has, up till now, been observed more or fess only 
at Berlin Since the year 1885, the authors tefl us, #hese 
appearances have been most noticeable, and 1t 1s because they 
are now becoming less so that they wish to have as many ob «e 
servations made as possible The phendtnenon appears m the 
form of cirrus clouds, which stand out bright againgt the twilight 
sky The colour generally noticed is that of a bluish whate, and 
when the horizon 1s approached, gold and red tints are added 
The best time for observation 1s said to be just before and after 
sunrise and sunset, From photographs taken at Berlime it 
been comptited that these clouds are*at a hfight of 82 Kilo- e 
metr& Long after the,suf has set they are seen to reflect the 
sunlight, but as sooit as they fail within the reach eof. th® eaxth's 
shadow they immedisjely become invisible , The observations 
show, so far as may be judged from those afreadyeat hand, that 
the movenients of this phenomenoneafter mi@nwht are ‘directed 
from the north-east o°, and tMe autMors think it mighty e 
probable that the resistafice of the medfum swrounding the 
earth accounts for these mpvegnen This 1s $0 a certain extent 
affirmed by obserfktwoys made at Punta Aygnas and othar places, 
PS ehqnomeng o@eurring six montas after the conclusign of the | 

erlin Sbservations The authors suggest that eye observations 
. . 
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(taken every few mynutes) should be made in different latitudes, 
to ascertain the apparent height to which these clouds attain 
The determinations of azimuth and altitude should also be 
current to three or four minutes of arc, and the time to two or 
four minutes Notice should also be taken of the general state 
of the atmosphere at the time of observation, while photography 
should be employed to record their place and motion The 
paper contains one or two more suggestions among which is 
the employment of the spectroscope, and concludes with the hope 
that the importance of this phenomenon m relation to cosmical 
problems will arouse much interest and enlist many observers, 
for, in such a case as this, the observations of one institution 
will not help to solve such a general question as this 


Nova AURIGE —From the communications, in Astronom- 
ische Nachrichten, No 3120, we make the following notes with 
reference to the magnitude and spectroscopic appearance of the 
Nova Aungæ e. 

Dr J Holetschek, of the Vienna Observatory, has exammed 
the star with 1egard to the former, and finds that, if any, an 
Increase in brightness has taken place since August 24 The 
following are his figures, N standing for the Nova, and aa 
neighbouring star, the magritude of which is taken as 9 7 The 
hours refer to Vienna mear time — 


N 
O 52 
2a 
1 5a 
2 5a 
2a 
3e 
Observations made on Sept. 15 12h , Sept 16 11jh , and Sept 
17 123h showed that N wasat least four degrees brighter than 
a, and two degrees brighter than the star, 95m BD + 
30° 924 
Using the 30-inch of the Pulkova Observatory, Mr A Belo- 
polsky has made some measurements of the brightest line 
visible in the spectium His measures are — ® 


WL 
501 2up 
SOI I 
(499 5) 
5009 
500 7 
Of the other lines there weze seen D or D4, F, and a dark line 
about wave-length 46544 


MINOR PLANETS —-The application of photography to the 
search of minor planets seems to be rewarded with remarkable 
success, for no less than four new ones, 1892, E, F, G, and 
H, have, since September 25, been discovered The first 
two are due to M Perrotin, while the last two were photo- 
graphed by M Wolf A fact worth recording is that the plate, 
on which the latter planets were found, contained also two 
other images, those of the p'anets (34) Circe, and (184) Dejopeja , 
thus the positigns of four planets were obtained with one 
exposure 


Report oF Mn TEBBUTT’S OBSERVATORY —In this small 
pamphlet wê have a condensed account of the present stafe of 
the observatory buildings, instrumental equipment, &c , together 

with the work done during the year 1891 Alshough the staff 
1s not very great, yet éhe work carried out shows that all the 
available time has been made the most of The observations 
* include forty-983 occultations of stars bythe moon, phenomena 
of Jgpiter's satellites, trans;t of Mercury, conjunction of Venus 
and Jupiter, and filar micromete: comparisons of the minor 
planet eres, comprising 106 comparisons and four comparison 
star? Several comets were observed with “the sqtiare bar- 
micrometer, while some interesting@double stars and the two 
variable®of Argus and R  Carigze hav also been worked at 
The g£ am meteorological observations dave been continued 


with the usual,regulénity e 
PuoTocrapytc HART of THE HEAVENS —In paper ead 


®onJuly 1, 1891, before theRoyal Society gf New South Wales, 
Mr. H C Ruseell relates mfnf of his Experiences, together with 
some of the resuMs obta ned duemg, the preparation of the 
Sydney @bservatory fer the photographigchaft of the heavens 


1892 
August 24 
3? 2 

55» 


1892 


9 Mean 
September 10 


5010 
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minutes’ exposure was found quite long enough for ninth 
magnitude stars@but the thirty minutes was not sufficient to 
record those of the fourteenth A question also efose as to + 
coloured stars, for fn many cases stars visible telescopically were 
not photographed at all Of the many objects photogsaphed 
ith the portrait camera, Mr ‘Russell describes very fully the 
beautiful nebula .30 Doradus This nebula, as Hè sayg 1s 
a great spiral structure, of which we see the greatest diameter, 
its thickness measured through in the line of sight being compara- 
tively small He has been able also to oljam a very fine photo- 
graph of N Argus, a nebula, which, as may be concluded from 
the negative, **covers a much large: area than that*of Orion ” 
The same photograph also confirms the observations made by 
Mr Russell im 1872 that a conspicuous part of the nebula which 
Herschel drew and described in 1838 has wholly disappeared, 
and that its place 1s now occupied by a dark round spot What 
this may be ıs a doubtful question, byt as Mr Russell says *' It 
cannot be a solid body, because the stars are there, but a slight 
gusty body would hide the nebula and not affect the stars very 
much" The pamphlet concludes with an excellent picture of 
the x Crucis cluster. 





GEOGRAPHICAL NOTES 


COLONEL BAILEY, R E ,lectuer on Forestry 1n the University 
of Edinburgh, has been appointed secretary to the RoyalScottish 
Geographical Society, in room of Mr A Silva White, whose 
resignation on account of ill-health we noticed some months ago 


PROF CHERSKI, whose projected journey in Easten &iberia 
was mentioned in Geographical Notes for June 30 (p 212) 15 
reported to have died near Sredne Kolymsk, on his way down 
the Kolyma river towards Nizhne Kolymsk, where he intended 
to have passed the winter — Cheiskinas travelled frequently and 
far in Siberia, and has done much to elucidate the geographical 
conditions, and in particular the geology of many patts of 
Northern Afa His great geological map of the Lahe Baikal 
district 1s the work by which he will Se bestgremembered . 


THE current number of the Scottish Geographical Alagazige 
contains Mrs Bishop's account of her travels ın Ladak and the 
adjacenj territories, often called Lesser Tibet As a record of 
personal adventure and observation of native character the 
paper 1anks worthily with éhe published records of this traveller's 
earlier and later Journeys 


Tur Proceedings of the Royal Geographical Society for 
October publishes a short statement of the progress of Indian 
surveys during the last field season In Bengal the Behar de- 
tachment completed the traverse survey of 1610 square miles in 
districts Muzaffaipu. and Champaran In Bombay 4536 square 
miles of detailed survey were completed on the scale of two 
inches to one mile, and 2108 square miles were triangulated m the 
Gujarat and Mahratta country Two parties were at wok in 
Burma In distryct Sagaing 1842 square miles of cadastral sur- 
vey and 1142 of traverse survey were completed, while 700 
square miles of sraverse survey were made im district Shwebo, 
and a topographical survey, on the scale of one mile to an inch, 
of 106 square miles of the Chindwin @oalfields There were 
also carged out in districts Amherst, Tavoy, and Mergin 881 
square miles of cadastral survey, besides a traverse survey of 510 
squar@ mules 





° 
THE MICRO-ORGANISMS OF THE SOIL? 


T HEehigh ofc with Which you have honoured me entails the 
è delivery of an address, which I keenly feel I cannot give 
in keeping with the standdrd set by my distinguished predeces- 
sor$ e 

Fermentation, though dbserveg since pre-historic times, 1s 
Rereps less understood than any chemisity has to deal with 

e exciters of éermentation are rendered exceedingly difficult 
of investigation, because they, like all living things, are subject 
to physiological—or more specially pathological—functions of 
life, they are so a that any abnormal influence either 
m bun de whole mode of existence or destroys it altogether , 
2 medm suitable to the life of one sp&ciàl kind is changed by 


7 p 1 Address delivered by Profe Alfred Springer as Vice-President of Section 
ebhe firstelifficuléy that turned up had reference, to the hete- "co at the macnn of the American Association for the Advancement of 
graphing of the stars of dhe fourteenth magnitude e two | Sciene . . . 
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it into a Product witch ceases to sustain 4, but can noumsh a 
lower class of oiganisms whereby concomitant fermentations 
arisé, whose united effets are frequently such as to completely 
modify those produced by each s€parately , and for this reaSon 
have the specific aftions of some ferments either totally escaped 
observation or have been misconstrued Every succeeding year 
brings additional proof of the important réle played by these 
minute organisms, end to such an extent, especially, has this 
been thg case in connection with the rendition of available 
nitrogen, that there are good reasons to believe that a clearer 
compiehension of the action of soil ferments will dissipate all 
the anxiety chemists now entertain as to a gradual diminution of 
this so essemtial nutrient 

To Hellriegel, Wilfarth, Wollny, Engelmann, Winograwdsk:, 
Warrington, and Heraugcan be attributed the most noteworthy 
experiments in this special line In ordgr to appreciate the 1m- 
portance of their discoveries, I will, with your kind indulgegee, 
first give a brief historical 7 ésumzé of the study of fermentation 
Owing to the extreme age of the use of alcoholic beveiages, 
ferments entering into their production are best known, and this, 
added to the fact of their being larger and thus permitting of 
better examination, has been the determining cause of basing 
Investigations and deductions upon their behaviour 

The very fact that the art of cultivating the vine and making 
wine %s attributed by the Egyptians to Osiris, the Greeks to | 
Bacchus, the Israelites to Noah—the brewing of beer to Gam- | 
brinus—shows how old these discoveries must have been The | 
effegts®f fermentation are sufficiently striking to have called the | 
attention of primitive man to them The ancient tribes of Asia 
and Africa understood how to ferment not only giape juice, but | 
also to obtain alcoholic beverages from substances like starch, | 
not directly fermentable They used soured dough or beer- , 
yeast as leaven for their bread, and knew how to prepare | 
vinegar The alchemists were wont to clothe their thoughts | 
1n such words as to make 1t difficult for us to deade what precise 
ideas they attached to *he expressions of ‘‘ Fermentation and 
Ferments" whic 
thirteenth to the fifteenth century They even speak of the 
philosopher's stoe as fermenting unlimited quantities of lead | 
and mercury into gold ° 

In the fifteenth century Basil Valentine inghis **Triumphal 
Car of Antimony ” claims that yea@t employed ın the preparation 
of beer communicates to the liquor an internal inflammation, | 
thereby causing a purification and separation of the clear parts | 
from those which are troubled , but considers alcohol as already | 
existing m the decoction of germinated barley In 1648 Van, 
Helmont declared fermentation the cause of all chemical action | 
and sp@ntaneous generation, going so far as to give directions | 

i 
i 


are so frequently found in their writings of the | 


for the production of mice, frogs, eels, &c He clearly observed 
the production of a special gas {gas vinorum) during alcoholic 
fermentation, and stated that something from the ferment passes 
into the fermentable substance, developing therein like a seed in 
the soil, thereby producing fermentation ° | 

Willis, an English physician, 1n 1659 claimed that all functions 
of life depended upon fermentation, and that diseases were but 
abnormal fermentati@ns Both he and Stahl regarded a ferment 
as a body endowed with a motion peculiar to itself, which it 
imparts to the fermentable matter Stahl ın 1697 favanced the 
following theory ‘‘ Under the influence of the intergal motion 
excited by the ferment, the heterogeneous particles are 
separated from gach other, recombining s as to form more 
stable compounds, including the same principles but in different 
proportions — Putrefaction is but a particular Case of fesmenta- 
tion” This theory remained unchallenge@ eighty years 

Lavoisier, by applying the new methods of orgafuc analysis 
he had invented, quantitatively aseertained the relations beBween 
the fermented matter and the pr8ducts e, 

Guy Lussac considered oxyger? the sole cause of fermentation, 
putrefaction, and decay, by transmitting its motion to the fer- 
ment and this impaited its motion to the lgosely eom} neg fer- 
mentable mass a 

The present theories of fermentation originated. with Sehwann 
and Pasteur It took a century and a half before the expert- 
ments which led up to Sehwann% theory found, a scientific 
explanation by the work of this chemist Leuwenfigeck hed in 
1680 already noticed that beer yeast was dbmpoféd of small 
spheroid globules Cagmard de “Latour declared yeast a gant 
and the axciter of fermentation n " . 

Schwann's experiments were made to determine the posa 
bihty of spontaneous generation He fount that *fermentable 
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fluids, when first heated in closed vessels m*the presence of 
oxygen, to the temperature of boiling water would not ferment 

This disproved Guy Lussac’s theory that oxygen caused 
fermentation He next showed that purified air or oxygen 
passed into a sterilized fermentable fluid. did not induce fer 

mentation , but thatethis set in with the introduction of ordusary 
air He concluded from these experiments that the an was not 
the exciter, but simply the medium containing t, and that in the 
floating particles of the atmosphere weie organisms capable of 
developing in the fluid , should these be killed by heat, fer- 
mentation would not take place In his examination of these 
organisms, although his methods were not absolute, his con 

clusions that alcoholic ferments are of a vegetable nature were 
correct 

Instead of general acceptance, Schwann’s theory 1eceived but 
httle recogn:tion * 

Schultze's method of first passing the air entering a sterilized 
fermentable fluid through oil of vitriol, and that of Schroede and 
Dusch of filtering 1t through cotton can be regarded as modifica- 
tions of Schwann’s experiments All these experiments conclu- 
sively show that the particles in the atmospheie are the exciters 
of fermentation but do not rend r them visible 

Pasteur, spurred on by the same motive as Schwann—namely, 
to determine the question of spontaneous generation— made a 
simple modification of Schroeder and Dusch’s expertment, by 
substituting gun-cotton, and achieved most remarkable results 
The gun cotton, containfig the particles filtered from the air, 
was dissolved ın ethe: under the microscope, and now for the 
first time the organisms could be thoroughly examined 

Tyndall’s well-known experiments, with the air-tight boa 
coated with glycerine, demonstrated that gravity alune can 
purify the atmosphere so as to debar fermentation from setting in 

Pasteur's theory 1s that ** The chemical act of fermentation ts 
essentially a correlative phenomenon of a vital act beginning 
and ending with it, there 1s never an alcoholic fermentation 
without thege being at the same time organization, develop nent, 
multiplication of globules, or the continued consecutive life of 
globules already formed 

The following few examples will serve to show that the 
slightest changes in nutrients may render them worthless as such 
to certain fermentsand available to others — Oiganic substances 
showing optical rotation chiefly exist already formed in the 
animal or vegetable organisms, or they can be easily obtamed 
from such substances formed during vital processes 

When these substances are made synthetically, they are 
chemically and physically similar to the natural isomers, but 
usually do not rotate the plane of polarized light This leads 
to the behef that these sy Athetical products consist of active and 
inactive molecules ın such proportions as to neutralize each 
other 

Pasteur ! verified tis hypothesis by splitting 1nactive racemic 
acid into dextro-tartaric acid Neutral amgnonium racemate in 
a solution to which the proper inorganic salts had been added 
was fermented by means of Pemcillium glaucym and beer 
yeast The dextro-tartaric acid wae consymed and the levo 
left 

Lewkowitch? took inactive mandelate of ammonia, emplofing 


father Penicillium glaucum or Bacterium ter mos m each case at e 


the end of several weeks all the fluids showed more or lesse 
dextro rotatson Natual mandelic acid from amygdalın 1s 
levo rotary, therefore here, as ın Pasteur’s experiment? With 
racemic acid it showed that the organisms consumed the naturally 
produced isomer e . . 
Sac ellipsoideus and split fungi consume the dex(to and leave 
the levo The dextro has the same positive as the loeo. nega- 
tive rotation The melting points and solubility of the right 
and left are thè sarge, yet we see that thesessubstancef, chefhically 
and physically the samt, save 1n their opposite rotatory powers, 
can serve 1n one cie as nytrients to certain organgsm,, andhe 
LÀ 


other are worthlgss as suc A 
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? e 
e The Micero-Offaenspis of the “Soe? (Sacchge*) 


'Thefe organisms, a.cordingeo thear actwns, can be divided 
into three grotfhs eTh&se oxdizing constituents of ehe Sod 
those reducing or destrpgygng the same Md lastly those by 
whose activi the sofl is enriched As 1egards the first group 
the oxidation caf take placgin two ®ways—they Gan either oxi- 
dive by Assumilating the organic substanfes of the soil ga re- 
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ducing them t$ carbonic acid and water, in order to obtain the 


necessary heat and energy, or they can oxidize by givinge off 
oxygen The first may be termed intra cellular, and the second 
extra-cellular acting organisms Amongst the intra-cellular we 
have primarily, the usual ferments of decay, which assimilate 
ard respire at the expense of the carbon gompounds In some 
cases the organisms have accommodated themselves to seemingly 
most remarkable materials for respiration, the combustion of 
which affords the necessary heat Thus the Iron Bacteria of 
Winograwdski! require ferrocs carbonate for their life and deve- 
lopment, oxidizing the same to oxide This can be physiologi- 
cally 1nterpretad as a respiration process, the protoxide of the 
esprration material becoming the oxide of respiration product 

The Sulphur Bacteria are equally remarkable Their cells 
are distinguishable by contaiaing from time to ume granules of 
amorphous sulphur These organism$ were formerly regarded 
as causing the formation of salphmetted hydrogen in sulphur 
springs 

Winograwdski? claims the zeverse to be the case They do 
not produce sulphuretted hycrogen but consume it, burning it 
partially first to sulphur, which deposits 1n the cell water, then 
completely to sulphuric acid, which passes out and forms sul- 
phates from the carbonates of the surrounding water When no 
more carbonates are present, the combustion of sulphur to sul- 
phuric acid ceases Physiologically this 1s also a process of re- 
spiration directed towards generating heat and energy , sul- 
phuretted hydrogen is the resprationematerial and sulphuric acid 
the respiration product 

(Olivier 3 does not agree with Winograwdski and De Rey 
Pailhade* claims the existence of a substance, philothion, in many 
plants and animal tissues capable of converting sulphur in the 
cold to sulphuretted hydrogen ) 

Certain nitrification ferments can be regarded as intra-cellular 
They may take up ammonia and give ıt off as nitrates, this pro- 
cess ceasing as in the case of the Sulphur Bacteria, when no 
more carbonates are present e 

We now come to the discussion of two ferments, the concomi- 
tant actions of which have heretofore caused much confusion 
Schloesing and Muntz were the first to observe nitrifying fer- 
ments, but to Warrington and Winograwdski belongs the credit 
of isolating the nitrous from the nitric ferment , fuithermore, the 
striking discovery of a colourless organism, capable of existing 
and performing its functions, 1n a medium totally devoid of or- 
ganic material, and synthetically producing organic bodies inde- 
pendent of sunlight The importance of this discovery cannot 
be over-estimated 

Warrington 5 succeeded in obtaining organisms from meadow 
soil, cultivated in a solution of amnfonium chloride and chcum 
carbonate, which oxidized ammonia to nitrous acid, but had no 
effect on nitrates Ássimilaung the carbon of the carbon-dioxide, 
they require no organic substance for sustenance They obtain 
from the oxidatigi heat of ammonia the necessary energy to 
dissociate the carbon-dioxide. 

Whinograydski® obtained the same ferment employing I gr. 
ammonium sulphgte, 1 rm potassium phosphate dissolved in 
1 litre Zuricf water, to which he added basic magnesium car- 
bbnate After 1noculating the sterilized fluid with the nitrifying 
agent every trace of ammonia disappeared the fifteenth day Me 
describes this ferment as being an elongated ellipsoid, the 
smaller diameter o 9- 1 Mkr , the larger 1 1- ,8 Mkr The 
Ofbfnisms congregate akput a piece of carbonate, cover it with 
their gelatinous mass, and as the carbonate disappears the cells 

dake the shape thereof Fi 

(Although the two investigators do not quite agree as to the 
morpffological attributes of the ferment, Warrington arrived at 
the same conclusions as Winograwdsla ) 

Vfinaogitwdski? has at last succeeded 1n 1solafng theeferment 
which converts the nitrites into mitratgs “He employed gga- 
tenous hydgate of silica, impregnated it. with g flud containing 
the cultwated nifroiis ferment This medivg was next mocu- 
lated with strongly rürfymg soil trom Qisiüto, shortly after- 
wards two differtnt qrganisms fozfheB respective colomes, one 
of these was the ene Sight fg' It was composed of 1ftegularly 
Shaped rods, dissimilar ġo thé pitrous feamen® of the same soil 
He has smce foffd this fermenten, many other soils , 1t 1s cap- 
able of conyerting sdlutions of mtrité& to nilyatgs 
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Strange to say the isolated ferment ffom Quitofdoes not 
oxidize ammonia , ff produced neither nitrites nor nitrates when 
sowed in ammontacal fluds, easily Mitrified by the ritrous 
férment . . 

In normal soils the nitrate ferment only produc& nitgetes 
even m the presente of a large quantity of ammonia, which does 
not retard the oxidation of the nitrites immediately after their 
formation e 

Muniz? claims the existence of an ammoniacal ferment in 
the soil which converts organic nitrogen into ammonia, pre- 
paratory to nitrification 


Extra-Cellular Oxidation 


In order to oxidize outside of the organisms, oxygen must be 
evolved by an assimilation process, Agsimilation as an oxidizing 
cause, for conditions, prevailing in the soi, has heretofore 
igceived no significance, since the evolution of oxygen, according 
to the generally accepted theories, depended upon light and 
chlorophyll, consequently the produced oxidation could only 
occur on the extreme outer surface An exception to this here 
tofore unrestricted rule has been found by Engelmann as well 
as one by Heraus According to Engelmann,? Bacterium 
photometricum sharply discriminates between lights of different 
intensity and wave lengths The influence of light upon the 
bacteria 1s directly proportionate to the intensity When the 
intensity 1s suddenly decreased, the bacteria shoot backwards 
with opposite rotation (the author calling this a terror motion), 
consequently a well-defined illuminated spot in an othgrwise 
dark drop serves as a trap for these bacteria They cannot 
leave, since the terror motion causes them to move back into 
the illuminated field as soon as they come to the dark outline 

The mobile forms principally congregate in the ultra red rays, 
ze physiologically in darkness, and ın them as in the visible 
parts of the spectrum in places closely corresponding to the 
absoiption bards of bacteriopurpurin This constant ratio be 
tween absorption and photokinetic action clearly indicates that 
the prime effect of hght ıs equivalent*to the carbon-dioxide dis- 
sociating processes of plants containing chlorophyll $ 

The bacteriopurpurm ıs a true chromopflyll, inasmuch as 1: 
convertséhe actually absorbed energy of light into potential 
chemical energy When lights of different colour were em- 
ployed, the evolution of ogen increased with the absorption 
of light by the Purple bacteria This shows that the power of 
developing oxygen 1s not the specific property of a certain colour- 
ing matter, as these organisms contain no chlorophyll 

It 1s not surprising, therefore, that other organisms, either 
coloured or uncoloured, be found to possess the property of 
assimilating carbon in. the absence of light and evolving oxygen 
Such a discovery has now been made—Hueppe? substantiating 
a communication from Hermus that certain colourless bacteria 
produce from humus and carbonates, in the absence of light, a 
body closely resembling cellulose Oxygen is liberated, but 
remains unobserved, as it 1s immediately used to oxidize the 
ammonia to nitrigG acid 

The next questionis To which extent do the oxidizing organ- 
isms partake in the oxidation phenomerm actually taking place 
in the soul? "According to E. Wollny ! the oxidation of carbon- 
dioxide 1s $Imost completely to be attributed to the activity of 
small oaganisms, of which Adametz? estimated that there are 
about 500,000 tor gr soil As an all such experiments, this 
conclusion 1s bas@d upon the fact that no eyolution of carbon- 
dioxide takes place, or 1s forced to a minimum, ın a sterilized 
soil vader otherwise fav&urable conditions 


. 
. Liberation*of Combined Nitrogen 


@his may take place duyng putrefaction under the greatest 
possible excdusion of oxygen,eor duritig decay in the presence of 
oxygen “It does not necesserily occur in all cases, or may not 
Be observfd owing to a reverse c@ncomitant process, z e , the 
fivetidh of aitrogen Nitrogen losses can be expected dunng 
decay, bn accornfof the action of the produded nitrous acid upon 
the aguidlike dissociation of humous bodies, as well as in the 
formation of easily dissociable ammonium nitrites A peculiar 
case of thedlisappearance bf available nitrogen exists in the re- 
duction. 9f nitrates, as noticed by Springer,® Gayon and 
Dupetit, *e3nd Beherain and Marquenne ® 
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Organisms by whose Activity we Sod is Enricded in Niti ogen 


A distin&ion. mustSbe drawn between the higher and lower 
plants Jtisa well-known fact that most plfnts cannot assimt- 
late free nitrogen, whereas there are sound reasons for the 
belief that the legumes are excephonsto this rule The expla? 
natign has¢been sought in the tubercles These tubercles con- 
tain a tissue, consisting of thin walled celfs filled with an 
albuminous substance, consequently they are richer in nitrogen 
than the roots , they have been regarded by some as pathogenic 
growths, by others as reserve reservoirs for albumin We may 
now conscfentiously assume that these tubercles arise through 
exterior mfection, and that they are not normal growths 

Hellriegel and Wilfarth,! ın their great work, state —‘‘ The 
legumes deport themselves quite differently from the non-legumi- 
nous plants respecting the assimilation of nitrogen, whereas the 
latter are totally dependent for their nitrogen needs upon the 
nitrogen compounds present in the soil, and their development 
proportional to such disposablesupply The legumes have, beg 
sides, the soil nitrogen, a second source, from which they can 
abundantly cover any deficiency existing in the first This second 
source is free atmospheric nitrogen The legumes attain. this 
power by the co-operation of active living micro-organisms The 
mere presence of low organisms in the soil does not suffice to 
make the free nitrogen serviceable, but ıt ıs necessary that certam 
kinds of organisms enter into a symbiotic relationship with the 
legumes, 

Lupimes acquire nitrogen like the other legumes They 
starve in a soil free from nitrogen when the presence of low 
organismg 1s excluded , but when this 1s not the case their 
growth is normal The experiments were carried on in sand 
containing a suitable nutritive solution Some of the pots were 
sterilized , to some infusions from soil were added [In all and 
1n only those, to which fresh infusions of lupine soil had been 
added the lupines developed normally bearing the well-known 
tubercles on their roots, and contained, when harvested, con- 
spicuously larger amounts of nitrogen than the soil end infusion 
could have given them Wherever the infusion had not been 
added, or where it Wad beenestertlized at 100 or even 70, the 
development remained abnormal, the production scant , tubercles 
remained absent andethe harvested plants contained less nitrogen 
than þad been offered them A 

According to Ward,* Breal? and Pradmowgk1,4 tubercles 
will grow on plants free from there when infected with an 
infusion from tubercles of other plants 

Beyrentck 5 has named the infecting organisms, of which there 
may be many varieties, Bacterium Radicola With the growth 
of the tubercles the behaviom of the plant towards nitrogen 1s 
changed, and the just mentioned independence begins , this has 
been prod by an almost superabundance of experiments 
Still the explanation of the manner in which the nitrogen is 
acquired 1s not definitely settled The first ınference would be 
that the root-inhabiting bacteria possess the power of assimilating 
atmospheric nitrogen, and the higher plants as hosts harbouring 
these bacteria in their roots, use the nitrogeh compounds so 
produced Thus there would exist a case of synybiosis between 
Spht Fung: and the higher plants We cannot be too slow in 
accepting this seeminglyesimple explanation—still the difficulty 
of a correct interpretation does not afer the fact that the legumes 
acquire frée nitrogen from the atmosphere, and that tif refuse 
of their roots thus enrich the soil They may be called nigrogen 
collectors in contradistinction fo the gramtinaceous nitrogen con- 
sumers . 

Berthelot ® has lof contended that the free soil can fixate” 
nitrogen , he considers a sandy and clayey naturf of the soil 
essential, it must admit of free access ef air, @must not be too 
moist, be rich in potash and poor in nitrogen Gautfer and 
Drown” claim that the presence of Jiumous substances caus& 
rncrease of nitrogen ° . e, ne 

Soils free from organic substances do not fixate nitrogen, or 
the gain is slight The prese&ce of feine oxide so long con- 
sidered capable of fixing nitrogen, has no effect, Berthelo® as 
well as most investig@ors 1n this line, attribute’ tife fixati$n to 
the activity of nitrogen fixing chlorophyll free bacteria eIn 
most cases the amount 1s much less than that obtained in soils 
with legumes — No,inorganic soil corftituents are known to 

e 


1 Z Rub, xxv I 234 2 Bred Cent, Bl, avi 7899 
3 Cr evu 397 4N Rd ,1Y 20I 

5 Bot Zig, xvi 725, 741, 757, 781, 797 

6 Cr cvn 207, 852, cvi 638, 1049, 1214 
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epossess the power of fixing nitrogen, and “it 1s questionable 


whether humous substances can directly do this * 

In 1881 Atwater claimed that peas during their growth 
obtained large quantities of nitrogen from the air Atwater! 
and Woods made another series of eighty-nine experiments , the 
result will be found in their admirable paper in the American 
journal I will quote the following ‘‘ There was in no case 
any large gain without root tubercles , but with them there was 
uniformly more or less gain of nitrogen from the air, As a 
rule, the greater the abundance of root tubercles, the larger and 
more vigorous were the plants, and the greater was the amount 
of atmospherte nitrogen acquired The connection between the 
root tubercles and the acquisition of mtrogen, wuch was first 
pointed out by Hellnegel, 1s abundantly confirmed. In a 
number of these experiments, there was a loss of nitrogen in- 
stead of again The loss occurred where there were no root 
tubercles , 1t was especially large with oat and corn plants, and 
largest where they had the most nitrogen at their disposal ın the 
form of nitrate. This loss may probably be due to the decom- 
position of the seeds and nitrates through the agency of micro- 
organisms In brief, the acquisition of large quantities of 
atmospheric mtrogen by leguminous plants, which was first 
demonstrated by experiments here, and has been since confirmed 
by others 1s still further confirmed by the experiments herewith 
reported These experiments in like manner confirm the ob- 
servation of the connection between root tubercles and the 
acquisition of nitrogen. There 15 scarcely room for doubt that 
the free nitrogen of the air y thus acquired by plants ” 

Chemists, as a rule, hesitate to accept isolated cell life as 
modifying and conditioning the action of those more differ- 
entiated , yet it seems that all circumstances point to the fact 
that most reactions taking place between nitrogen and plants 
are influenced by micro organisms 

Let us hope that chemistry will, in the near future, score its 
greatest agricultural triumph, by unveiling the mysteries which 
still shroud the specific actions of these organisms, thus making 
1t possible to gppply the demands of a constantly increasing 
population 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


CAMBRIDGE —A course of instruction (Lectures ana 
Laboratory work) in sciences bearing upon Agriculture will be 
commenced 1n Cambridge this term, ıt will extend over two 
years and will include the following subjects —Agriculture , 
Chemistry, elementary and agricultural, Botany, elementary 
and agricultural , some departments of Physiology and Geology , 
Agricuyural Engineering, , Surveying, and Mensuration 
Arrangements will also be made for instruction 1n Book-keeping, 
and in Agricultural Law for those who desire it The subjects 
taken this term will be Elementary Chemistry, by Prof 
Livemg , and Elementary Botany, by Mr Seward, of St 
John’s College — Itis hoped that this course Will piove useful 
to gentlemen intending to farm, or to manage their own land, 
and to those who are likely to beeome esjate agents * Further 
information may be obtained from Mr H Robinaon, at the 
Umveisty Chemical Laboratory, Cambndge Prof, Fostere 
anngunces a new intermediate course in Physiology, with 
laboratory work, especially for medical students, to*begiven by 
Dr L E Shore, on Wednesdays and Fridays at ten, during the 
Michaelmas and*Lent teims 

Dr Donald Macalister, St John's, has Been appointed Assessor 
to the Regius Professor of Physic 


* 


Mr S F Dufton ha been elected to a Fellowship ateTnmty ° 


College, and Mr A Hutchinson of Christ's has been electel to 
a Fellowship at Pembroke College, in each case for distinc- 
tion m Chemistry, Both gentlemen took first classes an gash 
part of thé Natural Sciences Tripos ° ° ° 
Ma J Y Buchanan, F*R 
graphy will deliver & course ofelectures on Oceanegrapfy during 
the present Term imejhe New Museums, en Tuesdays qf 12 
o'clock, commencing on Tuesday, October 18 e 


Mr W°C D Whetham, B A , Bellow of Trayty College, has 


-- 
been appointed Assigiant Pemonstr@or of Physics in the Cayen 


dish Laboratory. : e 
Mr W B Hardy,M A , @umuior Demonstrator of Physiology, 
has been elected fb # Drosier Fellowship gn Gonville and Caius 


College . - sy ae o 
° . * 4 meg Chem Jour , xu 526, xui 42 . 
. . * . 
te 
: . 
. eu e 
. * e . s 
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SOCIETTES AND ACADEMIES 
° PARIS, 


Academy of Sciences, Octobei 3 M de Lacaze-Duthiers 
1n the chair — Observations of the new planet Borrelly, made at 
the observatory of Algiers (equatorial coudé), by MM Rambaud 
and Sy, communicated by M Tisserand —On considerations of 
homogeneity 1n physics, and on a relation between the velocity 
of propagation of a current and the capacity and coefficient of 
self-induction of the hne, by M C Clavenad —On the coevxis- 
tence of dielectric power and electric conductivity A claim of 
priority advanced by Mi E Cohn over M Bouty (see Wrede 
mann’s Annalene vol xxv p 454) —Comparative evaporation 
of the solutions of sodium chloride, potassium chlonde, and of 
pure water, by M. Pierre Lesage Within the limits of the ex- | 
periments, pure water evaporates more rapidly than solutions of 
eithe: chloride The solutions of K€1 have, with the same 
degree of concentration, a greater rate of evaporation than those 
of NaC] —On a fossil piece of wood containing fluorine, by M 
T L Phipson This was found 1n the cretaceous sandstone of 
the Isle of Wight, and analysed thirty years ago It yielded 
32 45 per cent. of phosphoric acid and 3 90 per cent. of fluorine 
It had a brown colour and a density of 2 71 —Identity of cas- 
carne and rhamnoxanthine, by the same —On a respiratory 
globuline contained in the blood of the chitons, {by M A B ! 
Griffiths The yellow blood of the chitons contains a respiratory | 
globuline which contains no metal It 1s colourless, and possesses | 
the same properties of oxygenation ang deoxygenation as hæmo- + 
globine, chlorocruorine, and other respiratory substances Its 
empirical formula 1s 

Coa Hers Nays SOr69 
| 


It has been named 8-achroglobine, to distinguish it from that of ! 
the Patella, which has been called acioglobine —Influence of 
the electric light on the structure of herbaceous plants, by M 
Gaston Bonnier After his researches on 1ees carried out at 
the electric station of the Paris Central Markets, the writer | 
expeiim nted upon herbaceous plants under simil@ conditions | 
The plants were placed at distances varying from 15 to 4m 
from arc lamps, whose light was kept constant for seven months 
The excess of ultraviolet radiation was intercepted by glass 
shades Under these circumstances, the majority of plants 
exhibited intense activity of assimilation 12 gr, of leaves of 
Ranunculus bolbosus developed 1 05 of oxygen 1n one hour, the 
corresponding figure for diffused daylight being o 52, and for full 
sunlight in midsummer 395 A certain proportion of plants 
died off, even in 1nt.rmittent light, especially if no shade was 
used Some plants showed an exuberant vegetation, the leaves 
a deeper green, and the peals more strking colours, Of 
these, however, the large: number soon began to suffer from 
excessiveassimilaton Some were able to adapt themselves 
completely, such as bulb plants, grasses raised from seeas, 
arborescent species, and submerged aquatic plants The latter 
alo showed no difference 1n structure, whereas the leaves of 
crocuses, anemones, and 1anunculi became almost unrecognis- 
able owing fo anatomica} modifications As a general result, 
ifthe continwous etectiic light through glass produces a great 
development 1n an herbaceous plant accompanied by an intense 
green, the structure of the organs 1s at first highly differentiated, 
butif tMe electric light is intense, and prolonged for several 
months without change, the new organs formed by the plant, 
whieh are able to adapt themselves to this kind of illumination, 
present remarkable modffications of structure in their various 
issues, and arg less differentiated, although always rich in 
chlorophysl urthe:, the direct electric Mghtis prejudicial to 
the noamal development of the tissues in virtue of its ultra-violet 
rays, even at a distance of more than 3m. 
e 
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* Royal Scientific Society, March %o june —The following 
scientifia papers have appeared in the Wachrfchten — 

Mare) —Burger Byelitmmary contributifis to a systematic 
account of ghe Nemertean fauna ofthe Gulf of Naples 

April —Wallagif ang Marmé New chemical combig&tions of 
Reetgbleorigin —Hecht Cdfitnibutons, «to gapmetrical crystallo- 
graphy —Hurwim On the théofy of ADelian functions, general- 
ising algebraic functfons into multifléer-&inctions and stating the 
generalised9** Roch " theorem —Schonfliesg €eftain rectilinear 
pesions of «Riemann surfaces Fricke Discontingous gmpupse 
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ewhose subshitutionzcoefficients are antegral numbers belonging 
to a quartic ** Korper "—Fricke PATRE Sponge ee — 
Fricke On the s fugction (2, 3, 7) —Rıttet One-vaTued auto- 
morphic forms of deficiency zero —Lindemann Solution of 
eqaiations by transcendental fynctians decond note See Roy, 
Soc of Gottingen, 1884 ) 

June —Hallwache Velocity of light in “dilute softitionss— 
Klen eal relations in Abelian fanctions —Bodlander Mole- 
cular combinations 1n solutions —Traube The crystal forms of 
optically uniaxial substances —Drude — Te theories of light 
tested by practical physics e 





BOOKS, PAMPHLETS, and SERIALS RECEIVED. 


Books —Matriculation Chemistry Temple Orme (Lawrence and Bullen) 
—Elements of Human Physiology Dr E H Starling (Churchill) —A 
Vertebrate Fauna of Argyll and the Inner H&brides J A Harvie-Brown 
and T E Buckley (Edinbwgh, Douglas) —Le Léman Monographte Limo- 
lo$que, F A Forel ‘lome Premier (Lausanne, Rouge) —Epidemic 
Influenza Dr F A Dixey (Clarendon Press) —Das Photographische 
Pigment-Verfahren Dr H W Vogel (Berlin, Oppenheim) 


PAMPHLETS —Etude sur la Courants et sur la Température des Laux de la 
Mer dans l'Ocean Atlantique General H Mathiesen (Christiania, Larpent) 
—Jup.ter and his System E M Clerke (Stanford) 


SERIALS —Engmeering Magazine, October (N Y ) —Contributions from 
the U S National Herharium, vol 1 No 5 (Washington) -~Himmel und 
Erde, October (Berlin, Paetel) —Veroffenthchungen aus dem Komglichen 
Museum fur Volkerkunde, 2 Band, 3/4 Heft (Berlin, Spemann) * 
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*FRESNEL’S *THRORY OF DOUBLE , 
» e REFRACTION 


The Optical Indwatrix and the T! vansmusston of Light 
zn Crystals By L Fletcher (Oxford University 


Press Warehoufe, 1892.) 

M R “FLETCHER has given us a valuable and most 
interesting book He has attacked some parts 
of the theory of double refraction in a manner which is 
free from many of the objections that may be made to 
the method more usually adopted, and which has the 
advantage of closely resembling that by which Fresnel 
himself made his great discovery 
In dealing with this discovery we must carefully bear 
in mind two facts The result of Fresnel's theory—the 
determination of the actual form of the wave-surface in a 
biaxal crystal—is undoubtedly true, the mechanical 
reasoning on which, in his second memoir on double 
refraction, he bases that result, 1s as undoubtedly false 
In recent times the explanation of the properties of the 
wave surface has been usually based on the erroneous 
mechanical reasoning Mr Fletcher, following Fresnel 
himself, has shown us how all these properties may be 
deduced from certain experimental results without the 
introduction of the false mechanics. In one sense this isa 
backward step, but since the advance had been in the 
wrong direction, 1t was necessary to retreat, and though 
“Mr Fletchers book teaches us nothing new of the 
mechanism of dguble refraction, 1t puts the kinematics 
of the theory ant the geometrical results which jt entails 
on ‘a sure foundation, and this 1s an aghtevement for 

which the author deserves our Warmest thanks 
The history of the discovery of the Jaw of double re- 
fraction, as given in Fresnel’s own papers, is of the 
deepest interest The formofthewave surface, 1n a uniaxal 
crystal, a sphere and spheroid, had been discovered 
by Huyhens Up to the time at which Fresnel wrote 
it was generally supposed thas even in a biaxal crystal 
one ray obeyed the ordinary law of refraction In 1816 
Fresnel and Arago proved that in an asotropic medium 
the direction of the periodic disturbance to which light 
is due is transverse to the ray, and from that time 
Fresnel set himsel to invesygate the laws of double 
refractyon He soon saw that the reasoning evhich led 
him to expect that in a uniaxal crystal the velocity of one 
wave must be constant could not apply to crystals with 
two optic axes,gand that in such, contrary to the usa] 
belief, there could be no ordigary raf Thums was 
announced in June 1820, The rst memoir on double 
refraction, presented to the Academy November 4I9, 
1821, but not printed tul 186$,'gives a detajed account 
of the experiments by which this result of his tifeory was 
verified, and contains the earliest development eof t the 
theory itself Agcording to Fresnel’s veeys at this time 
the ether displacement ın a crystal was at right angles 
to the ray-—it is noteworthy that the latest develop- 
ment of the mechanica? theory leads to this same 
result—and the Velocity of propagaton esepended 
on the elasticity of the medium in the direction of dgs- 
placement, Since, then, for any ray thereeare tyvo pos? 
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two directions of displacement, the*light must be po- 
lanzed in one of two directions — Sihice, also, the velo- 
cities are different in different directions, in Fresnel’s view 
the elasticity corresponding to a given dnection of 
vibration must depend on the direction, and a surface of 
elasticity can be @rawn each radius of which shall be 
proportional to the elasticity in its own direction 
When once this surface is known, the rest of the prob. 
lem can be readily solved Now, in the memoir we 
are referring to (“Premier Mémoire gur la Double 
Réfraction, Œuvres Complétes d’Augustin Fresnel,” 
T u. No xxxvit) Fresnel proved, for the case in which 
the double refraction as not strong, for which therefore 
the distinction between the ray and the wave normal 
might be neglected, that if for a uniaxal crystal the 
surface of elasticity were a spheroid of revolution the 
wave surface and the laws of double refraction would be 
those discovered by Huyghens It was an easy step 
from this to generalize and to suppose that in a biaxal 
crystal the surface of elasticity might be an ellipsoid, and 
to examine the results This gave him at once, to the 
same degree of appr@ximation as in the previous case, 
the form of the wave surface known by his name and 
the experimental laws of biaxial refraction discovered by 
Brewster and by Biot As yet the result was only ap- 
| proximate , worked out more completely the theory can 
be shown to lead to the same form of the wave surface 
as that developed by Lord Rayleigh (PA: Mag, June, 
1871) Huyghens’ laws and those of Biot and Brewster 
are not accurately obeyed 
But Fresnel’s mind moved rapidly, and a week later, 
November 26, 1821 (“Extrait d'un. Mémoire sur la 
Double Réfraction, Œuvres, Vol un, No xxxix), he 
corrected his first results and announced his complete 
theory The modifications required were not great , in 
his original theory he had supposed the displacement to 
be at right angles to the ray, in the final form it 1s sup- 
| posed to be at right angles to the wave normal, z2, in 
the wave front, while the elasticity ın any given direction, 
and therefore the corresponding velocity, 1s given by the 
reciprocal of the radius vector of a certain ellipsoid 1m- 
stead of by the radius vector itself ith these modifi- 
cations the wave surface is accurately Fresnel’s surface 
and the experimental laws of double refractiqn are accur- 
ately obeyed To this ellipsoid (of which the, inverse 1s 
des Savants Etrangers”? 
Instead, howéver, the Secon? Memoir | ‘on Doyble 
Rekactiot (Geyyres, to tome na No zn) Was printed 
£ C 


name of the “ Indicatrix" According to Fresnel’s theory * 
the two possible velocities of wave propagation in» ey 
duection are the reciprocals of fhe axes of the section” 
of the indicatrix by the wave front Tits law has been 
verified to a high degree of accuracy by direct mgasure- 
ment, and ıs thus made by Mr Fletcher the basis of his 
treatment ofthe problem These Memoirs of FreSnel’s 
remained unpublished tll 1868 The only printed an- 
nouncement of thé results was a notiee »m thé Moniteur, 
December 12, 821, with a view ofeclaiming prierity for 
the digcovery, and th® Report of the Referees, Fourier, 
Ampér@, and Arago, who "August 1$, 1822) recom- 
mended that ıt Shoufd be  Phitted if full en the “ Recueil 


sible velocities there must for that ray be two and only 


Fresnel’s surface of elast: city) Mr Fletcherdhas gyven the e 
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(tome vu of the Recueil) in 1827, the year of his death, and 
this ıs the papes which contains Fresnel’s latest develop- 
ments of his theory In it he suppresses entirely his 
method of generalization and develops that mechanical 
theory by which, to quote his biographer Verdet, “he 
endgavoured to rediscover tiuths which a profound 1n- 
tuition had first revealed to hım” The truths remain, 
and though Fresnel’s methods and their historical 
development are clearly given in his collected works and 
in M Verdet’s most admirable introduction to them, 
Mr Fletcher has done good service to science ın call- 
ing fresh attention to these earlier papers and in making 
a modification of this method of Fresnel's the foundation 
of his work ° 

In his note to the first memoir, when discussing the 
inexact reasoning by which Fresnel afterwards supported 
his mechanical theory, Verdet writes ("CEuwvies de 
Fresnel,” n, p 327) — 


* I] pouvait sembler singulier que le résultat définitif 


d'un 1aisonne nent incomplet et inexact en deus points , 


fût une des lois de Ia nature dont l'expérience a le mieua 
confirmé la vérité On a vu au contraire que cette loi 
s'était manifestée à Fresnel comme le résultat d'une 
généralisation toute semblable aux généralisations qui ont 
amené la plupart des grandes découvertes Lors qu'il a 
voulu ensuite se rendre compte de la loi par une théorie 
mécanique u n'est pas étonnant qu'il ait, peutêtre à son 
insu, conduit cette théorie vers le but qu'il connaissait 
d'avance et qu'il ait été déterminé dans le choix des 
hypothèses auxiliaires moins par leur viaisemblance 
intlinséque que par leur accord avec ce qu ^l était. en 
droit de considérer comme la vérité ? 


True though this may be, the fact remains that until 
Lord Kelvin developed his theory of a contiactile ether 
a few years ago, no one of the distinguished men who 
have followed 1n Fresnel's steps had discovered a satis- 
factory mechanical basis for Fresnel's great generaliza- 
ton But to return to the book before us As has been 
mentioned, Mr Fletcher's method of development differs 
somewhat from that indicated by Fresnel He finds it 
more convenient to work with rays than with wave- 
normals or wave-fionts, and the construction he adopts 
is the following Draw a normal at any point of the 
ellipsoid of elasticity—the indicatiix ın Mi Fletcher's 
language «From the centre of the ellipsoid draw a line 
perpendicula1 toehis normal, and conside: a ray travelling 
in*the digectton of this perpendicular Then the reci- 
procal pf theantercept on the normal between the suifaee 
and the ray measures the velocity of propagation along 
the way, and the plane c of polarization of the ray touches 
the indicatrix at the póint at which the normal is drawn 
According to fresnel’s theory the radius vector drawn 
from gie centre to this point is the direction of vibration 
in the ray, while according to the most recent modifica- 
tion bf thé theory, the motgon takes place aleng theg»ormal 
itself From this simple construstion, the form of ghe 
wave- -suyffce aed «ll the knowa laws “of the propagation 
of liglet in crystalswar& deduced ina rict and skilful 
manner At the sane time, Whfle giving Mr Kletcher 
tle fullest credit for* his eciginahity, weale at ttmes ın- 

chned to wish he had" adhere hort closely to Fresnel's 
method He adnfits of course’lAmself thas a single ray 
cannot be propagated® through the ethå We may hope, 
tHat*some of those who read his book will go $n to tudy 
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‘must deal with w&ves and not with rayg and the 





. 
the mechanical theory of double refraction Then they 
would 
find it an advantage to have had the one idea to guide them 
throughout Again, the new method leads to a multi- 
plitity of names for one andthe same thing, and this 1 
2 disadvantage «We have ray-suifacd used fof wave- 
surface, although the two are identical, nor 1s 1t easy at 
first to recognize the optic bi-norma]s and the optic 
bi-radials as the optic axes and the lines of sipgle ray 
velocity respectively , but these are small points when 
compared with the main object of the book, which well 
deserves attention and careful study The lgst chapter 
deals with the problem in a more general way, but space 
forbids us to follow Mr Fletcher®into the questions he 
thgre raises , it mus? suffice to call the reader’s attention 
to 1t, and especially to the fallacy discussed in Section 17 
RTG 


THE PROGRESS OF HORTICULTURE 


By William 
(Waltham Cross, Heits W Paul and 


Contributions to Horticultural Literature 
Paul; ELS 
Son, 1892 ) 


For about half a century M1 Paul has been fabourie at 
the work of horticulture alike 1n the garden and at the 
desk As a business man he has not confined himself 
sunply to commercial routine As an observer and an 
experimente: he has not been hedged in by the dogmas 
and prejudices of any particular school of science, and as 
a writer his aim has always beeneto recofd truthfully and’ 
instruct faithfully It is a matter of congratulations 
therefore, that the author should have gathered together 
m a convenient form some records of a lifetime's work 
Certain portions we should have eliminated as of past 
or of personal mterest only , certain others as of relatively 
minoi importance , but Mr Paul is addressing a mixed 
audience with varied sympathies and interests, and ıt may 
be that the paragraphs we should mark for deletion 
would be those which others would best care to freserve. 
Mr Paul groups his wretings, as here collected, under 
the three heads of (1) roses, (2) trees and plants, and. 
(3) fruit culture and miscellanea They would fall equally 
well under other categories, such as the commercial and 
practical, the zesthetic and the biological In this notice 
we must confine ourselves to Mr @aul’s writings as a 
naturaliste Such, however, 1s the interdependencgamong: 
varioug branches of inquiry, that 1t 1s almost 1mpossible, 
in this connection to 1solate any special subject, even if it. 
were desirabletb doso From this point gf view Mr Paul's 
book, 15, thogh undgsignedly, an apt representation of 
the present condimon offorticulture On the one hand, the 
relations of that art to the perception of and to the canons 
of beauty are obvious — Fgjually clear are its bearings on , 
routine ractice On theother hand, its connection with 
Biological s science, in spite of thé teaching and example of 
D&rwia, 13 not set adequately recogniged , nor has the 
statesman as yet grasped the truth that progress in 
agriculture must follow to a large extent on the lines 
familiar efo horticulturists. Of the maay remedies pro- 
posed teemitigate and clear away fhe depression under 
which agiicultpre 1s suffering, none is more likely 
to bg sesviceable than the adoption, so far as 
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those conversant with the state of conemercial horticul- 
ture, as contrasted with the condition of the correspond- 
it department of agriculture, 5nd it will be brought 
hone to the thoughtful reader by the perusal of some of 
Mr Pauls pages It 1s mteresting, too, to see that mat- 
ters at which some gminds would still be inclined to scoff 
as unpractical, or which they would regard as mere means 
of affording agreeable recreation, are the very depart- 
ments in which the greatest practical successes have 
been achieved ın the past, and which are of the best 
augury for progress 1n the future 

Biologically speaking? Mr Paul has been not only a 
keen observer but a careful experimenter on a very largg 
scale, and over a very long period. It 1s true his experi- 
ments have not been and could not have been made with 
the exact accuracy which we expect in the laboratory, but 
they have been made under conditions far more akin to 
those which occur in nature Moreover, they have been 
made, although with a definite aim, yet without reference 
to any particular theory The reader will accordingly 
find in these pages records of work and inferences fiom 
carefullf*planned experiments directly bearing on many 
subjects now attracting the attention of naturalists, such 
as hereditary transmission, variation from seed or from 
bud, selection, fixation, close fertilization, and the various 
degrees of cross-impregnation Incidentally these sub- 
jects receive illustration in many chapters o Mr Paul's 
bpok , but the address en “ The Improvement of Plants,” 
which was read in 1869 Before the provincial meeting of 
the Royal Horticu&ural Society at Manchester, contains 
a summary of Mr Paul's views on these subjects which 
we strongly commend alike to the notice ef naturalists 
and of agriculturists i 

It is very interesting to compare what he says about 
selection and variation in plants, such as the Camellia, 
the Chinese Primrose, or the Hollyhock, which are the off- 
spring of what we regard as pure species, with the corre- 
sponding processes imn the Rose, the Pelaigoninm, or the 
Chrysanthemum, which are varifable mongrels In this 
connection we may in passing allude to the power which 
the gardener has, of course within limitations, of creating 
new forms The orchid cultivator, for example, inferred 
parentage of certain hybrids met with in a wild state, 
but he has since proved the comectness of his inference 
by actuflly producing in his orchid-house maify of the 
same forms that occur in the forests of the topics 
Another very striking cast (not specially alluded to by 
Mr Paul) is the @production and development of what 
are known as tuberous Begonias è Thesé have been 
evolved by the art and patience of the *s8rdener, within 
the last quarter of a century from repeated crossiag 
between certain Andean speciesof Begonia and their, de- 
scendants The result is the establishment of a,race 50, 
totally distinct from anything yet known in natus 4s 
would justify a systematic botanist ın forifiimg a separate 
genus for their reception Many an accepted genus is 
based upon less mportant points of, distinction than those 
which characterizt the tuberous Begonias, ande which, 
indeed, have been gathered together by Fdurnid? under 
the genus Lemoinea The degreé of permanence of thia 
artificially formed genus 15, of course,ainknoven , bat we 
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circumstances permit, of the principles and practice 
. of the Pxogressiveggardener This 1s Very obvious to 


do know already that the peculiarities are reproduced 
from seed, and that each year the plarfts are, as the 
gawleners say, becoming more "fixed" We have 
alluded to these as illustrations of the kind of work upon 
which Mr Paul has been engaged for half a century 
They may be taken,as examples of the material he bas 
gathered together in this book, which 1s not merely pre- 
sented for the delectation of the ordinary lovei of flowers 
or the profit of trading horticulturists, but 15 also cal- 
culated to increase the productive resources of the coun- 
try, as well as to forward the progressive? development 
of our knowledge of the natural history of plants 

As a further illustration of Mr Pauls method we cite 
in conclusion a passage which will, we think, justify us 
for recommending to scientific readers the perusal of a 
book which they might be disposed, fiom its title, to 
thnk had little in it to interest them “ My experience 
in selecting, hybridizing, and cross-breeding tells me 
that he who ıs seeking to improve any class of plants 
should watch narrowly and seize with alacrity any devi- 
ation from the fixed character, and the wider the 
deviation the greater aye the chances of an important 
issue However unpromising ın appearance at the outset, 
he knows not what issues may lie concealed in a variation, 
sport, hybrid, 01 cross-bred, or what the ground newly 
broken 1s capable of yielding under careful and assiduous 
cultivation If we would succeed in this field we must 
observe, and think, and work Observation and expen- 
ment are the only true sources of knowledge in nature, 
and while ofserving and experimenting we should above 
all things guard against prejudices ” 

MAXWELL T MASIERS 





LIFE IN MOTION 


Life in Motion, or, Muscle and Nerve 
McKendnck, MD, FRS 
Black, 1892 ) 

NDER this title Prof McKendrick gives us the gist 
of six lectures delivered by him during last 

Christmas holidays to a juvenile audience at the Royal 

Institution of Great Britain , and, judging fiom this little 

work, ıt is evident that no pains was spared by him to 

render these lectures as instructive and interesting as 
abundant illustrations and experiments cotild neake them. 

In presenting these lectures to the public in book form 

he®places us under an obligation gratefully to*be acknow- 

ledged. for professional physiologists stand alone amongst 
their colleagués in othe: departmenjs of science m tMefr 
disdain of any attempt at the production of attractive 
and simple screntifie literature In very pl€asing sympa- 
thetic style the reader is introduced to the wod of 
motion and to the special motions of the living muscle 
He is slsown how the movementgof a muscle are tecérdeg 
by «he physiologist anti the apparatus used for gts stimug 
lation Artificial tetanus fs described, fhe*muscle sound 
and its elasticity*referred to, and a*'perhaps too®short 
descriptton given of amcboid and claw motíibn The 
physiology of theenerye 15 the discusse , and the gid? 
duction of heat m muscle | In'the fifth IdPture 15 a short 
account of theesqurces of muscular gnergy, a cqmparison 
drawn between a muscle and the steagn-engjne, ang@2 


By John Gray 
(Adam and Charles 


P comparatively detailed agcount of muscle fatigue ys given 
e e 
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The sixth and final lecture deals with the electrical phe- °! 


nomena of muscle and with a very curious group of fishes 
termed “ electrical ” 

The arrangement of the book is excellent, yet we are 
1gclined to think thatit shares with many other works on 
physiology one common fault What we all want to 
know more about 1s the life and activity of the organism, 
and the physiologist very rightly spends much of his 
tme in experimenting in every conceivable way, 
and generally with isolated parts of the organism 
His apparatus is often of the most varied and intri- 
cate kind, and his experiments yield him definite re- 
sults Many of these results, however, are at present of 
little value ın shedding light on physiological processes, 
and should not, we think, obtain the prominent position 
they now occupy inthe text-books To take an example, 
the experiment to demonstrate the muscle curve, in which 
the muscle 1s isolated and stimulated electrically, 1s one 
of the stock experiments minutely described in every 
text book In this experiment the muscle is separated 
from its antagonistic muscles, stimulated in quite an un- 
natural way, and the result of the experiment is totally 
different from what takes place in a contracting limb 
Itıs certain that in nearly every text-book the reader will 
find that from this and similar experiments he 1s apt to 
obtain incorrect and misleading ideas He no doubt 
learns something regarding very interesting electrical ma- 
chinery, but very little physiology Of recent years far 
more attention has been bestowed upon the movements of 
muscles in the limbs, and comparative physiology is at 
last asserting its influence Itis to be hoped that when 
this knowledge finds a more prominent place in text-book 
literature, “muscle and nerve physiology,’ in the proper 
sense of the term, will be more satisfactorily taught 

Returning to what more exclusively concerns Prof 
McKendnick’s book, we may point out a slip on page 81 
where it would appéai that the muscle sound corresponds 
in pitch to the fundamental tene of a body vibeating 
19 § times a second, instead of to one vibrating at twice 
that rate, and that Prof McKendrick does not inter- 
pret this sound, on the lines followed by Helmholtz and 
others On page gt the modern view of a "cell? is 
represented ın a drawing, and the nucleus has inadver- 
tently bees onfitted* On page 31 a long and short cir- 
cuiting key 1s represented, while a simple key 1s described 
in the accompanying text These,” however, are But 
trivial faults to find in an excellent little work, which 1s 
fost admirably got up and beautifully tllustrated by 
nearly one hundied excellent figures 

* The rgadeif*will, we think, obtain a good insight into a 
department of physiology, and will be stimulated to 
further research in the literature of this interesting sub- 
yd E * JBH 
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o > ° PLUMBING * 
@rinciples anf "Practice gf Plumbing By Se “Stevens 
Hellyer. ponder GaSe Belt and Sons, 1891) 


HOSE who áre acquainted $ with My Wellyer's large: 
` book on domestic Sanitation, Dylce Domunye : 
wilf not find much new matter 1p the present ‘olum®, but 
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| the subjects arg treated less *discursively, and are fairly 
well brought down to date ? P 
There 1s no trade which has been more discussed im 





| recent years than that qf plumbing, and if plumbéts aye 


not impressed with a sense of their responsibiletes, it 15 
certainly not the fault of the architects and engineers 
who employ them The manual skill necessary to per- 
form the most ordinary operations 1s*in itself so difficult 
! that many workmen fail to acquire it, and, orfthe other 
hand, many experts 1n the details of the craft are never 
properly educated in the principles of sanitation. which 
are necessary to make their work effectual from a sanitary 
standpoint Tt 1s the combinatiog of both kinds of know- 
ledge in the writerewhich makes Mr Hellyer's books of 
t Éxceptional value It matters little whether itis an archi- 
tect on one hand, or a working plumber on the other who 
| studies them, because they are of equal value and of 
equal interest to both The present handbook 1s specially 
valuable in these respects because most of the informa- 
tion upon matters of practical workmanship 1s given con- 
currently with the reasons which should control the details 
and the principles which should be in evidence when the 
work 1s finished 
No one unacquainted with the practical diffidulties 
which frequently crop up in sanitary practice can realise 
how much knowledge and experience is necessary to 
overcome them Houses in London often present the 
most puzzling problems, and an intimate acquaintance 
not only with the principles and practice of the subject, 
but also with all the most recent applmnces, is required 
for their successful solution The ventilation of all the 
different parts of a complicated drdinage system, in- 
cluding"that which ıs necessary to prevent the syphohage 
| of traps, sometimes ieqaires an amount of thought and 
, attention which a layman would think was uncalled for 
in the face of its apparent simplicity It ıs no wonder 
that there are frequently failures to meet the highest 
standard of excellence, especially when incompetent 
persons are employed to design and superintend 
the necessary operations On the other hand, there. 
are thousands of house$ in London in which no 
such difficultres occur, and in which the draimage 
and plumbing arrangements ought not only to be 
| extremely simple in themselves, but intelligible to the 
| ordmary householder When such «ases are entrusted to 
a buildeg or an intelligent plumber, the first reqyusite 1s 
| the mgnual skill required to carry out the various details, 
and this must be acquired by, the workman through ap- 
prenticeship, & from his having acted as the assistant 
or * mate" af a journeyman for several yeats The next 
requisite 1s that &e shquld have a clear knowledge of what 
y hs he is géing to do and why he does ıt This may be ac- 
quired toa great extent from his being familiar, ın his, 
capacity asa workman, with the designs of an architect 
‘or engufeer under whose directions he has been employed, 
| ahd if 1s*to such men that Mr Hellyens text-book should 
| be specially" valuable By studying” its pages he will 
| avoid many mistakes He will know what sort of joint 
to makee what kind Of trapeto avoid, how to secure the 
tfaps frim syphonage, and how gererally to complete his 
work so as to pass the lgtest standards of excellence We 
Can equally, recommend it as a text-book for architects 
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, who, although they gare unable to acquife any technical 
skill ın carrying out the operations themselves, should 
have, pevertheless, an iatimate knowledge of the principles 
which they ought to embody” , ° 

‘We think that rfore space should hawe been devoted 
to that portion of the book which deals with drainage 
proper While nea ly roo pages are given to lead-laying 
and the jginting and bending of pipes, only about twenty 
pages are devoted to house-drains, and a great part of this 
1s occupied with illustrations of appliances Not more 
than one or tvo pages are given to the subject of cast-iron 
drains, although they are strongly recommended, and 
the subject isa very imfortant one We trust, however, 
that the author will remedy these Yeficiencies in thg 
future editions which will doubtless be required to supply 
the demand for his excellent text-book 
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OUR BOOK SHELF 


A Lecture Courseof. Elementary Chemistry ByH T 
Lilley, M A (London Simpkin, Marshall, Hamilton, 
Kent and Co, 1892) 


THE “abtupt use of chemical terms, and the condensed 
style adopted by the author in this book, make it evi- 
dent that it 1s not specially designed to smooth down 
the difficulties which confront the unaided learner who 
approaches chemistry for the first time It seems rather 
to be fitted to replace the notes which might be taken 
on a course of lecture instruction Regardedein this light 
i£ 15 a useful volume, the knowledge it contains being, in 
the main, sound and to the point 

* It deals with thg metals as well as with the non-metals, 
and dovetailed with the ordinary chemical information 
are many instances that the author has tried to kdep pace 
with current work, and has attergpted to give the student 
all the important points to be noted in a fairly complete 
course of elementary chemistry 

A short series of exercises chiefly in chemical arith- 
metic are given at the end of the book, and a table of 
contents and an index are supplied, 

It wowld be advisable on p 53 to say that ordinary 
sulphur crystallises in the rhombic system To speak of 
the crystalline form as an ocsolfedron tends to create an 
impression common among students, that ordinary sulphur 
belongs to the cubic system Fluorine was not made by 
the electrolysis of liquefied hydrofluoric acid, but of a 
solution of potassium fluoride in the acid*, the pure acid 
15 a non-electrolyte » 

It 1s hardly correct to state that calcium sulphate and 
hydroxide are the only known examples of s@lids less 
soluble 1n hot than in cold water , calcium isobutyrete and 
one of the thorium sulphates are additional instances 
On p 98 the flame colorations of potassifim and sodium 
are confused, and brass seems to be omittedgn treating of 
the alloys of copper and zinc $ we WR 


Longmans’ School Geography for Narth America 
George G Chisholm and C,H Leete (New Yor 
Longmans, Green, and Co), t. o 


Ir Mr Chisholm's weleknown geographical fext-book 
was to be extensjvely used in the United States, f wes 
inevitable that it Should be altered in a waf which" would 
adapt it to the special needs of American schools *The 
task was undertaken by Mr Leefe, and he has accom- 
plished it with much skill ànd judgment Thégparts he 
has rewritten are thóse relating to Ameriga ineqener§l, 
North America, and the United States To these he 


y 


gives a prominence which was not necessary or desirabfe, 


for European students of geography, but Whicheis no 
doubt essential for learners gn the othe? side of the 
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Atlantic The plan of Mr Cnisholn?s bpok and the 
spirit of 1ts execution have both been ‘maintained, and 
the Work ought now to be quite as usefulin the New 
World as it has already been in the Old 


Garden Design and Architect? Gardens By 
Robinson, F LS *(London John Murray, 1892) 


THE author of this book 1s firmly convinced that to chp 
and align trees in order that they may “harmonise” 
with architecture 1s “ barbarous, needless, and inartistic ” 
He 1s in love with Nature's methods, and would give 
them in gardens much freer scope than 1% accorded to 
them by persons who hike best a certain trimness and 
formality It 1s to be regretted, perhaps, that Mr 
Robinson deals with the subject in so polemical a temper, 
but the cause for which he contends ıs good, and he 
does excellent service by bringing out prominently what 
has always been the essential principle of the best and 
most characteristic kind of English landscape gardening 
The value of the essay is greatly increased by a number 
of well-selected illustrations 


Ww 





LETTERS TO THE EDITOR 


[The Editor does not hold himself. responsible for opinions ex- 
pressed by his correspondents Neither can he unde iake 
fo seduir, or to correspond with the writers of, 1 ejected 
manuscripts intended for this or any other fart of NATURE. 
No notice 18 taken of anonymous communications ] 


The Alleged * Aggressive Mimicry " of Volucelle 


In the course of a review (NaTuRF, October 6, 1892, p 
535) of a bogk, ‘f Animal Coloration,” by Mr Beddard, Mr 
Poulton takes occasion to refer to a theory professing to eluci- 
date the resemblance of Fo/urelle io humble bees, & This 
reference 1s occasioned by the suggestion of a counter-hypothesis 
by Mr Beddard The view adopted by Mr Poulton (*' Colours 
of Animals,” 1890, p 267) is that proposed by Kirby and 
Spence, and subsequently alluded to by Kunckel d'Herculais 
(‘Organ et Dével des Volucelles,” Paris, 1875) and others, 
but as Mr Poulton makes no reference to these authorities he 
may be assumed to accept the full responsibility In the place 
named he says —“ The boldness of these enemies sometimes 
depends on the perfection of their disguise. Thus the larva of 
flies &f the genus Poluce//« live upon the larve of bees and 
wasps Volucella bombylans occurs 1n two varieties, which prey 
upon the humble-bees Bombus muscorum and B. lapidarzus, 
and are respectively like these Hymenoptera The resemblance 
1s very perfect, and the flies enter the nests to lay their eggs ” 
Mr Beddard (/ e, p 225) criticizes the view that the fly 
resembles the bee that 1t may with impunity enter the nest, and 
proposes to look on the presence of thg fly’s larvæ în the bees’ 
nests as akin to the presence of supposed ‘‘ pets ” ithe nests of 
ants As Poulton points out, this suggestion leaves the original 
difficulty of the likeness of the fly to the bee untoyched 

Having little interest in either of these speculation# which 
seem fantastic and premature, it ıs with reluctance that I take 
part in the discussion The case, however, of V bombylaasas 
not only interesting as a striking, and to us in England a most 
accessible instance of the phenomenon of Myicry, but as an, 
example of Variation it ıs almost unique among aninmls, while 
among plants perhaps it 1s paralleled only by Darwin’s famous 
case of the peach and the neclarine It 1s besides a case well 
suited fag expertment and close observation, The nests p®sur- 
face building bees May gowards evening be lifted bodily, bees, 
Voucelle, and all, witha spit of earth, and transferred to a bo, 
This may be taken home and set next morning *n a wirylow «ill, 
when on opening'she box the bees ijo on with ther work 
for the gest of the summe® «If any one seeks an opportunity of 
honestly etrying to get to the bottom ? a gase of Mimicry, 
instead of specula&ng bow ıt at Targe, he can scarcely $ind& 
better case than this The negd for such obeervations ıs great, 
for the account confidently given by Poult&n, though according 
well with his hyp8theses, accords withtthe tiuth les$ well 

9 * In these aircfinstances it mif not be outeof place to gwga 
brief statement oféhe factg as they were established p entomo- 
logists long ago The Vo/@eed/e are & small group o | flies, con- 
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taining four British*species (Verrall, ** Cat Brit Dipt ,” 1888), 
of these most if not all vesemble various Hymenoptera he 
commonest and most 1emarkable 1s V boméylans, which may 
be seen 1n any English hedgerow on a sunny day 1n early sum- 
mer  Thisfly exhibits the rare condition of existing in two dis- 
tifict forms m both sexes The one forMm 1s black with a red- 
tail, ın no small degree resembling a small worker of a red- 
tailed humble-bee such as B lapidarius L or B Deshamellus 
Kirb [he other form has a yellow borde: to the thorax, yellow 
hairs on the antero lateral parts of the abdomen, and a grey tail, 
to an equal degiee resembling a small worker of one of the 
several yellowfbanded humble bees, ceg B  Aetoum L, 
B tevestris la, or IB. Scrwunshuanus Karb Both varieties 
occur in both sexes and are about equally common The prob- 
lem of the evolution of these distinct forms is thus one of the 
most complex Some may ask, Ifthe varieties are thus distinct, 
how arethey known to be one species? The evidence of this 
1s (1) that no point of structure can be found to differentiate 
them, (2) that males of the one variety have been seen coupled 
with females of the other and vice versa (Macquart, ‘‘ Suites à 
Buff," p 479, Zeller, Stet ent Zig, 1842, p 66), and 
lastly (3) that intermediate forms have been found as rarities 
(Erichson, Siet ent Zrg, 1842, p 115) This evidence 
may not satisfy all, but as regards Mr Poulton the identity of 
the two as one species 1s not in dispute, for he admits this 

But though the likeness of V dombylans L and its var 
mystacea L (= plumata de Geer) to*the red-tailed humble bees 
and to the yellow-banded humble-bees respectively, is really 
close, neither these forms nor the less common var hemor: hoid- 
ais Zt present any special likenessto Z muscorum L, which 
has a bright brown thorax and a grey abdomen Tt 1s true that 
Kunchel has spoken of a resemblance between the var mys- 
facea and B muscorum, but itis hard to see upon what ground, i 
for indeed ıt ıs much as 1f one were to liken a tabby cat to a 
fox As Kunckel himself says, the gieat resemblance of the fly 
is to the yellow-banded 2 žortorum LÀ 

To return to Mr  Poulton's statement, he says that the 
two varieties prey upon “Bombus muscorum and B lapidarius, 
and are respectively like these Hymenoptera " These words 
contain en ambiguity which I cannot believe intentional But 
supposing for a moment that one of the varieties wee hke 8 
musco: um (which it 1s not), the sentence must be taken to mean 
that each variety preys upon the species of bee which it most 
resembles, the red-tailed variety on the red tailed bee and the 
yellow variety on the other This is indeed demanded by the 
hypothesis of “ Aggressive Mimicry ” In this form the state- 
ment is often made, though I never met it elsewhere 1n print 
Iimvite Mr Poulton to produce observations in support of that 
statement If he will establish it he will do a useful woik 
When this statement was written I must believe that Mr Poul- 
ton had not read the several authorities" on. the subject, many 
of whom 1elate h$w both varieties have been reared from the 
nests of each type of bee, both from the red-tailed and from 
the yellowebanded (Kunckel, p 58, Drewsen, Stet ent Zig, 
1847, p 24, A Bofe, Kroyer’s ‘‘Naturh Tids,” 1838, 
p.237) Its still possible that both varieties are born of one | 
mother, arf ıt 1s possible, too, that each fgmale does her best 
to choage the fest of a bee hike herself, bitt in support of this 
hypothesis I know no evidence, and mdeed Kunckel (p 58), 
ageg considering this possibility, gives it as hig opinion. that 
probably the varseties of V dombylans lay indifferently in the 
nests of all Bombe From the omission of these facts, which to 
*n appregaatiorPof the evidence are vital, we should infer that 
Mr Qoulton was not acquainted with Kunckel's work, were 
1t not that he repeats Kunckel’s selection of B muscorum as a 
Íormg:esergbled by one of the two varieties š 

eButthough Mr Poulton 1$ wrong n sayigg that eithef variety 

Pacem d resembles B muscosum, hé is right in saying teat 

bombyl@is preys en this bee's wests, for de¢k varieties have 
been bréd from them, eyen from the sameenest (Kunckel, p. 
58) € my rooms at fhis momenta several nests of B mmus- 
corum, each contawtg many ,larve of V bombylans® resting 
fer the winter, tofemer&e in mmer, as I hope Li 

Tifre is then. gyiden@e thae the do varieties, though they 
may breed together, yet remain Subs en gir distinct , and that 
though they respectively resemble differents species of bees, 
they are both foung together, ng only in nestsgof bees which 
teye resemble, but also, and in my own experience, fore 
abundantby, ın the Mests of@anothe,*bee which they do not 
resemble. e * 
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Mi Poulton further omits to mentin that P pellucens, 
though ın nowise résembling the common wasp, yet lives in ats 
nests, together with F zrazzs which does resemble a wasp, and 
P sonaria which is like a hornet (Kunckel, pp 54 and 53 
This fact also I commend to Mr Poulton’singenwty . 

The publication of statements like this of Mr Poulton’s, 
omitting most salient facts—facts, besides, which, though 
adverse to his speculations, add a ten-fold interest to the sub- 
Ject—is surely unfortunate It may be rephed, that Mr 
Poulton’s book 1s of a popular character and does not aim at 
the completeness of scientific work , but ın making choice of 
evidence, even for popular exposition, ıt 1s well to remember 
that the value of facts 1s not to be measured by she ease with 
which they may be momentarily fitted to the sustenance of a 
facile hypothesis e WILLIAM BATESON 

St John's College, Pambiidge, October 9 


Induction and Deduction, 


Miss JONES agitates a question that ought not to settle 
down without having caused that discussion which its propcund- 
ing 1s fit to awaken 

This discussion does not, however, relate to the mutual rela- 
tions of Induction and Deduction—at least, not as the magn topic 
thereof It relates to the fragmentary condition of that which 
1s usually referred to and accepted as logic We are so apt to 
take ıt for granted that our so called logic is tolerably competent 
and complete as an account of human reasoning in general, 
that itis of great utility when some one—as Miss Jones does 
now—raises a question that 1s adapted to direct our reflections 
towards some one of the several, perhaps many, gaps that exist 
in that most important, but too often not understood and mis- 
understood, branch of science It 1s with this specially in view 
that I have v@tured to wiite this 

In geometry nothing is more usual than tg draw a univei-al 
conclusion from a case that, to all ®idinary ways of apprehen- 
sion, seems to bea single instance Indeed, this 1s one of thé 
cardinal features of geometrical reasoning " Perhaps we might 
well say «hat it ıs the most characteristic feature It isethis 
feature that theequestion that Miss Jones agitates ought to call 
into prominent notice . 

She selects for her purpose the case of the 1sosceles triangle, 
and asks, How, from premising that the angles at the base of an 
(one) isosceles triangle are equal to each other, are we logically 
warranted ın concluding that that same equality is true of all 
isosceles triangles ? 

‘That we do thus conclude ıs known to all, as 1s alsomhe truth 
that such a conclusion is a typical one 1n geometry Nor have 
we, nor can we have, the [€ast misgiving as to the rigorous 
validity of such conclusions 

It would be a digression for me to point out here the essential 
characteristics of that form of :easoning which, properly speak- 
ing, 1s induction e It is sufficient for my present purpose to 
iemark that true induction is utterly unable to yield us any con- 
clusion that 1s more than progable and approximate 

From these characteristics alone we may know that our 
geometrical conclusions in view are wot, as Miss Jones takes 
them tobe, inductive conclusions 

But since our geometrical conclustons are natural and valid, 
the question sm remains, What sort of conclusions are 
they ? 

If ¥e propose &o call them deductive conclusions, then, when 
we revert,to the Srfay ofesyllogisms, categorical, hypothetical, 
dispunctive, dilemmatjic, &c , we find none of them, nor any 
combination of them, that cam by any means be made applicable | 
We havego fet not merely fiin an “apparently particular but 
fgom an apparently absolutel} singular proposition to a univer- 
salong To do this deductively, fhe body of doctrines and 
caflons, th&t 15 usually called logic, con(gsses itself wholly 
unable It lay$ down as one of its cardinal rules, one that it 
declafes is ** founded upon the Laws of Thought,” that if any 
premise 15 particular, then,only a particular conclusion can be 
drawn ? . 

Nevertheless, I am going to submit thatthe reasoning under 
discussion 1s a true 1nstance, not of induction, but of deduction. 
Ieubmit that the eeasoning that we do actually follow 1s that 


“vhich gay beeformulated thus — . 


This esosceles (rangle 1s ANY ssosceles triangle 


The angles at the base of this, isosceles triangle are equal to 
9e e . 
° 
* s 
n . 
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each other Therefore, the angles at the lise of any (or every 
or ail) isosceles triangle gre equal to each other 
e In order to make the natureéof thys reasoning plamer, I wall 
put the sgme in syrgbols 


Put X = the isosceles triangle in feneral $ 
Z = this particular isosceles triangle , 
a = angles at the base, 
e = equal to each other 


. 
Then our reasonmg will appear thus — 


Zis X, 
& of Z is e, 
& of X ase 


This looks very much 45 though we had in hand a case of the 
logic of 1elatives 

We will all recollect the challenge of Be Morgan —‘‘ If apy 
one will by ordinary syllogism piove that because every man 1$ 
an animal, therefore every head ofa man 1s a head of an animal, 
I shall be ready to set him anothei question” This would 
be in symbols— 





All Mis A, 
hofMishofA 


Our case, accoiding to this sort of formulation, would appear— 


Zisany X, 
&of Zisa of X, 
a ofZise, 


* 
aofXise 


. 
The distinguishing characteristic of our case as compared with 
the case put by De Morgan resides 1n the different natures of the 


two propositions— 
All Mis A, 


and Zis any X 


The former ıs the usual universal categorical Sfirmative pro- 
‘position of ordinasy logic e The latter 1s a sort of universal cate- 
gorical affirmative proposition that certainly exists and 1s 1m- 
portant, but whichghas not yet been recognized, unless 1t may 
be by the quantifiers of the predicate m their propositon— 


All A 1s all B 
It implies ngorously that not only bd 
Z ıs any X, 
Z 1s every X, 
Zi1s all X, 


any (or every or all) X is Z 
) not X 1s not Z 


but that 


3? 33 32 
3,» ” 
any X is ewry Z 
every X 1s any Z 
every not X 1s any not Z 


any 


” LE n 


3 » 3j» P l 

&c, &c E | 
In truth, to a superficial notice, it may easily seem to confuse the 
most important logic] distinctiops But this ıs only because 
we are,so used to identifying logic m general with fhe logic of 
extension It ıs the logic of extension, or in other words, 
metric logic, that has been persistently tendered to us asthe only 
logic worthy of study, if nob indeed as the only logic practicable 
01 perhaps possjple Yet we can now, T thmk, see that 
geometry at least makes great use of a logic, that is not the 
logic of extension, and that the existence of geometry*is an 
earnest that that other logic may be elevelofefl and fqrmulated, 
1f not completely at least to some very useful extent 


The proposition . 
, Z 1s any X, " 


1s, as I conceive, a propogition of the logic of intemsion Xt 
apples not to things, or to concepts 1n connection with @hings, 
but to pure abstrakt concepts hke geometrfta] figures whose 
marks are exhaustively specified, or, 1f any are not spegified, 
the same depend upon and are implied by those that are 
specified . z 

One point more*remains to ‘be explained . 

We must not from the recognition that Z 19any 88 and the 
vigorously following proposition tha¢ whatever 1s true of either 
X or Z ıs true of the other, conclude that these propositiofls 
should if valid hold for maiks that areaccidental to €, o1 to 
any single instance of X If we fail to keep clearly ingmind the 
intensive scope of our propositions, we may discredié they, or 

* 
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one of them, by observing that although we have laid down that 
whatever 1s true of Z 1s true of any X, yet nevertheless it does 
not follow that Z 1s any X, as regards say the size of Z or any 
single instance of X Size may not be any necessary mark of 
either, and if so it 1s for all logical purposes impertinent to ghe 
propositions m questfbu, and must be altogether ignored 

I will conclude by saymg that the inference actually made in 
the case put by Miss Jones 1s a deduction, because 1t necessaiily 
follows from the premises laid down Logic has no connection 
with the truth of premises, ıt only says what certain proposi- 
tions entail If in an intensive sense this isqsceles triangle is 
any isosceles triangle, then any isosceles triangle is this isosceles 
triangle, and every isosceles tiangle 1s this isosceles tangle, 
and all isosceles triangles are this isosceles tiiangle, and if the 
angles at the base of thm isosceles triangle are equal to each 
other, it follows necessarily that the angles at the base of all 
wosceles triangles are equal to each other 

Chicago, August 16 Francis C RussELL 


By the courtesy of the Edito: of NATURE I have been allowed 
to read Mr Francis C Russell’s very interesting remarks with 
reference to my noteon "Induction and Deduction ” in NATURE 
of July 28 (p 293) 

I agree with Mr Russell as to the validity and certainty of an 
inference fiom equality of angles in ove isosceles triangle tc 
equality of angles m al “sosceles triangles But while I re- 
gard this inference as a ‘‘true induction’ because it 1s an in- 
ference to a general proposition on the stiength of a paiticulai 
instance, Mi Russell denies that ıt ıs an induction because he 
holds that induction can give only approaimate and probable 
conclusions, and considers that the certainty which he allows 
-o belong to the geometrical conclusion in question is due 
to the fact that the inference is xof from a particular m- 
stance, but 1s really and truly from universal ¢o universal—the 
one 1soscelesStriangle from which the argument starts bemg a 
kind of *' pure abstract concept," so that we can say— 

Tzs one isosceles triangle is amy isosceles triangle , there- 
fore every isosceles triangle 1s ¢hzs isosceles triangle, &c. 

This appears to me to be entirely admissible How can 
thes triangle BE that and the other tangle? To say that it is, 
is to lose sght of the distinction between zdentiy of inde- 
viduality, and similarity of cnaractertstecs And that the asser- 
tion (Zàzs triangle 1s every triangle) 1s untenable appears also 
from Mr Russell's own admission further on, when he says that 
"we must not, from the recognition that Z is any X, and the 
rigorgusly following proposition, that whatever is true of X or 
Z is true of the other, conclude that these propositions should, 
1f valid, hold for marks that are accidental to Z or to any single 
instance of X ” If Z :s any X, how can any X have marks 
which Z has not, o1 Z*have marks which any X has not? We 
cannot get out of the difficulty by reference to extension and 
1ntension, for this reason, that every categorical proposition, to 
be significant, must be 1ead both in ‘‘intension” ‘nd in ‘ ex- 
tension"'—that is, affirmatives must béundesstood, as asserting 
identity of extension (application) in diversity of intensign 
(ggmfication), while negatives geny identity ‘ Tis isosceles 
triangle 1s azy 1soseeles triangle " can have a useftl signéfication 
only if 1t 1s interpreted to mean— 

This tangle [not zs but] zs sewzlar (m so fai as 1soscelgs\yte 
any isosceles triangle—that ıs, all are ezmz/ar ın respect of the 
characteristics which are inseparable from equality of sides 
Hence (as I said in my letter, July 28) “ın all'tases equality of 
angles at the base is inseparable from equality of sides ’ 

Iam not clear what precise meaning can be attached to the 
expression ‘‘puye abstract concept,” still less how a geomegucal 


figure cn be an abstract concept Bam, méreover, disappointed 


that Mr Russell makes o examination whatever of my own 
attempt to formulate the process from Partigulgr to General 
With referenceéo Mr Russell’s sympbolcal argument- 


© £x, 
a of Zfis c, 
ea of X IS Ge 


e 
Ithink that it may beslog&ily describedeas a process either 
(1) of Substitfion e (Jevons)—a kind ef Immediate Inference 


edependent gp identity of appliceaion—thus æ- e we 
e d 
] eZ is X» * k 
. X may be substituted for Z, e : es 





s 7 . e 
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In & of Z ise e. one way, 1s greatly ifluenced by reflex nervous impulses — It i$ 
substitute X for Z, doubtful whether the very considerable heat capacity of the 
and we have a of X152 bdtiies of large animals has been Sufficiently taken into accoune 


Qr (2) a combination of what Jevons calls Immediate Inference 
by Complex Conception (which I should hfe to class with some 
other Immediate Inferences as Extraversion, which is largely 
used in mathematics) and Mediate Inference , thus— 


Zis X (a) 

a of Zisa o£ X. (2) 

But . a of Zis e . (o) 
a of X 1s e (d) 


(6) 1s Inference by Complex Conception from (a) , (4) and (c) are Í 
the premisses which give (d) as their (syjlogistic) concl ston 
Cambridge, October 11 E E CONSTANCE JONES 


The Temperature of the Human Body 


Mr CunwMiNG'S second or **physical" query will, I think,“ 
require no answer if his first or ** physiological” question 1s 
replied to If an isolated muscle from which evaporation was 
prevented could go on working in a heat enclosure, and always 
remain at a lower temperature than the enclosure (which 1t could 
only do by transferring heat from itself to its surroundings), we 
should have to ask in good earnest hów this was consistent with 
the Second Law of Thermodynamics We are quite certain, 
however, that the temperature of the working muscle would 
always, when a steady state of things had been reached, be above 
that of the enclosure 

The temperature of an isolated muscle during activity 
(assuming that 1t could be kept alive and evaporation prevented) 
would, of course, not only be very much higher “at the equator” 
than ‘‘at the pole," but also somewhat above that of the sur- 
rounding bodies meither latitude The intact h@moiothermal 
animal, even when the temperature of the air 1s greater than that 
of its blood, 1s on the whole, within the limits which can be borne, 
always losing more heat to its surroundings than it recetves from 
them For heat is still becoming latent at the evaporating 
surfaces of the body, the skin and the respiratory mucous mem- 
brane, even when the balance of gain and loss by radiation, &c , 
1s telling the other wav , and, indeed, m general more evapora 
tion than usual 1s going on when this isthe case The tem- 
perature of these surfaces is always kept below that of the blood 
which comes to them The blood, therefore, always loses heat 
here, and gains ıt from the muscles, which accordingly transfer 
heat to a medium colder than themselves, even when the external 
temperature is higher than that of either 

If, of two similar and similaily situated men, A and B (I ask 
pardon for degrading an austere geomefrical phrase to such 
loose and vulyar*application), exposed to the same high tem- 
perature (above that of the blood, say), A sweats little and B 
much, while the blood-temperature of both remains constant, 
A must eithey produce IÉss|heat than B or lose more ın other 
ways than evaporation of sweat lle may produce less either 
because hé works less than B, or because even at rest his 
metabolism ıs hot so active Or an extra less of water-vapour 
from the lungs may make up for the diminished loss from the 
sky, For example, in the dog, which has bat few sweat- 

e glands, nearly the whole of the evaporation takes place 
in the respiratory tract Of course much water is evapor 
ted from the Skin which never appeaws as visible sweat, 
and itgis possible that some persons give off a greater pro- 
portion of the total perspiration in this way than others do, 
the quet «eady sweater, 1f one may be allowed,the expression, 
geting through as much werk on the whple as the Seaming 
paroxysmal kind of feilow who breaks 8ut into dewdrops on ẹbe 
sfhallest MT NON But it should be cfearly recognized that 
an ar temperature equaj to or above tha of the blood is 
occasioflal, and got pérmanent in,agy latitfde, and that men, 
and even affimals, edept expedjents to avoid such extremes and 
tetide them over? © e s 

Ar® good recept tex bookeof pfysiélogy? will give the ın- 
formation asked for gs to what f$ &gowp of the mechanism by 
which the tgmperature of warm-blooded animglses kept approxt 
mately constant t 1s too wige a subject to pe entered anto d 
hété4 In milan the regulation of the heat loss seedfs to Uf far 
more impertant thaw any regulatiqg of. the froduction of heat 
The former is, of course, largely voluntary, but the quantity of 

© bloqfsgoing thtough the skin, an important factor in more than ¢ 
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an its bearing on the steadiness of the blood ¢emperatum This 
in itself prevents any sudden change In some animals, and 
apparently more especially m small animals—e g , the rabbit and 
guinea pig—the producuon of heat, as wellas thé loss, 1s very 
distinctly under the control of the nervous system, and 1s 
mcreased when the external temperature ıs lowered, and 
diminished wnen ıt 1s raised 

Of course, as your correspondent 1s doubtless aware, we do 
not really know what kind of a machine a muscle 1s, except that it 
15 a machine by means of which the potential energy of the food 
1s paitly transformed into mechanical work and to a much greater 
extent into heat Up toa certain hmif the work and the heat 
angiease together, althdigh less heat 1s given off by an active 
muscle which is allowed on the whole to do external work than 
by the same muscle when it copstantly undoes its own work 

G N STEWARI 
New Museums, Cambridge, October 11 





THE following brief account of the working of the heat 
mechanism of the human body will, I hope, help to make clear 
to Mr Cumming the problems of which he seeks the explana- 
tion 

The temperature of a man at the equator 1s within #dggree 
Centigrade the same as that in the arctic regions This 1s 
because, 1n the first place, 1n the arctic regions the loss of heat 
from the body is very slight, and in the tropics 11 1s very gieat, 
for (a) m the tropics more perspiration is secreted by the skin, 
and this, m consequence of the high temperature of the atr, 
evaporates very quickly, and hence the body is kept cool — It 1s. 
true, as Mr C&mmung says, that in the tropics people may not 
be observed to perspire freely, but thateis simply because as fast, 
as the perspiration 1s secreted it 1s @vaporated It ıs what 1s 
called insensible perspiration (6) More water is secreted by 
the bronchial mucous membranes ın the tfbpics, and in con- 
sequence ef the higher temperature of the air it, like the per- 
spiration, evaporates very quickly ‘Lhe excessive secretion of 
moisture by the body when @he temperature of the air 1s high, 
15 shown in a Turkish bath, and leads, in a bath of about two 
hours’ duration, to a loss of weight amounting with some 
persons to three pounds, and to a great diminution im the 
quantity of urine secreted, (c) In the tropics the vessels of the 
skin are more widely dilated than in the arctic regions, hence 
there is more blood in it, and therefore heat ıs more readily 
radiated and conducted from the skin to the external atmosphere. 
(d) The specific heat of the bosy is very high, and so it cools 
very slowly in the arctic regions Judging from some experi- 
ments I have made,on animals, it 1s, at the usual temperature of 
the human body, well over 10 (e) The above facts are cer- 
tain, but in addiuen, for all we know to the contiary, the skin 
may, under different conditions, have different radiating powers 
quite apart from the quantity of blood ın t 

In the second place, although it has not been calorimetrically 
proved, it Is very highly probable that ın the arctic regions the 
quantity®of heat produced by the body ıs much greater than in 
the tropics . 

With regard tothe second query of Mr Cymming, no doubt, 
as he says, thg human body in the tropics must often be the 
coolest of surrousding oBjects , 1n this case it cannot lose any- 
thing bygadiatiofi Sr cowduction, but it 1s kept cool by the 
rapid evapo.ation of perspiration (usually insensible) and fluid 
secreted by the bronchial macou. membrane Whether or not 
a mau ghétropics produces®any heat under suzh circumstances ' 
has not bgen demonstrated, But probably, although the produc- 
tion of heat falls very low, 1t does ftot entirely cease 

85 Harldy-streey W Ww Hare WHITE 


Photographic Dry Plates 


I HÀvg found great difficulty if obtainingdresh photographic 
dig plateg pf whatever maker, from dealers, who frequently pass 
off upon the purchasers packets of plates which have been in 
steck for a longetime, and consequently unfit for use It has 


“herefoy occurred to me that this trouble might be avoided by 


the makers jating every packet as issued by them, thus following 

the custo of the PlatinotypeCompany with their tins of paper, 

By sh a system the purchfser would be able to protest himself, 
e 


* . 
e y’ ° . . T 
OCTOBER 20, 1892] NATURE 589 
e $ t ru 
e. 





a 
and many makers’ plates would be found? much more satis- 
factory . 
eI shall esteem it a favour if y@u ws allow this letter to appefir 
in your jaurnal — Esclosing my card, I subscribe myself, 
October 17 PREVFNTION 
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ZNVITATION TO OBSERVE THE LUMINOUS 
NIGHT CLOUDS! 


| 
Since the year 1885 a very remarkable phenomenon 
has been noticed 1n the sky in our latitudes, which 
well deserfes to excite the interest of astronomers and 
geophysicists The following 1s the substance of what 
has so far become knéwn regarding, the so-called Jumi- 
nous nigbt-clouds e 
In the latitude of Berlin the phenomenon shows itself 
only during a comparatively short period of the year— 
from May 23 to August 11 While in the first years it 
was seen pretty frequently even before midnight, it has, 
during the last four years, rarely appeared except after 
midnight The phenomenon appears in the form of 
cirrus clouds, which come out bright on the twilight sky 
This especially distinguishes them from the ordinary 
cirrus-clouds, which, with the depths of the sun in which 
the luminous clouds are seen at present, come out dark 
on fhe hight twihght sky The colou: of the pheno- 
menon is generally a bluish white, which becomes yel- 
lowish and reddish in close proximity to the horizon 
Often repeated photographs which have been taken 
simultaneously at various points in the neighbourhood of ! 
Berlin, show that the altitude of the luminous clouds 1s | 
constant and exceedingly great—82 kilometfes In con- | 
sequence of thie great altitude, they receive light from 
the sun standing ée/ow the horizon, which makes them 
appear light on éhe twilight-sky They are visible only 
so long as the sun shines on them, as soon ashe sha- | 
dow of the earth passes over them they begome invisible 
As a rule they begin in the moening, shortly before twi- 
light, and they disappear as soon as the sun stands 
higher than 8? to 10? below the horizon 
Of late years these clouds have been seldom seen 
Within the period above stated, they occurred this year 
only about ten times, while in the first years they were | 
very frefjuent Their appearance is subject to great 
changes , while they frequently exist only in a few little 
luminous stripes or patche$, at times they appear in 
greater accumulations and with a more intense hght 
Especially in the last days of the periotl, from August 2 
until 6, their light seems to be considerable in our latı- 
tudes Generally they are observed in the proximity of 
the horizon—over tleat part of at under which the sun 1s 
Freqyent observations of the movements of the pheno- 
mena, which, after midnight, are always from the direc- 
tion of N E + 40°, render it probable that the modements 
are caused principally through the restsyng medium of 
the mundane spage In accordance with this 1s the faet 
that ın the half-year after its appeayance in®this country, 
the phenomenon has been obseyved wepeatedly in the 
southern latitudes of 53? by the meteorological dbservei, 
Mr Stubenrauch, in Punta Arenas, ‘as well as sevefal 
times by ship-captains * ° e o ré 
Other observations confirm the assumptiop of ag 
annual wandering of this&ind_ For instance,in Graham's- 
town under 33° Sglat the phenomenon wag oDSeryed $n 





to &heir extent and to their intensity of hght The phe- 
nomenon therefore will entirely disappear within a few 
years It seems, however, that during the next two years 
observations will still be possible, which may give us 
information regardihg several questions of extraordinary 
importance 

Measurements of the apparent altitude of the upper 
hnmits of the luminous clouds, manly in the time in 
which the upper limit of the twihght-segment has the 
comparatively small altitude of, say, 1? toeto^, would be 
of great value Such measurements will serve to decide 
the question whether the altitude of the clouds varies 
under different geographical latitudes, providing that the 
measurements always refer to such points as lie within 
the upper limits of the clouds, produced by the shadow 
of the earth 

During the last few years the whole twilight-segment 
has been comparatively seldom filled out by theluminous 
night-clouds, and it may therefore frequently remain 
doubtful whether the highest point of the phenomenon 
really lies in the limit of the earth shadow In order to 
make sure that the measurements are adapted to 
their purpose, they must be repeated as often as possible 
in intervals of a few menutes In the evening this limit 
1s generally recognized by the fact that within it parts of 
the phenomenon disappear from above, while towards 
morning new parts always become visible within the 
limit upwards The distance of the zenith of the upper 
limit of the luminous clouds in the vertical of the sun for 
the latitude of Berlin, presuming that the phenomenon 
stretches over the whole of the twilight-segment, may be 
seen from the following statement — 


Depth of the Zenith distance 
sun below of the upper- 
the horizon most dimit 

120 80 
12 5 83 
130 85 
135 86 
I4 0 87 


Moreovei, as by means of a telescope the upper limit 
of the phenomenon ts generally seen a little higher than 
withethe naked eye, ıt ès desirable that the telescope 
should always be adjusted to the limit-Ime seen with the 
naked eye A comparison of the appearance seen with 
the naked eye with ¢he one seen through the telescope, 
wil enable the observer to discover easily the line 
corresponding to the one seen with the naked eye The 
exactitude of these measurements must be abaut 5' to 6, 
with respect to the azimuth and to fhe aitude, while the 
time should be exact within two to four seconds . 

The employmegt of photographic apparafıs is of 
advantage for thé indication of the place, s wek as of 
the movements, of the phenomenon But only those 
kinds of appafatus are suitable in which the proportioa ef 


the diameter of the opening to the focal distance 1s at * 


least 1 4 or greater If the proportion æ smaller, thes 
duration of lighting will last too long, and conse- 
quently, on account of the quick changings of the 
phenomenon, the details will get lost With, an 
apparatus of*whjch the proportione of the apefturg- 
diameter to the focaledistance ıs I 3,the duration of 
lighting for the variousedepths of the sun Below thé 
horizon, on corajition that the ephgnomenon 1g hght 


October 27, 1890? and in Haverford under 40? N lat , | in some degree, 15 as fallqws — s rod 
according to written information it was observed on Depthepf the Sun below ° $5 © Duration ot 4 
May 17, 1892 These dates, takengin associatiop with the the Hornzone , oè e Taghtug » 
time of the appe&rance in this country, directlyeindicaje p . ® i6 
I 7 e. 9 eo of . 
a wandering of the phenomenon from N t@*S and 109. ` 2I e 
back . * * le. * II, ee e 77, . 
The luminous night-clouds decrease year after year . f2 35 .* 

1n respect to the frequency of their afpearance as “well as I * e * 48 6 

p q 2 T 3 ee e 

1 Scientific journals are requegtetl to reproduce this article I4 . is j 
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Generally at the same time stars become visible on fhe adjoining pair seems to converge at one end, and to 
tphotographic plate, through which, in association with | diverge at the other, whereas in reality the lines age all 


the time of photographing, the direction of adjustment of | parallel 


The first step m af explanation of the illusion 


"the apparatus 1s ascertained (that ıs to say, the position |- would be the determination of its essewtial factotis, of its 


of the axle of the apparatus 1s ascertained) 

With regard to equatorial iegions, it 1s of great import- 
ance that the exact time in which luminous night-clouds 
pass through them should be determined According to 
the observations hitherto made, the passing through the 

-equator may sake place in the time between the beginning 
of September and the end of October, and the return 
between the beginning of March and the end of April 
Under 20? S lat, the time of passing through will, ın that 
case, be from the middle of Septenfber until the middle of 
November, and from the middle of February until the 
middle of April, and under 20? N lat from about the 
middle of March until the middle of M ay, and from the 
middle of August until the middle of October In con 
sequence of the daily rotation of the earth round its axis- 
together with the distinct movements of the earth, 
atmosphere, it may be that the passing through the 
equator does not take place in the simple manner here 
described It does not seem to be unlikely that the 
periods are not limited as exactly as stated 

Moreover, it 1s piobable that the luminous night-clouds 
consist of à gas which 1s condensed in consequence of 
the lowe: temperature prevailing in the altitude of 82 
liometes On the question relating to the nature of this 
gas depend several other cosmical questions for instance, 
with respect to the temperature of the air of the mundane 
space and the temperature of the atmosphere at the 
altitude of 82 kilometies, which will be answered through 
comparing experiments in the laboratory" For this 
reason, spectrographs of the sunlight at low altitudes of 
the sun, 1n the season in which the phenomenon of the 
luminous night-clouds ıs seen, are of great value Such 
spectrographs should be taken in the evening shortly 
before sunset, and 1n the morning shortly after sunrise 

It appears that in the northern regions of the earth, in 
about 70? latitude, in the period fiom the middle of June 
until the middle of July, an especially great accumulation 
of clouds takes place, which, however, on account of the 
sun standing constantly aédove,the hoizon duringethis 
period, will be hardly visible It will, therefore, be of 
special advantage for these regions to take spectrographs 
of the sunlight at low positions of thesun 

These short rgmarks regarding the 1mportance of the 
phenomenon with reference to cosmical problems may 
serve to show that the observations necessary for the ex- 
ploration qf the esuby@ct are well within the sphere of as- 
tzonomers and geophysicists There can be no doubt 
that the Sbservations necessary for the solving of these 
questiens art far beyond the capacity f a single institu- 
tion Those who take interest in the furtherance of the 
qu@stions we have indicated are theiefore*requested to 


* assist through one or*other of the kinds of observation 


ea bove noted 1a the investigation of the luminous night- 
clouds 1° P 

. W FOERSTER 
O JESSE 


é Hethn*Royal Observatery, September 1892 e 
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A STRIKING, allusion, fits? described by ¢Zollner 
- some thety years şo, and usually calle by his 
manf,appeaisan Fg 1 e Of *heefouP main lines each 


. — 

* A publication, ** Di&leuchtenden Nafhvolen," by O Jesse, which may 
be expected evithin the nextgnonths, will contain deaet» garding the entire 
present position of these questions 

bstract &f a paper on “A Stu 

lated Ulugons,” by Jgseph Jastrow, Ph D (with ghe assistance of Helen 
West) befhg a part & “Studfg fromeehe Laboratory of Experimental 

sychology of the University of Wisconsin "—American Journal of 

* 


e Psygwiogy, volay eNo*s5 
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e` SOME QPTICAL ILLUSPONS* 


dy of Zollner s Figufes end other ree 


various forms, and of some general principle embracing 
under one formula its several vaneties The next step 
would be to corielate this formulatiorewith some recog- 
nized psychological principle The gene1alizatiog 1s found 


Fie x 


m the statement, that the devectzon of the sede? of az 
angle are deviated toward the direction of the angle, and 
may be illustrated by reference to Fig 2 In this figme 
the continuation of the left horizontal line seems to fall 
below the right horzontal lme, and the continuation of 
the latter above the former, ın reality the two are con- 
tinuous Similarly, if the continuations of the oblique 
lines be added, they will not seeme continuous, but diver, 
` 


e 


Fie 2 


. 
: gent shghtly to one side or the other If now we call the 


direction of an angle the girection of the line that bisects 
it, then the deviation 1s what would result froma draw- 
ing up, of the sides of the angle towards this central 
bisecting line, the left end of the left horizontal hne 
would be draw up, and the 11ght end of the right hori- 
zéntal hne would be drawn down, and thus the two seem 


discentinuou$ , The same would happen, though to a less 
ee e 


Fic 3 


degreg,1if either oblique line were omitted There are 
many ogher ways of ilustr&ting thisefact Instead of 
dfawingehe 1eght line horizontal, w may incline its right 
end downwards slightly, and then it will seem continuous 
With the left hdrzontal line We may apparently incline 
both Ines sò that they would converge towards a point 
betweenmand Below them,as 1n Fig 3 and the lke Two 
further Points or corollgries*should be noted (z) that the 
. 
» . 
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larger the angle the greate: the deviation Similar figures 

with acute angles substituted for the ebtuse ones would 

show, a scarcely percaptible illusion (2) When obtuse 
e e . 


. 
e. 
e 
. * 
E 
Fie 4 
angles are combined with acute angles, the deviating 


effects of the former outweigh those of the latter In 
Fig 4 the effect of the angle ACD would be to make the 


> 
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+ 
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by the angle acD The angle BCE reinforces ACD, while 
ACE reinforces BCD, Angles greater than 180° do not 
come int8 consideration 





. e 
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point are equal, z e, are right angles, the illusion disap- 
Figs 5 and 6 furnish other illu$trations of the 
In Fig 5 the line @ seems contfnuous 
with ¢ while it is so with 4, and this becafse the obtuse 


pears 
same principles 
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hne AB if continued fall delow FG, while the effect of i 


BCD would be to make AB fall above FG, the former 
outweighs the lattei, and the illusion appears as directed 


2S SU 


angles formed by lines a and c with tle Vertical lines 1e- 
spectively, deviate the hnes æ and c towards the direction 
of the angles sufficiently to bring them in hne with one 
another Fig 6 adds the further complication—explicable 
upon the same principles—that the line 1s deviated once 
1n one direction antl then ın the reverse direction 

We have next to show that the illusion of deviation from 


ZEEE 





Fie 9 
parallelism is similartothat from continuity If the right- 
hand portion of Fig 3 be rotated through 180° and placed 
below the left-hand portion, we have Fig 7, 1n which we 
observe a tendency for the two horizontal lines to diverge 
onthe left and converge on the right, this 1s just what 
our dictum demands To strengthen this illusion we add 
more oblique lines, anfl thus more angles, the obtuse 


KEES 
C 


anglés ın all cases outwéighing the acute ones—Fig. 8 


When all the angles about a | We have now only to draw two figures like Fig 8, side 


by side, and draw the oblique lines across the vertical ones 
(thus keeping the fifure compact) to obtam Fig 1, with 
which we set out The possibilities of “illusion do not 


stop here , by drawing the oblique lines 1n one duection on 
. 
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. 

one side, and in the cthet dyettion*on the other side, we 
can deviate the twoeha@vts of the same pair of parallel 
lines ın opposite® directions, as 15 dene in Fig*g , while 
%os@strikiag Of allis the efborate design of Fig 10,93 
which it 15 difficu& to realize thag the fqr main lines are 
all straight and parallel **f the page be viewed gvith one 
. ce es a'e 


. e. 
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eye, and held herizontal nearly on a level with the eye, the 
e truerelations will appear Fig iris valuable for its con- 
clusive demonstration that the deviation 1s proportiofial 
to theangle, the imcreasing angles gradually bend the 
straight lines away from one another, and give them 
the gradual change of direction of gurves These and 
other forms of illusion. are all included in the generaliza- 
tion that the sides of an angle are deviated towards the 

direction of that angle! 
The psychological principle with which this general- 


NEM 


Fic rz 


ization may be correlated 1s the law of relativity This 
law emphasizes the fact that a sense-ampre$sion ıs not 
the same when presented alone and when in connection 
with other related sense-impressiois We cannot judge 
the direction of lines independently of that of the angles 
whose sides they form As a further illustration of this 
principle it may be shown that angles will affect the 
apparent /engths of lines as well as their apparent direc- 
tous If im Fig 12 we compare the horizontal portion 
of the uppermost figure with that of the lowest, it is 





Fic 13 e 


. . . e 
almosgifnpossible tq balieve that they are of equal length 
The intermediate h&rizontal lpas seeth intermediate in 
length, anata lubgiate the fact that the appareg? length 
of the horizontal linesis détectly proportional to the size of 
the angles at their extremities The illusion would persist 
if we converted thtse figures iift8 tmuncated pyramids by 
adding a fine parallel*to the, horizontal*line, and would 


. e 
. PThe reader 1s referred to the original paper for further*illustratfon 
this dictum as well as @r explangtions 
e cussion of te conditions affecting @ 


of 
of Rprarent @xceptions and a dis 
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"then illustrate tlfe fact that equal ling$ may be made to 
appear unequal by the effect of the argas whose'Contours 
they help to form A converse effect ıs illustrated in 
Feg 13 Here the uppeg figure seems larger than the 
lower, because its larger parallel sidg 1s brought into 
juxtaposition witlf the smaller parallel side of the lofer 
figure This illusion and others show especially well 
when cut out of paper and held agaipst suitable back- 
grounds As the figures are moved about one another 
the upper constantly becomes the larger ore than 
two figures may be used, and a variety of such contrasts 
may be formed 

The subject 15 by no means fully considered in these 
illustrations nor 1s the explanation offered as final or 
adequate If 1t seems to directineestigation into fruitful 
paths its chief purp@se will be accomplished 





THE NEW SATELLITE OF JUPITER 


TEE new number of the Astronomecal Fournal con- 

tains Mr Barnard’s account of his discovery of this 
additional member of our system We make the follow- 
ing eatracts —“ Nothing of special importance was 
encountered until the night of September 9, when, in 
carefully examining the immediate region of the planet 
Jupiter, I detected an exceedingly small star clos te the 
planet, and near the third satellite I at once suspected 
this to be a new satellite I at once measured the dis- 
tance and position-angle of the object with reference to 
satellite three I then tried to get measures referred to 
Jupiter, but found that one of the wires had got broken 
out and the other loosened Before’ anything further 
could be done the object disappeared 1 the glare about, 
Jupiter Though I was positiv® the object was a new 
satellite, I had only the one set of meagures, which was’ 
hardly proof enough for announcement I replaced the 
wires thé next morning The next night with the gfeat 
telescope beufg Prof Sqhaeberle's, he very kindly gave 
the instrument up to me, and I had the pleasure of vert- 
fying the discovery, and secured a good set of measures 
at elongation In these observations, and those of the 
succeeding night, only distances from the following limb 
of Jupiter couldbe measured These were observed with 
the wires set perpendicular to the belts The planet was 
thrown outside the field, the satellite bisected, and then 
the hmb brought in and bisected also Tins method 
would not permit any measures from the poles of the 
planet for latitude On the 12th I inserted a strip of 
mica, carefully smoked, in front of the field-lens, for 
occulting the plánet This seived admirably, permitting 
the satellite and planet to be both seen at once, and 
measures from the polar lembs could be made with great 
ease TRe observations of the satellite from tlfe rath 
were al thus made 

“To avoid any personal equation I have on each night 
measured the dfameters of the planet, fog use inieducing 
the observatigns to the centre ofJupiter Since the 12th, 
thesé have been peagured through the smoked mica, so 
as to avoid infroducin& any error from the reduced 
brightness of the planet The diameters were measured 
by the method of double Ggstancas Just what the mag- 
nitude df the satellite 1s, 1$ 15 at present quite impossible 
fo tell ‘Taking into consideratyn its position, however, 
ineth glase of Jypiter, ıt would, perhaps, not be fainter 
than the thirttenth magnitude It wilPonly be possible 
to settle this question with any certainty by waiting until * 
some small stai of the same magnitude ıs seen close to 
Jupiter, ghd then after dete:nfining its anagnitude. when 
afay fregithe,planet In general tlie satellite has been 
faint—much moie diffigult than the satellites of Mars 


e9| On the 13th inst , however, when the air was very clear, 


it was«uite*&asy, e 
“Tt isescatcely probable that this satellite will be seen 
e. ° e" * 
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with anything less than twenty-six inches, and only with 
that under first-clasg conditions I give have the observa- 
tions that 1 have so*far obtained, and defer any sugges- 
tions E to a name uptil a later papet It certainly 
should not disturb the “present harmony existing in the 
Roman ngmerals ajready apphed to the satellites 

“Its so wholly different from any of the other moons in 
physical aspect, that 1t ought, in a sense, to be considered 
1ndependent of them, and simply be called, say, the fifth 


, satellite, with a suitable mythological name 


“Tt wilf be seen that on three of the dates of obser- 


vation the east elongation 1s well covered in the 
measures ” 

Plotting the observations at elongation, the following 
values of the distance were obtained — 


e From Jupiter’s centre 
Hes 


September 2o (npsient t a 04 log FP —7 08267 112250 
» » "$5 » 790842112750 * 
fs i " rr 60 y 7 08324 112400 
From these the following periods result, using the 
well-known formula — 


3 
m 


e h m 
September 10 period 11 476 
35 12 33 I I 52 3 
. ?* LE 14 » II 490 
Mean II 4963 


The observations, all made in standaid Pacific time 
(eight hours slow of Greenwich) are given at length in 
the Journal 

The latitude measures show that the satelhte's orbit 
des in the plane of Jypiter's equator, and “Mr Barnaid 
holds that ıt 15 cfnsequeagtly a very old member of Jupiters 
family, “since it would doubtless take ages for the orbit 
to be so adjusted WL 





NOTES 

THE ordinary general meeting of the Institution of Mechanical 
Engineers will be held on Wednesday evening, October 26, and 
Thursday evening, October 27, at 25, Great George Street, 
Westmingter The chair will be taken at half-past seven p m 
on each evening by the President, Dr William Anderson, 
FRS. The ballot lists for the election of new members, 
associates, and graduates having been previously opened by the 
Council, the names of those elected will bg announced to the 
meeting The nomination of officers for election at the next 
annual general meeting will take place THe following papers 
will be read and discussed, as far as time permits —Second 
Report,of the Research Committe on the value of the steam- 
Jacket, by Mr Henry Davey, Chairman (Wednesday) , and ex- 
periments on the arrangement of the surface ofa screw "Propeller, 
by Mı Wilham George Walker, of Bristol (Shursday) 


WE are asked m intimate that the Jate Profe Adams has Tert 
a number of separate copies of certqin of iis mathematical and 
astronomical papers, and that Mrs Adams will tf happy to 
distribute them to scientific friends who* make applicatioif for 
them by letter addressed to her af 4, Brookside, Campriage 


THE Haiveian oration was delivered on Tuesday afternoon by 
Dr J H Bndgese He presented an able apd mo interesting 
sketch of the scientific influences amid which Harvey’ s work was 
done, and the relation of his great discovery to later research 


e . 
THE controvey as to vivisection is still goin8,on in. the 
Zemes For the present, therefore, 1t may beeenougk for a$ to 
reproduce the letter which was signed by Sir Andrew Clark, 


Sir James.Paget, Dr. Samuel Wilks, and Sir George Humphry 
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——e— CACERES oo CR AED 
and printed in the Zmes on Saturday last — It 1s as follows — 
*' Having already expressed ou: views, pergonally or by letter, 
to the Church Congress, we decline to enter ato any furthey 
publc discussion on the question of so called ‘vivisection,’ for 
the following reasons, the statement of which we make solely 
because we think it 1s due to your readers — Firstly, after full 
consideration, we are satisfied that the scientific aspect of this 
question cannot receive adequate and just treatment in the 
columns of a newspaper , Secondly, because it 1s hardly possible 
for us to name any progress of impoitance in medicine, surgery, 
or midwifery hieu. pes not been due to, or promoted by, this 
method of inquiry ? 


Prof VIRCHOW was invested, on Saturday last, with the 1n- 
sigma of office as Rector of the University of Berlin He chose 
*Learmnng and Researeh" as the subject of his address 
He acknowledged that study had contributed greatly to 
create a mutual basis of understanding and a common edu 
cational foundation for the peoples of Europe, strengthening 
at the same time the idea of consanguinity That state of 
things, however, was, he thought, entirely changed, and he 
contended that the turning-point in the supremacy of the clas- 
sical languages had been reached ‘‘ A grammatical education 
1s not the means for progressive development demanded by our 
youth Mathematics, philgsophy, and the natural sciences give 
young minds so firm an intellectual preparation that they can 
easily make themselves at home in any department of learning ” 


Pror BERG has succeeded the late Dr Burmeister as director 
of the National Museum in Buenos Ayres 


Dr G v LaGERHEIM, at present director of the Botanic 
Garden at Quito, Ecuador, has been appointed curator of the 
museum at Tyomso, Norway 


Mr W G RipEwoop, B Sc, of the Royal College of 
Science, South Kensington, Assistant to the Director of the 
Natural History Museum, has been appomted Lecturer in 
Biology to the St Mary's Hospital Medical School 


THE Octobe: number of the Xew Bulletin opens with a sec- 
tion giving some interesting information as to Lao tea Some 
time ago a singular method of using the leaves of what has since 
been proved to be the Assam tea plant of commerce (Camelia 
thafera\ was brought before the Society of Arts by Mr Ernest 
Mason Satow Amongst the Laos, a people inhabiting a district 
of Siam, 1n the neighbourhood of Chiengimu, the tea leaves are 
not used for making an infusion as in other countries, but are 
prepared wholly for the purpose of chewift ‘Lhe leaves are 
first steamed and then tied up in bundles and buried in the 
ground for a period of about fifteen daps Lgaves thus piepared, 
called locally **mieng," are said to keep foi two fears or more 
She habit of chewwg “mieng” 1s almost universal among the 
Laos, and to men engaged in hard work, such as poling or 
rowing, it 1, said to be almost indispensable The Bulletin 
prints a correspondence in which the gesult of an inquiryeumde 
by Kew in regard to the plant yielding “ mieng " and the 
method of preparation 1s detailed z . 


Tue other sections in the October number of the Kew Bulletin 
deal wth Chinese silkworm gut, mangrove bark and eyuact, 
Burmese black rice, Mauritius Ba , potfto disease in "Poopa a 
British North Borneo . and , Allouya tubers There are also some 


miscellaneous nges s . 


Wre learn iom the /Oxawal of idt that Dr, H *Trimen, 
FR S? the Director of the Boland batgens at at Paradeniya 
Ceylon, has recefed the Mnctigrof the Government to profed 
with the publication qf tgesfl8ra of that igi The work will 
be Ps iff parés by Messrs Dulaugand Co , andgrill form two 


*volg octawo, together witha ĝaarto atlas of100 cgloured plates, 
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diawn by the native Cingalese artists attached to the gardens 
The first part i$ now inthe press, The book 1s moie especially 
designed for use uf the colony, and will enter into more lpcal 
detail than has been hitherto the practice in the Colonial floras 
published by the Government 


Mr G Hocsen delivered an excellent address lately before 
tfe Canterbury College Science Socie, New Zealand, on 
eaithquakes In the course of his remarks he described the 
system which, for the last three years, has been in force in New 
Zealand for the observation of earthquake phenomena and the 
telegraphing of the results to a central station This system 
has been ado$ted in Victoria, New South Wales, South 
Australia, and Tasmania, and will probably be shortly adopted 
in Queensland The various colomes exchange iepoits with 
New Zealand, and 1t 1s proposed that the system shall be further 
extended, so that the colonies may be brought into communica- 
tion with the islands of the Pacific and America and Japan 

A REUTER telegram despatched from Vienna on October 14 
announced that reports had reached that city of the occurrence 
of violent earthquake shocks ın Eastern. Europe The vibra- 
tors weie strongest in Roumania, being felt at Bucharest, 
where they lasted 15 seconds, and at Galatz during 30 seconds 
At Oltenizza the shock lasted fully 90 seconds, and did consider- 
abledamage ım the town A shock Was felt at Sofia on October 
14, at seven o'clock A M , and also at Philippopolis, Varna, and 
Rustchuk The seismic wave passed from south to north, the 
vibration lasting several seconds, and being accompanied by 
subterranean rumbling 


Tut depression over the Bay of Biscay 1efeired to in ow last 
issue took a very unusual route, the track being almost circular, 
moving first ın an easterly and north-easterly duegtion towards 
the noith of France, and then recurving by the south-west of 
England back to the Bay of Biscay, when 1t again travelled to 
the eastward The disturbance caused to the weather in this 
country was very great and the rams were very heavy, with 
serious floods, especially m Wales and the midland and northern 
counties In Yorkshire it raimed almost incessantly from 
Thursday to Saturday, a fall of 13 mch being measured in one 
day The weather was still further disturbed by an area of low 
pressure lying over the north of Germany between Sunday and 
Monday, which caused disastrous gales and futher heavy tams 
in the eastein. part of the country The temperature has been 
very low for the season, the daily maxima scarcely reaching 55° 
in any part of the kingdom, owing to thé persistent northerly 
and north-easterlyf winds Towards the close of the period 
temperature fell several degrees lower, with sharp day fiosts in 
Ireland, under the influence of an anti-cyclone, which spread 
over the courftry from the Atlantic, while hail and sleet showers 
fell in places The Weekly Weather Repost of the 15th ms 

* showed ghat tte temperature of the past wetk was everywhere 

* below the mean, being as much as 4° in the gouth-west of 
Englend and 5° in the south of Ireland The rainfall greatly 

* exceeded the average over the north and east of England 

@ AN anerpometfr by M Timchenco of a flovel construction 1s 
desenhgd by Piof Klossovsky, of the Odessa Observatory, by 
which both the wind direction and velocity are maiked on a 
cylindts bytinesymbqal — Therecording appgratds is móved by 
clo&kwork and the indications are madè by electrical contact 

e Te duratioA of the «contact depends upon thé velocity of the 
wind, a yght wind prodgcusg a contact of longer duration than 
a strong one, The indications are Isyfneans of arrows printed 
on the paper covereng the cyligder, which show the dir&ction of 
the wied, and the numbewof ari ws mMarktd ona length of paper 
corresponding to one pour furnishés data for finding the velocity 
by an empir@al scale determined by compaws6n with a Robin- 


songeanemometer The apparatt’ only requires fo be adjusted® 


twice a mopth, or ingsome ingtrumen’s only ofice a month, and 
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calls for no attention in the meantime A battery cell is 
sufficient to produce the contact, for most®of the wd 1s done 
by means of weight 


e TBE Annua e of the Mypicipal Obsers atory of Montsouris fer 

the years 1892-93 contains, in addition to the usual tabl@s showing 
uite) aha the exti€mes of temperature at Panis since 1699 and 
the monthly rainfall values since 1690, much useful information 
with reference to the climate and the mi@oscopic examination 
of the quality of the air Although it does not fallewithin the 
province of the observatory to issue weather forecasts, applica- 
tions for such information are sometimes received and answered, 
In the interest of agriculture The opinion 1s expwessed that by 
basing the calculations on the general methods adopted by 
Laplace in his memorr entitled ** Prolabilité des causes d’après 
les événements," it 15 Rot impossible to give a long forecast which 
Way be at times of much use Some interesting remarks are 
also made as to the possibility of foreseeing the character of the 
summer from the weather experienced in the early spring, based 
chiefly on the time of the appearance of the north east winds, 
and the differences in then usual strength and physical qualities, 
in connection with the transparency of the air The results of 
the analysis of the air show that the mmimum amount®of car- 
bonic acid occms between May and September, and that the 
amount at night 1s greater than during the day i 


THE new University of Chicago has decided that its “work 
shall go on all the year through, including the summer months 
According to the New Yoik Natzon, the calendar year is divided 
into four quarters of tweive weeks each, beginning respectively 
on the first days of October, January, April, and July , and at 
the end of eaqh quarter there ıs to be a recess of one week 
Each quarter consistsof two terms of*six weeks No student 
1$ to be held to an attendance of more than three quaiters, og 
sia tems, 1n each year, so that the normal agademic year 1s no 
longe: than at other colleges Each student ıs to begin, his 
academic*year whenevei he 1s ready, and to take lus quarters 
vacation whenever it suits h@ converience He maj even take 
his two terms of vacation in different quaiteis 


AN investigation of the phenomena exhibited at the negative 
poles of vacuum tubes appears in vol xl of the Sz/sungsber echte 
of the Piussian Academy Professor E Goldstem considers 
that the term “stratification” as apphed to the hgfft at the 
cathode 1s a misnomer, since, two at least of the strata can be 
shown to pervade the entire 1@gion of luminosity The hght 
nearest the cathode ıs yellowish, and about 1 cm thick Next 
comes Crookes’ * d&rk space," which in reality shines with a 
faint blue hight. Zhen follows the third and most highly lumi- 
nous layer, whose colour changes from a blue to a violet as the 
exhaustion 15 carried. furthere The first layer was shown to be 
a separate phenomenon on a previous occasion The sÓ-called 
second layer shows the pecultaiity of rectilinear propagation 
It 1s emitted fiom the electiode normally to its surface, or very 
slightly divergent whereas that of the therd layer spreads 
thioughout theebulb ang even passes round corners The se- 
cond layer 1s bestf,saown hy concave poles, which concentrate 
the light af the centre of curvature If observed through a blue 
glas, which cuts off the third layer, 1$ 1s seen to diverge from 
the foaus and*impinge upon the wall of the bulb ‘The phos- 
phorescenoe observed in the glass gwhere its struck by the 
** rgdiaftt matter" is due to this part of the ight only, and not 
to the third laye? — It is this alsc which produces the well-known 
phenomena of shadows A glass rod laid in its path casts a 
shadow through the blue space, which 1s, however, relieved by 
the purplegimmosity of the third layer Jhe former 1s also the 
only light (flected by a second cathode — Itis to be concluded 
that the light at thg negative*pole of a vacuum tube consists of 
three different especies, each pervading the others, but having 
distinct and characteristic properties ofits own 
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IN the cMrrent nunfber of the ‘Annals of Scottish Natmal 
History,” Mr E P Knubley discusses thfquestion whether 
legislative protection is requiredgfor yid birds’ eggs He sug-, 
gests that tke most pgacticable plan might be for Parliament to 
grant powers to the County Councils from tim to time, and as 
necessity arose, to place certain portions of a district, such as 
mountains, commons,@waste places, lakes and meres, or por- 
tions of cliffé or foreshores, under an Act for specified months in 
the year—say, from April r to June 30 What, however, 1s 
most urgently wanted, as Mr Knubley says, 1s that landlords 
and occupiers éhall, as far as possible, protect birds breeding 
on their property or ‘‘ occupation ” 


Mr ERNEST ANDERSON recently 1eag before the Field 
Naturalists’ Club of Victoria an interesting paper on some 
Victorian Lepidoptera He said that a great chaim accom- 
panied the rearing out of the Victorian species, because the 
results weie very frequently of a most unlooked-for character 
The Victorian forms followed the same rule as maoy plants and 
animals in having characteristics and habits purely Austialian , 
and not, only so, but they helped to bridge over the sharply- 
defined divisions known in Europe, and meiged the varous 
groups so imperceptibly into each other that ıt was had to say 
whereeon® ended and another began Speaking of the proces 
sional caterpillars (Zeera melanosticta), Mr Anderson described 
how a female laid some ova ın a small box and covered them 
very thickly with yellow down Very shortly afterwards a 
thiead-like structure was visible, which close examination 
revealed to be composed of newly-hatched caterpillars in Indian 
file, each having its head close up to the tail of #s forerunner, 
and the whole line moving, simultaneously with mathematical 
precision 


THE use of gas ERU does not seem to be nearly so common 
m the United States as in Great Butan According to the 
Rari oad and Engineering Fournalahey are generally regarded 
m America as of service for hght work only, and it is with some 
surprise that our contemporary has noted the advertisement of 
an English firm, which keeps all sizes up to forty-horse power 
in stock, and offers to furnish single engines of any size up to 
two-hundeed-and-ffty-horse-power This much exceeds the 
capacity of any gas engine built until very recently 


THE US Department of Agriculture has published a valu- 
aple account, by Harvey W Wiley, of experiments with sugar- 
beets ın 1891 The experiments were divided into thiee classes , 
(1) culture of the sugar-beet conducted by ffimers in different 
parts of the country , €2) culture of the sugar-beet conducted 
by the agricultural experiment statfon of Wisconsin and nume 
rous farmers in Wisconsin, under the direction. of he agricul- 
tural experiment station of that State, by authority of tHe Secre- 
tary of Agriculture, (3) experiments condgeted at the beet- 
sugar experimen® station of the Department at Schuyler, 
Nebraska . ë : e 


@e 

WE learn from the dmerzcan Nalurahst for October that 
, the vertebrate fossils collected by Prof, ° Marsh, to which®we 
lately referred, are not likely, aftét all, to be soon @xbibiyed in 
the National Museum at Washingfon Our contemperary says 

** One side of a small room ıs the only space at pgesex* ogcu- 
pied by the materifl in question, and. 1t 1s $e to say that no 
other space has been yet provided As the National Maiseum 
committed the error at its establishment of attempting an exhibit 
of modern humaif industries, as we pointed out at the time, the 
space for scientific exhibits 1s necessarily greatly curi@eled ‘The 
necessities of this department reqfure the grection of a new 
building, and until that 1s done ıt 1s safe to say,that the veitee 


brate collections of the U S Geological Survey will not be 
exhibited”, ds 3 
. e oe 
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SLEEP is one of the least understood of physiological phe- 
nomena A new theory ofit (we learn from the Revue Serentihgue) 
has been offered by Herr Rosenbaum He supposes the essential 
fact ın the fatigue of the nervous system leading to sleep to be a 
hyératation of the nerve-cells, an increase of their water-content 
The greate: the hydftation, the less the nrtabihty Thi 
hydratation arises through chemical change of the nervous subs- 
tance during activity A small part of the water escapes by day 
through the lungs, but the greater part 1s eliminated during 
sleep Its passage into the blood takes place by virtue of the 
laws of diffusion, and depends on the quantity and density of the 
blood, its amount of fixed principles, its speed of flow, &c 
Elimination of the expired air takes place according to the laws 
of diffusion of gases The assimilable substances of the body- 
tahe the place of the water eliminated in sleep The repair of the 
physical and mental forces through sleep ts due to this elimination 
andieplacement — Intelligence 1s in inverse ratio of the propor- 
tion of water in the brain,and may be measured by this proportion, 
at least ın the child It may be doubted whether this theory ex- 
plains the sleep of hibernating animals, or that caused by 
opium and anesthetics 

D J Mapison TAYLOR has been elaborately investigating 
the various problems relatufz to physical exercise in health and 
as a remedy, and some of the results are set forthin the Journal 
of the Franklin Iustute for September and October One 
conclusion 1s, he says, uniformly prominent in the instances of 
damage from boat and other racing Always the traming has 
been ‘either insufficient or bad, or both ” 

In one of the papers contributed to the third number of the 
Trinidad Fiel@ Club's Journal, Mr J Edward Tanner describes 
some interesting observations of the habits of the Parasol or 
Leaf Cutting Ants Two nests of these ants were on his table 
at the tıme when his paper was bemg prepared He begins by 
noting that all m Trinidad who are interested im such subjects 
know the huirted manner in which a parasol ant returns to her 
nest (all leaf-cutting workers are females), bearmg erect in her 
mandibles the portion of leaf she has heiself just cut off, and 
apparently running home withitin triumph These foragers, for 
they are the ones who supply the household, carry their portion ofa 
leaf Well into the nest, diopeit, and return for another piece, nor 
do they cease doing so till the supply 1s more tnan those in the 
nest require Mr Tanner could not induce the ants in one of 
his nests to carry any feaf whatsoever into the nest, till one day 
he coaxed a small worker to do so As she®entered she was 
caiessed by those 1n the nest, who stroked and patted her with 
then antenne The small piece of leafehe had brSught was at 
once taken by one of the large: workers, to go throu$h its various 
pwocesses, while she returned for moie, and she continued to 
bring in pieces till Éteintheevenig Strange t say, enone of 
the others follgwed her example Even four weeks later only 
two or three carried 1n any portions of Jeaf 
gests that this may have been due to the fact that the queen was 
accidentally killed while the nest was being talèn The othas 
nest had a queen, and with it there was no trouble, for the ants 
kept themselves well supplied from whatever was offered to them 
on the® feedufg gpound, whethes rose lgaves, plumbag$, or 
quts-qualis “Each førager,” says Mi Tanner, ‘‘drops Re: 


portion of leaf in¢the nest, which 1s taken wp as reqired by the |, 


small workers, fhd carried to a clear space in the Rest to be 
cleaned. Thisis done w&hethen mandibles, end 1f considered 
too larg@it is cut into smaller pices $t is*teen taken 1n hand 
by the larger woilfers, Who® lick at wish their tongues e Tien 
comes the most importgntepait, which almpsf always 1s done by 
the larger woifer8,ewho manipulate it between ther mandibles, 
tnowly stamdifig on three left The pormon ofdeafis twned 
round and round Between he mangibles, tae ant using her ‘palp,, 
tongue, her three legs, and hef antennce while dgng so It 
> . oe ` : *. * 


Mr Tannereseg- " 


e wane 





now becomes a smell, almost black ball, varying 1n size from a 
mustard seed to the finest dust shot, according to the size ofthe 

piece of leaf that had been manipulated The size of the piece 
of leaf is from an J by } of an inch, by} by iofaninch Ido 

net wish it to be understood that onlygone class of workers 
manipulate the leaf, for all seem to take to tt very kindly on 
emergency Even the smallest workers will bring their tiny ball 
to where the fungus bed 1s being prepared These balls, really 
pulp, are built on to an edge of the fungus bed by the larger 

workers, and are shghtly smoothed down as the work proceeds 

The new surface is then planted by the smaller workers, by slips 
of the fungus brought from the older parts of the nest Each 
plant s planted separately and they kmow exactly how far apart 
the plants should be — It sometimes looks as if the plants had 
been put in too scantily in places, yet ın about forty hours, if 
the humidity has been properly regulated, it 15 all evenly covered 
with a mantle, as if of very fine snow It 1s this fungus they eat, 
and with small portions of it the workers feed the larvæ ” 


Mr O P Hay records in the latest volume of the Proceed- 
mgs of the U S National Museum a curious habit of horned 
toads 
moved into his neighbourhood, showed him a few lizards 
belonging to the genus Phrynosoma, and popularly called horned 
toads The boys declared that these little animals, when teased, 
would sometimes squirt blood out of their eyes Mr Hay did 
not thnk much about the matter at the time, but was lately 
vividly reminded of it ın the department of reptiles ım the 
National Museum Near his desk there was a specimen of 
Phi ynosoma coronatum, which had been sent from California by 
a member of Dr Mernam’s exploring party Aout August 1 
it was shedding its outer skin, and the process appeared to be a 
difficult one, since the skin was dried and adheredclosely One 
day it occurred to Mr Hay that ıt might facilitate matters if he 
gave the animal a wetting, so, taking it up, he carried it to a 
wash-basin of water near by and suddenly tossed the lizard into 
the water “The first surprise," says Mr Hay, *' was probably 
experienced by the Phrynosoma, but the next surprise was my 
own, for on one side of the basin there suddenly appeared a 
number of spots of red fluid, which resembled blood ", He 
immediately recalled what the boys had told him of the ability 
of horned toads to squirt blood, and he concluded that this was 
a good time to settle the question whetherthis fluid. was blood 
or not A micros@ope was soon procured and an examination 
was made, which immediately showed that the matter ejected 
was really bleod A day or two afterwards Mr Hay was hold- 
ing the lizawd befween his thumb and middle finger, and 
stroking its horns with his forefinger All at once a quantity 
of blood was thrown out against his fingers*end a portion of *t 
ran down on the animal's ne and this blood came directly out 
oftpenghteye Mr Hay has since found that thé phenomenon 


*has been noticed by othfr observers, and, while he was pre- 


mgnng his papere his attention was called tp the fact that more 
than twenty years ago Mr A R Wallace read before the 
Zoolog*cal Society of London letters from a correspondent in 
Cahifognia, ho described this creature as squirtigg from one of 
its yes ‘‘a jet of bright red"ligud ve y mueh hike blood ” 


MESSRS BPERCIYALAND Co announce the foltowing works — 

e Geomgtfical Drawing,” by A J Presslan®, ''Lessons on 

Au,” by A Ẹ Hewluns » “ The Seh@ol Euchd,” an edgion of 

Euchd, Books 1-yi, wth Nétes and Exercises, by® Daniel 

Brnt wand a series of elemengary fextsboolÉ entitled “The 

Beginner’s Text-bookg of Science” which Mr G Stallard is 
ee 


the general editor e m 


: . 

WÊssrs Gorce BELL AND Sons have pgblishéd a send. 
edition of Mr A J Fukes-Degwne’se® Student’s Handbook of 
2m Geology K The author explains that in preparing this 
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edition he has spargd no pains to make t a trustw&thy hand- 
book for those branches of the science fo which it relates | 
. e * e 
MESSRS. WHITTAKER AND Co have sued for the begefit 
of amateur coilemakers a practical manual on ‘‘Inductior 
Coils,” by G E Bonney The author's objeet has been to 
place in the hands of his readers ‘‘a cheap and handy volume 
giving a general insight into the construction of ordfnary spark 
coils, medical coils, and batteries for working them " There 


are more than a hundred illustrations 
. 


Messrs LowxGMANS, GREEN, AND Co have issued a new 
edition, revised and largely re-written, of the well-known 
“9 Outlines of Psychol®gy,” by Prof James Sully 


Messrs CHAPMAN AND HALL will shortly publish a work 
by Rev H N Hutchinson, entitled ‘* Extinct Monsters ” Tt will 
be illustrated by Mr J Smit, who has made twenty-four restora- 
tions of antediluvian animals The book is not intended for 
geologists only, but for all who are interested in the study of 
animal hfe Dr. Henry Woodward, F RS, kesper of 
geology, Na tural History Museum, contributes a preface 


THE new number of Records of the Aush alan *Mhseum 
(Vol III, No 2) opens with a paper, by Mr J Douglas 
Ogilby, on some undes cribed reptiles and fi-hes from Australia, 
To thesame number Mr C Hedley contributesa paper on the 
structure and affinities of Panda Atomata, Gray Mr A North 
has a note on {Manucodia comrit, Sclater. 


s 

THE University College of North Wale? has published its 
calendar for the year 1892-93 " P 

GLYCO? aldehyde, CH ,OH CHO, the hitherto almost unknown 
first aldehyde dêrıved from glycol, forms the subject of a com- 
munication to the current number of the Berichte by Prof Emil 
Fischer and Dr Landsteiner This substance acquires addı- 
tional interest when the ordinary sugars are defined as aldehyde- 
or ketone-alcohols, for 1t then becomes the first member of the 
series, Prof Fischer now shows how glycol aldehyde may 
readily be obtained, discusses its properties, and points out that 
by its polymerisation a new&ugar ıs obtained, tetrose, the first 
synthetical sugar containing four atoms of carbon The only 
evidence hitherto pnblished of the existence of glycol aldehyde 
is that afforded by the work of Abeljanz and Pinner The 
former chemist considered that he had obtained it by heating 
di-chlor-ether with water, and by the aetion of sulphuric acid 
upon mono-chlor-hydroxy -efher But upon repeating the work 
of Abeljanz, Prof Fischer finds tnat the substance considered, 
upon very slight evidence, to be glycol aldehyde 1s another com- 
pound altogether e Pinner afterwards attempted to obtain it by 
defomposition of a substance discovered by Mim, glycol acetal, 
with aeids, but Pzof Fisher finds that this reaction only occurs 
under congit tons fufh tha® the glycol aldehyde 1s itself also de- 
composed In view ofthe formation of glyceryl aldehyde by the 
action of bargta upon acroleinedibromade, a reaction now of his- 
torica'imflortance as being the one which led Prof Fischer to the 
first synfhesis of grape sugar, it was fhought probable that glycol 
aldfhyde nfight, be similarly obtained by tlee action of baryta 
upon the mono-bromine derivative of aldehyde, CH4Br CHO. 
Mono-brom-aldehyde, however, had never been hitherto ob- 
tained, ‘so Prof Fischer &nd Dm Landsteiger fist sought a 
meéhod de its preparation They evenfually obtained it, asa 
v.scid colourless liquid of, powerful tear-exciting odour, by 

. 


/0€H; 
: Noc,Hy 
When the mono-brom-addehyde thus 


LJ 
feating wiono-Brom-acetal, CH,Br CH 
Š e 
drous gpxake acid 
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with anhy- 


à s . 
® 9 


OCTOBER 20, 1892 | 


NATURE ' ee 


597 








° 
obtained was mixed With wate. containing barium hydrate 
partly 1g solution and partly in suspension, and the whole main- 
tafed for half an hom at 0°, the odour of the brom-aldehydee 
disapeearef almost c®mpletely Upon remoyal of the baryta 
by sulphuric acid and the hydrobromic and sulphuric acids by 
lead carbonate, the filtered liquid was found to contain glycol 
aldehyde, which could be concentrated by evaporation over oil 
of vitriol 22 vacuo The solution of glycol aldehyde reduces 
Fehling’s solution with great energy at the ordinary tempera- 
ture When warmed with a solution of phenylhydrazine in 
acetic acid crystals of an osazone are deposited, just as hap- 
pens in the case of other members of the series of sugars 
Glycol aldehyde 1s readily @xidized by bromine water to glycollic 
acid, CH,OH COOH When treated witfi a dilute solution of 
sodium hydrate polymerization occurs, a sugar of the compo- 
sition Cy H,O,, the first synthetical tetrose, being formed, 
which is readily isolated in the foim of its osazone (phenyl 
hydrazine compound) ‘This osazone appears to be identical 
with one obtamed by Piof Fischer from one of the oxidation 
products of natural erythrite The preparation of glycol alde- 
hyde cofnpletes the synthesis of the whole of the members of 
the series of sugars, fiom the first member up to the sugars 
containing nine atoms of carbon, with the exception of pentose i 
‘This latte: sugar Prof Fischer hopes shortly to obtain from the | 
tetiose above described 

| 
| 


THE additions to the Zoological Society’s Gardens during the 
past week include a Grivet Monkey (Cercopithecus grzseo vtt- 
dıs 9) from Zanzibar, a Bengal Fox (Camzs bengalensis) from 
Pondicherry, presented by the Rev J W  Scaflett , a —— 
Monkey (Cercoputh&us sp ng ) from the Zambesi, presented by 
Mr Joseph A Moloney, a Bonnet Monkey (A/acacus sinicus) 
from India, a WhitéfStork (Cteosta alba), European, presented 
by the Rev Sidney Vatcher , a Mona Monkey (Cercafethecus 
mona) from West Africa, presented by Mis» Syege , a Hairy 
Armadillo (Dasypus villosus) from uth America, presented by 
Mr J H Hamilton Benn, a Common Badger (ees taxus), 
British, presented by Mr W Butler, a —— Galago (Galago 
Sp inc) from East Africa, presented by Mr Thomas E C 
Remington, > an Ichneumon (—— ), a Purple-crested 
Touracou (Corytharx por phyreolophus), two Black Gallinules 
(Lemnocor ax niger ),aTambourine Pigeon ( Tympanisti ta bicolor), 
an Emerald Dove (Chalcopeha afer), four Half-collared Doves 
(Tus tur semitorquatus), a —— Fruit Pigeon ( 2 eron sp ine ), four 
Tree Frogs (Aylambates maculatus), seven Smooth clawed 
Frogs (Xenopus levis) from East Africa, presehted by Genera] 
Mathews, three Mitrgd Guinea Fowls (Numida mitrata), a 
Snake (PAuethammus semvaPegatus) from East Africa, 
presented by Mr W Hall Buxton MacDonald, M If, a 
Pratincole (Glareola sp inc), a Half-collared Dove 97w:/ur 
semutoi quatus), a Nilotic Cr8codile (Crocodil neloticus) from 
East Africa, presented by Mr R MacAllister, two —e- 
Francolins (Francolinus —— ),a —— @oucal (Pnt opus ~—), 
five Half collared Doves (Turtur  aemitofitatus) from East 
Africa, a Black-tailed Hawfinch Coccoths aystes melanut us) from 
Japan, presented by Mr Fs Pordagé,a Flap-necked Chameleon 
(Chameleon dilepis), two Square-marked Toads (Bufo Pegilaris) 
from East Africa, presented by Mr E Millar, a*Galeate 
Pentonyx (Pelomedigsa galeata), two Skighs (GA Ad auctus 
major) five —— Gechos (Hemidactylus matouta), three 
Lizards (abura striata) from East Africa, presented bf Mr 
Frank Finn, F Z Sj , a Common Queil (Cotus xix qumnmunis), 
captured at sea, presented by Mr A Torrie, a Hondy Buzzgd 
{Buteo apivorus) from France, presented by MS 9$ Pichot 
CMZS ,a Burrowing Owl (Sgeoryto cuniciwaria) from Soush 
America, pfesented by Mr R B Shipwae , two Common Boas* 
{Boa const ictor) from Trimdad, presented by Messrs eMole and 
Urich , a Black-headed Lemus(Zemur 61 unneus) from eK ada- 
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gascar, a Yellow-tailed Rat Snake (Spilotes cords) fom Trimdad, 
deposited , an African Wild Ass (Eguus tentropus), bornin the 
Gardens 


OUR ASTRONOMICAL COLUMN ° 


A New COMET —A telegram from Kiel announces the dis- 
covery of a new comet by Prof Barnard on October 12 last, at 
17h 122m mean Lick time The position, as therein stated, 
was RA 293° 29', and Declination + 12° 33’ As this new 
comet 1s termed ^ very dim," as seen with the Jarge Lick re- 
fractor, it 1s reedless to say that few mstruments can at present 
observe ıt 


Our Sun’s History -The question of “How our Sun 
commenced to grow hot,” is the subject of an arucle by Lord 
Kelvin in the October number of Z’Astronomze In these few 
pages he deals with various questions, among which may be 
mentioned What is the temperature of the Sun? Is it increas- 
ing or diminishing? What was the state of the matter constt- 
tuting our Sun before ıt was united into a single mass and began 
to grow hot? The answer to the last question leads him into the 
method of construction of our solar system In considering the 
question of the encounter between two bodies as the origin, he 
finds that the probability of such an encounter between two 
neighbouring stars belonging to a large number of bodies, 
attracting one another mutuflly, and scattered in space, 1s much 
greater 1f they are at rest than if they are moving, even if their 
velocities are greater than those acquired in falling from iest 
As an explanation of this Lord Kelvin takes the case of two 
solid and cold bodies of diameters equal to half that of the sun, 
and of mean densities equal to that of the earth, and supposes 
them at rest, the mean distance between each other being that 
ofthe earth from the sun The collision caused by mutual 
attraction will transform the bodies into a fluid, incandescent 
mass, and he descubes how this mass will arrange itself round 
this surface of collision The next case he takes is similar to 
the one above, only the bodies have originally considerable 
velocities Further on, as a special instance, he assumes the 
presence of 29 millions of solid cold globes, each having a 
mass equal to that of our moon, and the total masses of which 
are equivalent to that of oursun These bodies, absolutely at 





| rest, are supposed to be disseminated uniformly on the surtace 
' of a sphere (radius ==terrestrial orbit), and allowed to fall towa! ds 


the centre of the spheie by attraction. The 1esult, to state 
briefly, isa mass of highly heated vapour, which afterwards 
expangls and contiacts consecutively, forming a gaseous nebula, 
measuring forty times the rddius of the terrestrial orbit By 
supposing that, instead of absolute rest at the commencement, 
these moons have a certain movement, the total sum of which 
iepresents a moment of rotation round a certain axis, equal to 
the moment of rotatron of the solar system, thas nebula would 
be a more or less facsimile of our solar system in its earlier stage, 
as figured out by La Place for his nebular theory e Thus this 
theory, ' founded by La Place onthe h®torygf the sidereal uni- 
verse such as Herschel observed, and completed in ifs de.ails by, 
hig profound dynamicgl judgment and imaginative genius, appears 
to day a truth demonstrated by theimodynamice” For the 
theory of the sun, Lord Kelvin says in conclusion that the 
antecedents immediately before incandescence cannot be 
definitely stated, since the latter may have been caused by rfe 
and few bodies, or by agglomerations of such bodies cs 


meteorites . . a 


. 
SILVERING GLass MIRRORS — Mr Common, ig the 
Observatory for October, gives a brief account of various pro- 
cesses agd methods for producing good reflecting suyaceg e In 
the short historical eketch we find’ that thè modern process js 
duÉ to an observatian of Baron Liebig, who, in 1835, found 


that on heating alflehyde with an ammoniacel solutio of silve ss 


in a glass vessel% brilliant deposit eof metallic silver yas de- 
posited pn the surface of theeglass In afl the methods used up 
ull quiteerecently the surface šo be ssfered had to be sus- 
pended over the bath, owgng to@he formation of mud whieh 
settles down and prevents thg frope® depgsition of siver, 
thus really large surfaees@c8uld not be dealt wuh This was 
the case with Mr *Gpmmon's 3 foot, aepneumatic awangement 
Peeing made,toehold the mirrofeby the barle In dealing with 
the 5-foot, this method could not be so easily apphed,* afd 
experiments were made teefind Bme means by which this 
. mud” could be enurely eliminated This was saccessfully 
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done by omittang the potash from the bath One curious fact of 
observation 1s that the mirrors experimented on never seemed to 
take the first application of the silvering solut:on, but on being 
recleaned with nitric acid the second was always successful 

Why this should he so does not seem to be easily explained, for 
Mr Common only commits himself to the statement that “the 
"hature of the liquid other than distillÉd water last in contact 


with the surface of the mirror seems to be the determining 
thing " 


Himmel und Erde—In ths magazine for October there 
IS a most interesting set of articles, of which we mention the 
following —‘é Meteorology as the Physics of the Atmosphere," 
by Hen Wilhelm von Bezold This comprises a geneial sum- 
mary of the proceedings of the German Meteorological Society, 
which met in Braunschweig oa June 7 last —'* Astronomy of 
the Inviible," by Herr Dr Schemnér This is the first of a 
series of aiticles, and deals, as far as it goes, with the discovery 
of Neptune by Adams and Le Verrier , it. contains also a trans- 
lation of the letter which Le Vere. wiote to Dr Galle, who 
was then an assistant at the Berlin Observatory, telling him the 
results he had obtamed, and asking him to make a search for 
the unknown planet Asa matter of interest we will give the 
elements of Neptune as obtamed by Le Verrier and Adams, 
together with the true ones afterwards determined, for the re- 


sults of such a prece of work will always be looked upon with 
interest 


Le Verrfr Adams True elements 
Half major axis 36 15 37 25 30 o5 
Eccentricity © 1076 O 1206 0 0090 
Longitude of Perihelion 285° 299° 46° 
Mass (Sun = 1) O C001 0 00015 © ODCOS 
Inchnation o* o? 1*8 


In the notes two excellent ilustia*ions of parts of the moon are 
inserted, one being a reproduction of a photograph taken at the 
Lick Observatory on. August 31, 1890, and the other displaying 
the region to the north of Hyginus, showing thes curious river- 
like appearances as first remarked by Prof Weinek of Prague 
Other notes deal with the astionomical reasons of the Ice Age, 
observations of Mars during the period 1883-88, polaiiscope 
observation of the surface of Venus, &c 





GEOGRAPHICAL NOTES 


MOUNT ORIZABA, or Cıtialtepetl, m Mexico, has been 
measured trigonometrically by Mi. | T Scovell with the 
result that its height is fixed as 18,314 feet Popocatepetl 1s 
about 700 feet lower, and unless Mount St Elias is found to 
considerably exceed Russel’s estimate of 18,100 feet, Orizaba 
must be considered the highest summit 1g North America 


THE pumping of brine from the North German salt mines and 
the consequent subsidence of the land, ts the cause of a some- 
what interesting change ın the small Jakes near Mansfeld The 
Salzigen Sft, as observgd by Dr Ule, of Halle, had a maximum 
depth of thwty mÉtres on June 18, and of no less than forty-two 
meties on June 28, the subsidence of the bottom having taken 
place at the average rate of more than on@metre a day . 


ForLowine the death of Dr Theodor Menke (see p 302) 
we have to notice the loss of his fellow-wowker, Dr Karl 
Sp®ner von Merz, atghe age of eighty-nine He died on 
August 24, 1892 After a military career of some distinction, 

ehe retired froi the army in 1886 “ue attention was early 
attracted* to historical geography, and his famous *' Historical 
Atla$" (1837-1852) has made his memory imperishable It 
was 1n preparing the third edition of tins atlas that he was first 
assStrated with Meake » . 


e 
THE camels which were introduced*intg German South-West 


— Africa lasPyear, «have, according to the Deutsthes Koloniatblatt, 


proved great succesg They are employed fh keeping up com- 
munication between Walfisch Bgyeand Windhoek, gnd for 
journeys flo the mtérsor = Their power of travelling (pr a week 
a a time without food or water hag frequengly been put to the 
test $n the bordegs of fhe Kfiahari desert The climate does 
not seem to affect them unfavouPaply, end they have proved 
exempt fram the manyefatal diseases which “atf&ck horses and 
evap oxen mj Namaqualand — ,* *. : 
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The object of the lecture was to demonstrate the 
geography with the physical sciences which acco 
growth of the surface features of the globe, 
“sciences which explam thé forms of plant and anımal hfe on ats 
surface The Interactions between man“ind his envirorfnent 
were discussed as the tiue basis of the higher geography 


M J THOULET has this summer been engaged 1n an oceano- 
graphical study of the Basin of Arcachoff, and publishes in the 
last number of the Comptes Rendus an interesting® epitome of 
his prelummua'y results ^ This lagoon forms a valuable oyster 
Pieserve, and the researches into the action of the tides 
on the enclosed wate: has practical as well as scientific 
bearmgs The investigation will be continued, sb as to include 
the othe: lagoons along the coast enclosed by sand dvnes, and 
more or less cut off from the sez e 
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THE COMPARATIVE PHYSIOLOGY OF 
RESPIRATION 


AMONG the very first of the physiological acts observed were 

those of respiration — Theiegular movements of bieath- 
ing, from the first feeble efforts of the new-born babe until the 
sigh in the last breath of the dying—after which 1s silenge, cold, 
and dis-olution—have commanded the attention and claimed the 
interest of every one, the thoughtful and the thoughtless alike 
And one comes to feel that m some mysterious way ''the 
breath ıs the lıfe” But in what way does breathing subseive 
life or render it possible? Auistotle and the naturalists of the 
olden time supposed that 1t was to cool the blood that the air 
was taken into the lungs, and, as they supposed, also into the 
arteries — With the limited knowledge of anatomy m those early 
days, and the fact that after death the arteries are wnolly or 
almost wholly devoid of blood, while the veins are filled with it, 
what could Pe more natural than to suppose that the arteries 
were vessels for the cooling arg If one supposes that he 
has entirely outgrown thts view of Aristotle, let him think for a 
moment how he would express the fact thatgan individual 1s de- 
scended from the Puritans, forexample In expressing 1t even 
the phySiologist could hardly bring himself to say othei than 
“he has the &lood of the Puritans in his vems ” Would he 
say “‘ he has the blood of the Puritans in his arteries 7? 

As observation increased the cold-blooded animals were more 
carefully studied and found to possess also a respiration , they 
certainly do not need it to cool the blood Then there are the 
insects and the othe: myriads of living forms that teem m the 
oceans, lakes, rivers, and evenin the wayside pools eo these, 
too, have a breath? And the plants on the land and in the 
water, 1s the air vital to them ? Aristotle and the older natural- 
ists could not answer these questions To them, onthe respira- 
tory side at least, all life was not ın any sense the same It was 
not till chemistry gud physics were considerably developed, not 
until the air-pump, the balance, and the burette were perfected 
that it was possilsle to give moie than a tentative answer It 
was not, until the microscope could 1ncregse the 1ange of the eye 
into the fields of the mfinyely little, possible to form even 
an approwmately correct conception The first glimnferings of 
the real significance of respiration for all living things was in the 
observMion that the air which would not support a flame, al- 
though it mightgbe breathed, could not support life That 
1& there must be something in the transpareet air that feeds the 
flame and becemes the breath of hfe, the real parulum vite, the 
merdly mechanital actin of the au not being sufficient 

Since ghe experiments%n insects and other animals by Boyle 
(1970) with the air pump, by Beinouilli, on subjecting fishes to 
water out of which all the gir hadebeen boiled, and those of 
Mayew (4654), ıt became more and more evident that respiration 
was not @onfined to the higher forms, but was a universal fact 
in thegorganic world Then came the most fruitful discoveries 
of all, made by the immortal Puestley (1795-6), viz , that the 
air i$ not an element, but composed of two constituents— 
nitroBen, which 1s inert in respiration, and oxygen, which is the 
real vjtal substance of the aur, he substance which supports 
the flameg$f the burning candle’ and the life of the animal as 
well og 


What would seem more, simple at this stage of knowledge 


1892, at the meeting of the American 
Associat@n for the Advaficement of Science, by Prof Simon Henry Gage, 


of Cornell eUnnewity, Ithaca, NY, Vice-President of the Biological 
Section ms 
$e . . os 
. + 
. 
e 


bd e 
OCTOBER 20, 1892] 





— ge uu i 


e 

than thatthe parall@ between the burning candle and the living 
organism should be thought to represerf truly the real con- 
ditions? That as the eandle consumes the oxygen, burns, and 
‘ives out carbon dioxide, so tHe liveng thing breathes in oxygen, 
ang givd& out in plece of that consumed carbon dioxide And 
asin each case heat 1s produced, what wduld be more natural 
than to look upon respiration as a simple combustton? This 
was the genetalizatyon of Lavoisier (1780-89) As he saw it, 
the oxygen entered the lungs, reached the blood, and burned the 
carbonactous waste there found, and was immediately given 
out in connection with the carbon with which it had united, 
and as the gas given off in a burning candle makes clear lime- 
water turbid, so the breath produces a like turbidity 

But here, as 1n many of the processes of nature, the end pro- 
ducts or acts were alone apparent, and while the fundamental 
1dea is probably true thét respiration is, in its essential process, 
a kind of combustion or oxidation, yet tffe seat of this action 1s 
not the lungs or blood If the myriads of microscopic forts 
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oxygen and giving out carbon dioxide Riınatly it was proved 
by Saussure (1804) and others that fo: green plants, and those 
without green, like the mushroom, oxygen is as necessary for 
life as for animals It thus became evident that this use of oxy- 
gen and excretion of carbon dioxide was a property of hving 
matter, and that the,very energy that set free the oxygen of,the 
carbon dioxide was derived from oxidations in the green plant 
comparable with those giving rise to energy in animals Further 
that the purification of the air by gieen plants in light ıs a 
separate function—a chlorophyll function, as it has been happily 
termed by Bernaid—and resembles somewhat digestion in 
animals, the oxygen being discarded asa wage pioduct In- 
deed so powerful is the effort made to obtain oxygen for the life 
processes by some of the lowest plants—the so called organized 
ferments—that some of the most useful and some of the most 
deleterious products ar@ due to their respiratory activity In 
alcoholic fermentation, as clearly pointed out by Pasteui and 
Bernard, the living ferment 1s removed from all sources of free 


are considered, these have no lungs, no blood, and many of | oxygen, and in the effort for re.piration the molecules of the 


them even no organs, they are, as has been well said, orgauless 
organisms, and yet every investigation since the time of Vinct 
and Von Helmont, Boyle and Mayow, has rendered it more 
and more certain that every living thing must in some way be 
supplied with the vital air or oxygen, and that this ıs in some 
way deteriorated by use , and the nearer investigation approaches 
to the real hfe stuff or protoplasm, it alone 1s found to be the 
true breather, the true respirer, as was shown long ago by Spal- 
lanzan» (1803-7) If one of the higher animals, as a frog, 
1$ decapitated and some of 1ts muscle or other tissue exposed in 
a moist place, ıt will continue to take up oxygen and give out 
carbon dioxide, thus apparently showing that the tissues of the 
highly organized frog, may, under favourable conditions, absorb 
oxygen directly from the surrounding medium, and return to it 
directly the waste carbon dioxide This shows conclusively 
that it 1s the Irving substance that breathes, ang the elaborate 
, machinery of lungs, heast, and blood-vessels, aie only to make 
sure that the hvifg mattes, fa: removed from the exteinal air, 
*shall not be suffocated Still more strange, 1t has been found 
that ıf some of tMe living tissue 1s placed in an atmosphere of 
hydrogen or nitrogen entirely devoid of oxygen, it wyll perform 
its vital functions for a while, and although no oxygen can be 
obtained, 1t will give off carbon dgoxide as in the ordinary air 
Tf ıt 1s asked, “how can these things be?" the answer 1s appar- 
ently plain and direct Notas the oxygen unites directly with 
the carbon ın the burning candle does it act 1n the living sub- 
stance The oxidations are not direct in living matter, as in 
the candle, but the living matter first takes the oxygen and 
makes 1& an integral part of itself, as ıt does the carbon and 
mitrogen and other elements , and, finally, when energy 1s to be 


liberated, the oxidation occuis, ane. the carbon dioxide appears | directly into it 


as a waste product 
The oxygen that 1s breathed to day, like the carbon or the 


nitrogen that 1s eaten, may be stored away and 1epresemt only 
so much potential energy to be used at some future time in 
mental or physical action 

So far only living enimal substance has been discussed If 
plants are considered, what can be 8&id of their relations to the air? 
The an$wer was given in part by Priestley (1771), wh® found that 
air which had been vitiated by animal respiration becgme pure 
and respirable agam by thg action of green plants He thus 
discovered the harmomzing and mutual actmn of animals and 
plants upon the @tmosphere , and there is no more beautfful 
harmony in nature Animals use the exygen offthe air anfi give 
to 1t ca bon dioxide, which soon renders it enit for respiration , 
but the green plants take the carbon dioxide, retain fhe carbon 
as food and return the oxygen to the aif as a waste prodmct 
This is as thoroughly esthblisheé as any fact in plant physio- 
logy , and yet, in his experiments, Priestley had some $f what he 
called ** bad experiments "e for instead of the plants*giving ott 
oxygen and thus purifying the air, they sometimes gave $ff ear- 
bon dioxide, and thus rendered ıt more impu, after the manner 
of an animal What investigator cannot sympathize with 
Priestley when he calls these ‘‘ bad experiments" , they appeared 
so rudely to put dgscord into lis disc6vered harmony of Nature 
But Nature is mnfimteby greater than man dreams She ‘‘ gad 
experunents" were among the most fruitful tn th& history of 
scientific discovery — Ingenhausz (1287) follcyed them up, care- 
fully obserying all the conditions, and found that,it was only im 
daylight that green plants gave out oxygen, in darkn@s o: 1n- 


sufficient light they condacted themselves like a®timalsg taking up | 
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sugar are decomposed or reairanged and a certain amount of 
oxygen set free 

It has been found that the motile power of some bacteria like 
Bacterium termo depends on the presence of free oxygen 1n the 
liquid containing them When this 1s absent, they become 
This fact has been utilized by Engelmann and 
others in the study of the evolution of oxygen by green and other 
coloured water plants Tie bacteria serving as the most delicate 
imaginable oxygen test, so that when the minutest green plant 1s 
illuminated by sufficient daylight, the previously quiescent bac- 
teria move with great vigour and surround it in swarms Out 
of the range of the plant, the bacteria are snl], or move very 
slowly, as if to conserve the minute energy developing substance 
they have in store until it can be used to the best advantage 

May we not now approach the problem directly, and answer 
for the whole organic hving world the question, ‘‘ What is re- 
spiration ? ” gy saying it ıs the taking up of oxygen and the giving 
out of carbon dioxide by living matter? This 1s the untversal 
and essential fact with all living things, whether they are animals 
or plants, whether they live in the water or on land But the 
ways by which ths fundamental life process is made possible, 
the mechanisms employed to bring the oxygen 1n contact with 
the living matte, and to 1emove the carbon dioxide from it, are 
almost as varied as the groups of animals, each group seeming to 
have woilcd out thc problem in accordance with its special needs 
It 15 possible, however, 1n tracing out these complex and varied 
methods and mechanisms, to discovei two great methods—the 
Direct and the Indirect 

If the first, there is the direct assumption of oxygen irom the 
surrounding medium, and the excretion of caibon dioxide 
The best examples of this are presented 
by uniceliular forms Iske the amoeba, where the living substance 
15 small in amount, and everywhere laved by the respiratory 
medium But as higher and higher forms are destined to appear, 
evidently the minute, organless amceba could not in itself 
realize the great aim toward which Nagure was móYing There 
must be an aggregation of amozbas, some f them serving for 
one purpose and some for anothei Like human society, us 
@vilization advance each individual does fewer things, becomes 
1n some ways less independent, but 1n a narrow Sphe1e®&cquires 
a marvellous proficiency Or, to use the technical language of 
science, 1n order to advance there must be aggregation of ensss, 
differentiation of structure, and specialization of function 
Evidently, however, if thcre 1s an aggregation gf mass, some x 
the mass is liable to be so far removed from the supply o 
oxygen, and the space into which carbon dioxide can beeelimı- 
nated, that ıt 1s liable to be starved for the one and poisoned by 
the other Nature adopted two sgmple ways to olyiate his— 
first to form its ag@legaged masses in the form of a network eo: 
sponge, with intervening channels through which,a constapt 


stream of fresh water may be made to chcilate, soethat eaciessee 


individual cell of she mass could takesitgeosygen and ejiminate 
its caron dioxide with tffe «ame dnectness as its symple proto- 
type, th@ amoeba . oe 

But ın the cose qf evolutigi forms appeared with gacffal 
respiration, and the insects, among these, sowed the mechanical 
difficulty of regpirationsby ® “most marvellogs system of air-tubes, 
or trachez, extendeng from the free sufface, and thtrefore from 
the éurroundin air, to every “8rgan and tigsue By meam of 
this intricate netwerk, air às carried and supplied almost difectly 


to every particle of living nfitter. e The respiration i not quite 
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direct with the ensects, however, for the oxygen and carbon 
dioxide must pass through the membranous wall of the air tube 
before reaching or leaving the living substance ia 

In the next and final step, the step taken by the highest 
forms, the living material ıs massed, giving rise not only to 
anynals of mo lerate size, but to the huge creatures that swarm 
10 the seas or walk the earth, like the el@phant With all of 
these the step in the differentiation of the respiratory mechanism 
consists in the great perfection of lungs or gills, and m the 
addition of a complicated circulatory system with a respiratory 
blood, one of the matn purposes being, as the name indicates, 
to subserve ın respiration by carrying to each individual cell in 
the most remote and hid len part of the body the vital air, and 
in the same journey removing the poisonous carbon dioxide 

This has been called Indirect Respiration, because the living 
matter of the body does not take its owygen directly either fiom 
air or water, but is supplied by a middleman, so to speak 

The complicated movements by which water 1s forced over the 
gills, or by which the lungs are filled and emptied, and the great 
currents of blood are maintained—that 1s, the striking and easily 
observed phenomena of respiration are thus seen to be only 
superficial and accessory, only serve as agents by which the real 
and the essential processes that go on 1n silence and obscuiity, 
are made possible 

So far I have attempted to give a brief résumé of the views 
on respnation that have been slowly and laboriously evolved by 
many generations of physiologists, each adding some new fact 
or correcting some misconception, and I trust that this brief 
Sketch has recalled to your minds the salient facts 1n our know- 
ledge of respuation, aud that it will give a just perspective, and 
enable me, 1f I may be permitted, to briefly describe what I 
believe to be my own contribution to the ever-accumulating 
knowledge of this subject 

In 1876-77, Prof Wilder, who may be said to have inherited 
his interest ın the ganoid fishes directly from his friend and 
teacher, Agassiz, who first recognized and named the group, 
was mvestigating the respiration of the form§ Amia and 
Lepidosteus, common 1a the great lakes and the western tivers 
As his assistant 1t was my privilege to aid ın the researches, and 
to acquire the spirit ana method, as in no other way ts it so 
readily possible, by following out, from the beginning to its 
close, of an investigation carried on by a master The results 
of that investigation were reported to this section in 1877, and 
formed a part of the proceedings for that year From that time 
till the present the problems of respiration in the living world 
have had an ever increasing fascination for me, and no oppor- 
tunity has been lost to investigate the subject The interest 
was greatly increased by the discovery that a reptile—the &oft- 
shelled turtle—did not conform to the generalizations in all the 
treatises and compendiums of zoology, which state with the 
greatest definiteness that all reptiles, wgthout exception, are 
purely air-breathing, and thioughout their whole lfe obtain 
their oxygen from the air and never from the water The 
American soft-shelled turtles, at least, do not conform to this 
generalzatioft, but on (he contrary, naturally and regularly 
breathe watew like $ fish, as well as air like an ordinary reptile, 
bird, or mammal 

In carrying on the investigation of the respiration of the 


3 turtle, tere appeared for solution the generfl problem, which, 


briefly stated, 1» as follows In case an animal breathes both air 
and qvater, or moie accurately, has both an dertal and an 
aquatic respiration, like tfe ganoid fishes, Amua and Lepidosteus, 
hke the softshelled turtles, the tadpoles, and many other 

rms, whet part of the respiratory process is subseived by the 
aqueos and what by the acrial part of the respiration? So 
faras [ am aware this problem had not been previously con- 
sidered, Ig was apparently assumed that there were ip these 
fowtunate animals tWo independent mechamisms, both doing 
precisely the same kind of work—that $, each serving to supfly 


mhe blood, with oxygen and to relieve it of cfrbon dioxide, as 


though ghe other was absemt That was a najftral inference, for 
with many forms «he respiration 1s wh@lly aquatic, all thepxygen 
employed being tke from 4he water, and all the carbon 
dexide excreted into. gt 9On thg otherghand, in the ex- 
clusively air-breating animal’, ¿as birds and mammals, the 
re» tration ts exclusively aerial ee 

This natueal suppositio was followed 1n the fu investigations 
on tee respiration of the soft sifiled turtles, and while it Was 
provetl with incontesgable certainty that they gake oxygen ftom 
the water*like an ordinary “fgh—témt is, have a trae aquatic 
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respiration, in adfhtion to their aerial repiration—there was 


altogether too muchgcarbon dioxide in the frater to bé'accounred 
for by the oxygen taken from ıt Furthermore, upon analyzing 
the air from the lungs of a turtleghat had been submerged*somg 
time the oxygen had nearly all disappeared, and but gery hide 
carbon dioxide wasefound in its place, whilé, as compared ith 
human iesprration, fur example, a quantity of carbon dioxide 
nearly as great as that of the oaygen which had disappeared 
should have been returned to the lungs — Bikewise in Professor 
Wilder" experiments with Amia, to use his own words 
** Rather more than one per cent of carbon dioxide is found in 
the normal breath of the Amia, but much more of the oxygen 
has disappeared than can be accounted for by the amount of 
carbon dioxide’ Everything thus appeared anommlous im this 
mixed respiration, and instead of a clear, consistent, and m- 
telligible understanding of it, there seemed. only confusion and 
ambiguity Truly thege seemed like *' bad experiments "' 
elt became perfectly evident that the first step necessary in 

clearing the obscunty was to separate completely the two 
respiratory processes, to see exactly the contribution of each 
mechanism to the total respiration. But this was no easy thing 
to do In the first place, the animal must be confined m a 
son ewhat narrow space in order that air and water, which are 
known to have been affected by its respiration, may be tested to 
show the changes produced in 1t by the respiratory process , in 
the second place, the water has so great a dissolving® power 
upon carbon dioxide that even if ıt were breathed out into the 
aic it would be liable to be absorbed by the water Then some 
means must be devised to prevent the escape of the gafesefrom 
the water as their tension. becomes changed , and, finally, the 
animal in the water must be able to reach theair A diaphragm 
must be devised which would prevent the passage of gases 
between the air and the water, and at the same time offer no 
hmdrance to the animal 1n projecting its head above the water 
As a liquid diaphragm must be used, it occurred to me that 
some oil woulfl serve the purpose, but the oil must be of peculiar 
nature It must not allow any gaseg (8 pass érom air to waters 
or the reverse , it must not be in the least harmful or irritatin 
to the animal under experimentation, and, fipally, ıt must 1tsel 
add nothing to either air or water Olive oil was thought of, 
and laterthe liquid paraffins The latter weie found practitally 
impervious to &xygen and fulfilled all the other requirements, 
but unfortunately they absofb a considerable quantity of carbon 
dioxide Pure olive oil was finally settled upon as furnishing 
the nearest approximation to the peifect diaphragm songlit ! 

The composition of the air being known, and a careful de- 
termination of the dissolved gases in the water having been 
made, the animal was introduced into the jar and the water 
covered with a layer of ohve oil from ten to fifteen iillimetres 
thick The top of the jar was then vaselined, and a piece of 
plate glass pressed down upotf it, thus sealing 1t hermetically 
Two tubes penetrate this plate-glass cover, one connectmg with 
the overlying atr-chamber and the other extending into the water 
nearly to the bottom of the jar As the water and air are 
limited in quantity, the shorter the time in which the animal 
remained in the jar the more nearly normal would be the 
respiratory changes, the experiment was “continued only so long 
—one or tyo hours—as was found necessary to produce sufficient 
change 1n the air and the dissolved gases of the water to render 
the analfses unmistakable 

Proceeding with the method just*described, the results given 
in¢he following table were obtained — e 


Tablepf Mixed Respir alon, showing the number of cubic. centi- 
melies of oxygen Semoueg fiom atr. and wate, and the amount 
of cas bbn dioxide added to the aut and the water 

e. 


. Oxygen Carbon Dioxide 
. ° . Trom rom 
e ar water toar to water 
* GanoideFish (Amza calva) 65 10 22 53 
eror (ia val Batrachia) 70 5 24 5I 
oft shelled Qufele (Amyda mutica) 31 © 8 10 29 
Bull Frog (Rana catesbiana) 183 4 IIO 7 


Note —The oxygen from both the water and the air, and the carbon dioxide 
in the aur, were determincdewith. exactness in all the experiments. Lut 
owing to ete fulure of some steps in the titration. ft the carbon dioxide in 
@he wateg the figures given for the Amra and the soft--helled turtle are the 
ca culatedresuit®, assuming that the respiratory quotient is one, as that is 
the relation fi und by analysis m the other cases 
e ILIA 





9 *See Wm Therner on the use of olive oil for the prevention of the 4b 
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It requires but a glance at the figures in this table to see that 
the aerial differs markedly from the aquatic part of the respiration 


* Even in tfe frog, in which the skin forms the only aquatic 


' animals 


respiratory organ, the tendency ıs marked ‘Phe law appears to 
be unnastakably this, viz that ın combined aquatic and aerial 
refpiration, the aerial part 1s mathly fðr the supply of oxygen and* 
the aquati part largely for the excretion of carbon dioxide 
This law, which I stated in 1886, has been confirmed by the 
repetition of old experiments and by many new ones made during 
the present summer It is also confirmed by the experiments 
made on Lepidosteus in a different way by Dr E L Mark, and 
published in 1890 I therefore feel that this ıs the expression 
of a general law in nature 

From the standpoint of evolution we must suppose that all 
forms originated from aquatic ancestors, ancestors whose only 
source of oxygen was that dissolved ın the water As the water 1s 
everywhere covered with the limitless supply of oxygen in the air, 
there being 209 parts of oxygen ın 1000 parts of air as contrasted 
with the 6 parts of oxygen dissolved in 1 parts of water, 1t 1s 
not difficult to conceive that in the infinite years the animal 
found by necessity and experience that the needed oxygen was 
more abundant in the overlying air, and that some at least 
would try more and more to make use of ıt And as any thin 
membrane with a plentiful blood supply may serve as a respir- 
atory organ to supply the blood with oxygen, it 1s not 1mpossible 
to suppose that such a membrane, as in the throat, could 
modify etself little by little with ever increasing efficiency , and 
that a part might become especially folded to form a gill and 
another might become sacular or lung-like to contain air While 
Iam poebeltever in the purely mechanical physiology which 
sees no need of more than physics and chemistry to render pos- 
sible and explain all the phenomena of life, yet it ıs patent to 
every one that, although vital energy is something above and 
beyond the energies of physics and chemistry, still it makes use 
of these , and certainly dead matter forms the material from 
which livmg 15 built So given a living thing, it, 1n most cases, 
moves along lines of least, rather than of greates& resistance , 
therefore if practically æ limitless supply of oxygen may be 
obtained from the fir and oily a limited amount from the water, 
rf anything that might serve as a lung 1s present, most naturally 
it (the animal) will @ake the oxygen from the air where it 15 in 
greatest abundance and most easily obtained On [he other 
hand, carbon dioxide is so soluble in water thgt practically a 
limitless amount may be excaeted ino 1t , and as itis apparently 
somewhat easier, other things being equal, for 1t to pass from 
the liquid blood to the water than to the air, it seems likewise 
natural that the gills should serve largely for the excretion of 
the carbon dioxide into the water This is the actual condition 
before us 1n these, and I believe in all other cases, of mixed or 
of combiwed aerial and aquatic respiration. And I believe, as 
stated above, that it may be lard down as a fundamental law in 
respiration that wherever both watew and air are used with cor- 
responding organs—gills for one and lungs for the other—that 
the aerial part of the respiration 1s mainly for the supply of oxy- 
gen, and the aquatic part largely for the gefting rid of carbon 
dioxide i 

It 1s not difficult to see in an actual case like that of the 
Ganoid Fishes (Amia end. Lepidosteus) the logical steps in its 
evolution, by which this most fafourable condition has been 
reached* A condition rendering these fishes capabl@ of living 
in waters of almost all degrees of purity, and thus giving them a 
great advantage 1n the struggle for existence But what can be 
said of the soft-shelled turtles, animals belonging to a group in 
which purely aeri€l respiration 1s almost exclusively the rul&? 
Standing alone, this might be exceedingly diffigu?t or impagsible 
ofexplanation The Batrachia (frogy toads salamanders, &c ) 
all have gills in their early or larval stage, and mosf of them 
develop in the water, and are in tke begfnning purely aquatic 
The adults must therefére, ın most cases, repair to 
the water at the spawning seasoneand frequently in faying the 
eggs they must remain unda the water for considerabl@interval8 
Being under the water, and the need of oxygem befoming 
pressing, there sedms to be, by a sort of ctganic memory, a 
revival of the keowledge of the way ın which resptratiog was 
accomplished, when, a» larvze, their natural element was water, 
and they take watgr into the mouth nd throat This may be 
done by as highly a specialized and purely aerial fom as {he 
little brown tree-frog (Ayla pickerıngu) or th& yellf& spotted 
salamander (4 mbólystoma punctatun§ Another very interesting 
form, the ,vermilion-spotted newt (Dremyctylus), after two ore 
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three years of purely aerial existence goes to the waier on 
*reaching maturity and remains there the rest ef its hfe, regularly 
breathing both by its lungs and by taking wgter*nto its mouth 
and ghreat A still more sirihing examp.e Is given by Prof 
Cope The young siren almost entirely loses its gills, and later 
regains them, becoming again almost completely aquatic in its 
habits as in the larval stage 

With these examples, which may be seen by any one each 
recurring year, 1s it impossible oi difficult to conceive that in the 
struggle lor existence the soft shelled turtles found the scarcity 
of food, the dangers and hardships on the land greater than 
those in the water? Or, remaining constantly in the water, and 
advantageously submerged for most of the time, it gradually 
reacquired the power of making use of its pharyngeal membrane 
for obtaining oxygen from the water and excreting carbon dioxide 
into it as had tts remote ancestors And further,1s it not intelligible 
that with capacious lungs, which it can fill at intervals with air 
containing so large © supply of oxygen that it, hke the other 
double or mixed breathers, should use its lungs to supply most 
of the oxygen and its throat to get rid of much of the carbon 
dioxide? 

Indeed it seems to me that if the evolution doctrine 1s a true 
expression of the mode of creation, then development may be in 
any direction that proves advantageous to an organism, even if 
the development 1s a reacquirement of long discarded structures 
and functions 

In closing, may I be permitted to say to the older biologists— 
to those familiar with the encouragements and inspirations that 
come with original investigation, that I trust they will pardon 
what to them is unnecessary personality or excess of detail in this 
address, for the sake of the younger ones among us, to whom the 
uphill road of research is less familiar Judging from my own 
experience in listening to similar addresses by my honoured pre- 
decessors, it 1s helpful to know, when one 1s beginning, some- 
thing of the ‘‘dead work," the difficulties and discouragements, 
as well as the triumphs, 1n the advancement of science 





MINES AND MINING AT THE CHICAGO 
EXHIBITION 


THE exhibition of objects relating to mines and mining at 

the '* World's Fair” promises to be one of exceptional 
interest and 1mportance The following details about it were 
given by Mr George F Kunz in a paper read before the recent 
meeting of the American Association for the Advancement o£ 
Science — 


The building of mines and mining, which ts entirely coms 
pleted, is 700 feet long amd 350 feet wide, at an elevation of 
25 feet above the main floor On both sides 1s a gallery 60 feet 
wide, running the entire length of the building Up to the 
present time there have applied for space in this building 26 
foreign Goveinments and 36 States, these exhibits to be sup- 
plemented by other State and Government exhibits, such as 
that of Sweden 1n the Swedish building, the East Indian tn the 
East Indian court, Illinois in their State building, &c 

There will be a scientific collection oP all te knojvn elements, 
and with them a complete collection of all the known alloys ef 
g@id, silvei, coppeg? zinc, tin, &c , such as electrum, German 
silver, Babbits metal, fusible metal, and the thovf&and and one 
other, common and rare, used in the arts and industries. In the 
name of the Lake Superior copper mines, Prof Alex Agassiz 
has promised a complete exposition ÔF ores, rocks, and pro- 
cesses, illustrating the occurrence mining, metaJJurgy of copper 
There 1s now an preparation a coal collection to aontain a 
varieties of coal, from every known occurrence in the guited 
States Petroleum will be shown as ıt never has been at any 
exhioitign Tire subject of MUS of all kinds yall fom a 
special exhibit unde? the,charge of Mr T°Dunkin Paret, who 
has devoted his entire ma to this subject, and is now making a 


special European imp to enlist the co*operation pf foreigQmeem 


manufacturers atid investigators to supplement the Awerican 
exhibite e. ° è 

The Ite Beers Mining Company of Spfitlf Africa, who own 
and control moie thgn 95 per ®ent, of the entire diamoed 
output, will make first a full and contpiehagsive expositfon of 
diamond mimpg andethé Sriginal blue etuff, a decomposed 
peridotite, en ode carbonaceous shale, the matrix of the 
@:angond, re gfeat quantities They will show it passing through 
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the various washing machines, and every process separating the 
diamond from the matrix, in which exists a percentage of 1 
carat 205 milligrams in a load of 1600 pounds There will be 
a case containing ofer 10,000 carats of diamonds of all colours 
and of the various qualities, with a full series of the associfted 
minerals and rocks Every stage of the cutting and polishing 
of the diamond will be represented 

Nearly every mineral dealer in the United States has applied 
{dt space, and from the foreign trips and other preparations it 
as very evident that in the line of cabinet specimens and edu- 
cational minerals the assembled collections will exceed. those of 
any othe: exposition in importance 

One of the large gallery halls will contain a reference library 
for the use of visitors This it ıs hoped will be a very compre- 
hensive exposifton of the literature of the subject of mines, 
mining, geology, and mineralogy This ıs to besupplemented 
by historical portraits, documents, and other allied material 

An early history of mining and reining processes will be 
shown, starting with stone hammers and other aboriginal imple- 
ments found ın the copper mines of Lake Superior and the tur- 
quoise mines of New Mexico, the old Mexican Pateo, to the 
most improved modern methods, and the remarkable sectional 
and glass models of mines, prepared by eminent mining en- 
gineers, used in the great mining lawsuits to prove their argu- 
ments, 

One of the large corridor rooms in the gallery has been 
offered to the American Institute of Mining Engineers for their 
own use as a headquarters during the Exposition They in turn 
may extend the courtesy to mechanical and civil engineers, as well 
as the English, German, French, and other foreign engineers 
whose hospitality they enjoyed ın 1889 There is every reason 
to believe that at least from 800 to 1000 foreign engineers will 
visit the Exposition 

Ifonly three fourths of the promised exhibits are received, 
and there is every assurance that there will be many more 
coming, it may be safely said, even now, that the mining, 
metaliuigical, geological, and mineralogical exhibits of the 
Columbian World’s Fair will exceed in scientific importance 
and in extent the combined exhibits of the Centennial, the 1878, 
1889, the Parisand the Vienna Expositions, at least two fold 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


CAMBRIDGE —Lord Walsingham, the High Steward of the 
University, has expressed his wish to give annually for three 
years a gold medal for the best monograph or essay giving 
evidence of original research in any subject coming under the 
cognizance of the Special Board for Biology and Geology eThe 
offer having been accepted and thé regulations for the medal 
having been approved, the Special Board for Biology and 
Geology give notice that the medal 1s offered for competition for 
the second time dunng the ensuing academical year The 
essays are to be seat to the chairman of the Special Board (Prof 
Newton, Magdalene College) not later than October 1, 1893 

The regulagions for the medal are published in the Caórzdge 
University Repor tt, No® 908 (Novembe: 17, 1891), p 186 

Sır R S Ball Loundean Professor, will give his inaugural 
lecture in «he Anatomical Theatre on Fyday, October 21, gt 
noon e. ° 

Dr Chyley, Sadlenan Professor of Mathematics, resigns his 
place on the Council of the Senate on October 259 

Ift Council of the Sewate recommend that the University of 
the Cape of Good Hope should be affiliated to Cambridge, on 
the same terms d8 those granted to New Zealand 

LONDON —Four lectures upon ‘‘The Sun in its Relation to 
the Uffiverse of Stars” wil! be delivered in Gresham College, at 
six p on the evenings of October 25, 26, 27, and 28, 1892, 
by the Rev®EdmundeLedgere ia . 
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° SCIENPIFIC SERIALS 

The Jourtal i tha Royal gracile al Society of eaa 
3r@ Senes, Vol fi, pt 3 wAllotments and Small Holdings, 
by Si J B Lawes an& Dr eGilbért * The authors have col- 
lected statistics relatigg to Allotiheatg agd Small Holdings in 
Great Britayy They powt out that ** withym tBe present cen- 
tury here has been a great regection in A 
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owners and of occupieis of farms not exceeding 50 acres 1n area, 
such as it seems to be the object of the promoters of the Small 
Holdings Act of 4892 greatly to increase * After ngucing the 
Rothamstead Allotments they proceed to discuss the conditions 
essential to the success of small holdings, and they conclude 
that ordinary rotation fargingeis much less suitable for small 
holdings than dairy farming, the production of poultrygand eggs, 
and market gardemng when favourable conditions exist the 
authors do not believe, however, that the system of small hold- 
ings wil materially check the influx of agricultural labourers 
into the towns This number of the 5'ou*zal also contams a 
short article by W H Hall on Small Holdings «n France 

Mr Hall ıs “convinced that small holders (in England) have 
a great future before them as soon as they can be educated up 
to producing such articles as require to be consumed fresh, and 
will not bear long carriage " ‘This last clause corftains the key 
of the whole matter —On the Vermin of the Farm, pt u, by 
J. E Hatng In this paper the author has much to say in de- 
fence of the mole (ta/pa europea), and of the weasel (mustela 
celgares), there ıs little but condemnation, however, for the 
hedgehog, the stoat, and the polecat, the last-mentioned ani- 
mal is now hardly known to most people, though the domesti- 
cated variety (the ferret) ıs common —The Warwick Meeting 
of 1892, by Dr Fream, Official Reporter This repoit shows 
the meeting to have been a good average one, except in the 
attendance of visitors on the last two days — Judge's reports 
show that in many cases the quality of the exhibits of live stock 
was far above the average —-Muscellaneous Implements Exhi- 

bited at Warwick, by T H Thursfield —The Farm Prize 
Competit.on of 1892, by J B Ellis —Among the shorter 
articles 1s one deserving of careful attention, entitled *New 
Modes of Disposing of Fruit and Vegetables, by Chas White- 
head, in which are discussed the '* evaporating” and the **can- 
ning” of fruit, methods already 1n use in Queensland are de- 
scribed and discussed with reference to their adoption in this 
country when prices for fesh frut are low —Dr J W Leathe: 
contributes a short article upon his method of detecting and esti- 
mating ''castÓr-oil seeds in cattle foods” A weighed quantity 
of the suspected food 1s digested wih hot diute sulphuric acid? 
(or HCl, about 2 p c ) for half an hour, washed free from acid, 
re-digested with a hot dilute solution of caustig soda, washed, and 
then finally treated with a quantity of bleaching powder The 
hushs of*all seeds other than castor-oil seeds are bleached by 
this treatment, dhd any unblgached husks can be picked out and 
weighed 


Wiedeman's Annalen der Physik und Chemie, No 9 —The 
principle of least effect in electrodynamics, by H von Helmholtz 
—On the differences of potential of chains with dry solid electro- 
lytes, by W Negbaur —On the reciprocity of electric osmose 
and flow currents, by U Saxén —Resonance phenomena and 
absorptive capacities of metals forthe energy of electric waves, 
by V Bjerknes —Objective presentation of the Hertzian experi- 
ments with rays of electric force, by L Zehnder — Dispersion 
and abgorption of light according to the electrical theory of light, 
by D A Goldhammer —On the measurement of high temper- 
atures, by L Hotborn and W Wien The apparatus was a 
modification of Le Chatelier’s thermo-element, consisting of a 
combination of platinum ang a platmum*rhodium alloy — This 
was calibraged by placing it inside the porcelain vessel of an air- 
thermometer and comparing the readings, different thermo-cou- 
ples werfcompared by exposing together m short porcelain tubes, 
two branches bejng welded togetlter The following fusing 
temperatures were deduced gold 1072°, sgver 968°, copper 
1082° —On thesexpansion of gases at low pressures, by G Me- 
lande? DN with pressures ranging from 770 to 4mm, 
and tempsjatures fiom o°t@ 100°, the gases being kept at constant 
volume, the supposed daw of constant decrease of coefficient of 
expansion with decreasing prégsme wąs found not to hold good 
That of aw decreases down to 232mm, where it 1s 0 003659, 
amd then umcreases That of carbon dioxide decreases down to 
76mm, efter which it increases, whils? that of hydrogen increases 
steadily —Specificegravity and heat of fusmn of ice, by J v 
Zakrzevski Tne apparatus was a very delicate form of Bunsen’s 
ice caférimeter The specific gravity of ice at—o 701°C was 
found to beo 916710 Thg cubical coefficient of expansion at 
that tempegáture was o 000077, which gives fof the sp gr of ice 
at 8 C tha value o 916660 —On the theoretical conceptions of 
Georg Simon Ohm, by K Yon der Muhl! —Variaton of the 


e ngmber both ofe paie volume of Sulphur with the temperature, by M Toepler 
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Royal So®tety, Jung 16 —** Thermal cup in Abso- 
lute Measure" By Dr J T Bottomley, MA,FRS 
The p&per contains an acount gf an experimental investiga- 
tion by the author ın continuation of researches on the same 
subjec® whith have bfen already published (Roy Soc Proc, 
* 1884, and Phil Trans, 1887) In the earlier experiments 
metallic wnes heated by an electric current were used The 
loss of heat from a heated body, however, depends to some 
extent on theform and dimensions of the body , and ıt seemed 
important to experiment on the loss of heat from bodies differ- 
mg in form from the wires already used, and larger in dimen- 
sions 
Accordingly, two copper globes used by Mr D Macfarlane 
in 1872 (Roy Soc Proc , 1872, p 93) were employed for a new 
series of experiments 
After preliminary experiments (using the sgme enclosure which 
Macfarlane employed and with the surfaces of Macfarlane’s 
globes prepared m four different ways) new appaiatus was con- 
suucted The object was to experiment both with full air pres- 
sure ard with different amounts of exhaustion of the air, and 
Macfarlane's enclosure 1s unsuitable for this purpose 
In the arrangement adopted, the heated globes were hung at 
the centre of a hollow metallic sphere, which was connected 
with the Sprengel pump and surrounded with cold water, and 
were all@ved to cool The temperature of the cooling globe 
was read off at equal intervals of time by means of a thermo- 
electric junction, and fiom these readings the absolute loss of 
heat per “init of cooling surface, per unit difference of tem- 
peratures of surface and surroundings, per unit of time, is 
calculated 
The details of the apparatus and method of experimenting are 
given inthe paper It is enough to say heie that the globes 
were used with their surfaces ın two different conditions —(1) 
Thinly coated with lamp-black, and (2) silvered and brightly 
polished , and ın both conditions the absolute loss of heat, both 
Ineair and in vacuum, more®or less complete, was determined 
The tables and curves attached to the paper give the details of 
the results 
To quote one or to examples —With the sooted surface a 
total Ives of heat by convection and radiation of 3 42x 1084c gs 
units per square centimetre, per second, per 1? Ce of difference 
of temperatures of globe and surroun@ngs, was observed with a 
diffe: ence of temperatures of 100? C , and with the surroundings 
at about 14°C Under similar circumstances the radiation in 
vacuum of 4M (half-a-millionth of atmospheric pressure of non- 
collapsi^le gas) was about I 40 x 1074 
Taking a silvered and brightly-polished surface under the 
same circufnstances, the loss in full air was 2 30x 10 cgs , 
and with the highest vacuum and brightest polish obtained, it 
was reduced 1 So x 1079, with ın hfs case a difference of tem- 
peratures of 180°C The loss wih 100? C difference would be 
considerably less, but ıs not known experimentally at present 
The author returns thanks to Mr James' H Gray, MA, 
B Sc, for excellent assistance given, and expresses himself 
most deeply indebted, both for assistance in experimenting and 
calculating of the result, and for most valuable and ingenious 
aid of vargous kinds during the cours of this work, to his friend 
Mr A Tanakadate, now Professor in Tokio, Japan 


Entomological Society, O tober 5 Henry John “Elwes, 
vice-president, in the chair —*Mr C O Wateghouse exhibited 
a specimen of Latædius nodi/er feeding on a fungus, Zricha 
sportum roseum —Mr McLachlan, F R S, exlabited a male 
specimen of Lvenchus tenuicornis, Kirby; takgn Sy the Rev? A 
É Eaton, on August 22 last, at Stonfy Stoke, near Shepton 
Montague, Somerset, and described by himan the Zitomologzsg's 
«Monthly Magazine, Octobex 1892, gp 250-253 Mr McLachlan 
stated that another specimen of this species had beew caught 
about the same date in Claygate Lane, near Surbitone by Mra 
Edward Saunders, who discovered that it was parqsitiogon.a 
homopterous insect af the genus Z2^277:2, and Radalso described 
eit in the Ezoviologis! s Monthly Magazine —Mr M Adye 
exhibited, for Mr McRae, a large collection of Colas edus8, C 
edusa var hehe, and C Ayale, all taken in the course af five 
days’ collecting nf the neighb "urh;od of Bournemguth and 
Christchurch, Hants There were twenty-six speeimeneg of žele, 
some of which were remarkable bothein size and colour He 
stated that Mr McRae estiuated the proportidh of the variety 
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heltce to the type of the females as one in fifty Mr Adye also 
exhibited two specimens of Dezopera pulchella, recently taken 
near Christchurch Mr Hanbury, Mr Jenner Weir, and Mr 
Merrifield commented on the interesting nature of the exhibition, 
and oftherecent extraordinary abundance of C edusa and the var 
elice, which was probably not exceeded ın 1877 —Mr Dallas- 
Beeching exhibited four specimens of Plzsea moneta, lately taken 
in the neighbourhood of Tunbridge Wells —Mr H Goss ex- 
hibited, for Mr GervaseeF Mathew, two Plusta moneta ande 
their cocoons, which were found at Frinsted, Kent, on Sep- 
tember 3 last It was stated that Mr Mathew had found seven 
cocoons on the under side of the leaves of monkshood, but that 
the 1magos had emerged from five of them —Mr Rye exhibited 
a specimen of Zygena fiühgendule var chi ycanthemti, and two 
varieties of Arcta villica, taken at Lancing, Sussex also varieties 
of Coccinella ocellata and C oblougoguttata from Oxshott —Mr 
A H Jones exhibited specimens of Argynnis pales var 2«25, and 
var asstlache, the females of which showed a tendency to melan- 
18m, recently taken in the Upper Engadine, also melanic forms 
of Erebia melampus, and a specmen of Erebia nerie —Mr 
Elwes exhibited specimens of typical Zrebia melas, taken by 
himself in the Western Tyrol, on July 25 last, at an elevation of 
7000 feet, alsospecimens ofthesame species from Hungary, Greece, 
and the Eastern and Central Pyrenees He stated that the absence 
of this species from the Alps, which had seemed to be such a 
curious fact ın geographical distribution, had been first disproved 
by Mrs Nicholl, who discovered it at Campiglio two years 
ago He also exhibited fresh specimens of Erebia naine, taken 
at Riva, on the lake of Garda, at an elevation of about 500 feet 
also specimens of the same species, taken at the same time, at 
an elevation of about 5000 feet, in cool forest glades , and re- 
marked that the great difference of elevation and climate did not 
appear to have produced any appreciable variation 1n this species 
—Mr G T Porritt exhibited two varieties of 447 a vas gi ossulazi- 
ata, bred during thepast summer from York larvee Also a curious 
Noctua taken on the sandhills at St Anne's-on-Sea on August 
20 last, and concerning which a difference of opinion existed as 
to whether it was a melanic form of Ag: otis cu soria or of Cara 
dina cubiculai®s Also a small dark form of Orgyza antiqua, 
which had occurred in some numbers at Longridge, near Pieston 
—Mr A _ Eland-Shaw exhibited a specimen of AMecostethus 
grossus, Yann , taken lately at Irstead, in the Norfolk-broad 
district He stated that this was the first recorded capture of 
this species ın Britain since 1884 —Mr C G Barrett exhibited 
a specimen of Syrzethzs alveus, caught 1n Norfolk about the year 
1860 , a beauuful variety of Argynms euphsosyue, caught this 
year near Godalming, and a series of varieties of /znomos 
angularra, bred from a female taken at Nunhead —Mr P 
Crowley exhibited a specimen of Zygena filipendule var 
chi ysagtkem:, taken last August at Riddlesdown, near Croydon 
—Lord Walsingham, FRS, sent for exhtbition several 
specimens of larve of Sphinx prnastrz, preserved by himself, 
which were intended foi presentation to the British Museum 
The larvee had been séht to him by Lord Rendle-ham, who 
ol tamed them from ova laid by a female captured in Suffolk last 
August —M de Nicéville communicated a paper entitled ** On 
the variation of some Indian Eupleeas of the subgenus {yzctoplea”’ - 
and Captain E Y Watson exhibited$ on pehalf of M de 
Nicéville, the specimens referred to in this pape? Colonel 
Swyuhoe, Mr Hampson, Mr E B Poulton, F R Sy and the 
chairman took part 1@ the discussion which ensugl —Mr W 
Bateson read a paper entitled ** On the Variation in the Colours 
of Cocoons andePupee of Lepidoptera , further Experiments "— 
Mr Poulton read a paper entitled ‘‘ Fugher Eaperiments udu 
the Colour relation between certain Lepidoptera and their 
Surroundings "—Miss Lian J Gould read a@paper entitledg 
* Expenments on the Colour-relation between certain Lepi- 
dopterouslarve and their surroundings, together with observ Mons 
on Lepidopterous larvæ ” A long discussion ensued, 1n which 
Mr Jenter Wear, pr Sharp, FRS, Mı Mersficlde Mr 
Powton, and the chåirmaa took part d 
. © ee e. e. 
= PARIS . 
Academy of Scfencese October fo *M Duchartr®in the 
chur M Emile Picard presented to the eAgademy ehe. second 
volume of his ** Tgaité d'analyse °g- The Un®ersity of Padya 
invited representatives df tfe Ac&demysat the forthcoming ter- 
centenary celebration of, Gglwed’s accession tò his chair at that 
University —Aeeigive blow to the theory of Mais AA and 
@scemding motign in cyclonesepy M H faye = he move- 
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* On some bombs of Etfia, from the eruptions of 1886 and 1892, 
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. TUESDAY, OCTOBER 25 
MINERALOGICAL SocigTY —Anniversary Meeting —Council. Report —On 
Crystallized Zirconia (Baddeley ite), & New Mineral Species from Ceylon 
L Fletcher, F EIS — Preliminary Note on Xamthoconite ang Rittingerite « 
H A Miers and T Prior —A Locality of Cerium. Miherals in Corn- 
wall, H A MierÉ$—On Gypsum from Herne Bay F Rutley 


FRIDAY, OCTOBER 28 OY Cg 
ePuvsicAL Society, at 5 9i cudinn of Mr Wilhams's Paper on the 

Dimensionsof hysical Quannunes —Dicussiongof Mr Sutherland’g Paper 
dn the Laws of Mælecu'ar Force, to include ‘Papers by Dr Young and 
Mr Thomas on the Determination of Critical. Density, Critical Volume, 
and Boiling Points 
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ments of the heart Studied by chronophotography, by M 
Marey The heart of a tortoise was removed and mounted so 
that a funnel led ento an auricle, and a bent tube out of thé 
ventricle and tipwards to the mouth of the funnel The funnel 
was filled with defibiinated blood, which passed into the auricle 
and thence into the ventricle When the latter was full, an 
automatic systole projected the blood upwards through the tube 
and back into the funnel This process wa~ repeated for several 
hours after death It was more minugely studied by taking a 
series of instantaneous photographs m rapid succession (repro- 
duced), which show the details of the process with great 
accuracy For actinic parposes, the heart was painted white 
with water-colour The nypothests of an active diastole of the 
ventricle was proved to be unfounded —The mbhuibitory 
phenomena qf the nervous shock, by M H Roger —On the 
transformation of the equations of Lagrange, hy M Paul 
Painlevé —On a class of curves and surfaces, by M A Pellet 
On the motion of a thread in space, oy M G Floquet —On 
internal reflection in crystals, by M “Bernard Brunhes —A new 
method of preparation and photometry of the phosphorescent 
sulphide of zinc, by M Charles Henry It ıs possible to ob- 
tain several pounds at a time of a fine phosphorescent zinc 
sulphide by the following process Add ammonia to a perfectly 
neutral solution of pure zinc chloride , redissolve the precipitate 
1n an excess of ammonia , precipitate completely, but without 
the slightest excess, the ammoniacal oxide of zinc by sul- 
phuretted hydrogen, heat to a white heat in a crucible of 
refractory earth placed inside a graphite crucible, after having 
well washed and dried the amorphous sulphide to the exclusion 
of all impurities By Ma-cart's photometer, the intensity of 
light emitted. by a sample of the sulphide 1n candle-metres after 
saturation was O'000215 But this value is probably too small 
—On the antimonites of pyrogallol, by MM H Causse and C. 
Bayard —On the tartaric ethers, by M P Freundlei —Volu- 
metric determination of the alkaloids, by M L Barthe —Ona 
new method of brick manufacture, used in certain parts of 
Central Asia, by M Edouard Blanc This mode of manu- 
facture 1s practised by the tribes in Western Mongolia, on the 
fronuer of Siberia The extremes of tempeyature render a 
brick of great durability a necessity of life This is attained by 
the use of steam The oven 1s cylindrical and surmounted by 
a hemispherical cap, which is kept open for the first three davs 
The bricks, about 7000 at a time, are baked by means of a fire 
fed by about 7002 kgr of an annual ligneous plant, the 4/hagz 


BOOKS, PAMPHLETS, and SERIALS RECEIVED 

Books —'Lhe Framework of Chemis ry, Part r, W M. Wilhams (Bell) — 
A German Science Reader, F Jones (Percival) — Chemical Lecture Ex 
periments G S Newth (Longmans) —Outlines of Psychology, new edi- 
uon Dr J Sully (Longmans) —Animalé Rights H S Salt (Bell) — 
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Skin may be purchased at about £4 or £s *The Lynx is 
another of the true Cat-tribe which “furnishes a rather — 
important article of trade, the quantity of Lynx-skins 
imported by the Hudson’s Bay Company ranging up to 
40,000, and in exceptgonal years reaching even to 70,000° 
Coming to the Musteline Carnivoia or Weasels, we find e 
the Mink (Mustela v:son) an animal of stil greater 
importance in trade In 1890 upwards of 360,000 skins 
of the Mink from North America were sold in London, 
and converted mostly into muffs On the other hand, an 
allied species of the same genus, the Ermine (M erminea), 
formeiiy so much esteemed, and regarded as a princely 
fur to be devoted exclusively to royalty, is going quite 
out of fashion “It has become very much neglected 
and a few years ago was practically unsaleable ? 

The fur ofthe Skunk, Mephztzs mephiteca, many persons 
will be surprised to hear, 1n spite of its “ powerful scent,” 
which “cannot be entirely got rid of,” is largely used In 
1891 nearly 700,000 skins of it were imported, and worked 
upinto muffsand capes But the prince of furs of this 
division of the Carnivora 1g that of the Sea-otter, EzAydra 
lutris, of the north-west coast of America, an animal 
generally supposed to be almost extinct in consequence 
of long ages of persecution But 2369 Sea-otter skins 
were imported by the Alaska Commercial Company and 
other traders in 1891, and sold at an average price of 
457 apiece “The fur is principally consumed in 
Russia, where it 1s used for collars of noblemen’s coats ” 

From the SÉa-otter we pass by an easy transition to 
the Fur-seals—a group still of sufficient importance to have 
brought three of the greatest nations of the world nearly to 
loggerheads, but in bygone years much more abundant 
than now From South Georgia in the Antarctic Seas 
one million two hundred thousand Fur-seal-skins are said 
to have been taken soon after its discovery, and nearly 
an equal quantity from Kerguelen Island, but the natural 
consequence has followed that the animal has become 
practically extinct ın the Añtarctıc seas The only species 
of Otaria that still yields its skin year by year to supply 
the ladies of Europe aud America with “ sealskin Jackets ? 
is the Alaska Fur-seal Ofarza urstna, whtch, owing to 
the stringent regulations enforced for its preservation, 1s 
still abundant in certain parts of the North Pacific Ac- 
cording to the best authorities about 4,500,000 of this Fur- « 
seal resort to the Pribylov Islands every breeding Season, 
and "intil 1890, whe the number to be slaugitered®was 
reduced, 100,000 were killed every year Smaller quan-, 
tities are obtained from other parts ofthe North Pacific M 
We need not here go into further details uporythis animal » 
which has lately been*the subject of so much discussion, 
exceptto say that unless even more severe regulatióhs 
are made for its preservation than those now egiefps, 
the Alask# Fur-seal yıll indubitabfy sharé the fate of its * 
sAntaistic brethren, and cease to furnish an armcle of *. cme 
commerce = 2 . 

Of the order Insettivora, which follows the Cagnivora, 
Mr Polaifi only mentions two species as ‘sapplying fur 
for the use of mankind, These Are «he Common Mete 
(Talpa europea) and the Russian Musk,rat or Desman 
(Myogale moschatay è The skin of the Mole is sò small 


aséq be of lytle value, but sÉveral thousands %ère colfe 

steemed on this account, and fetch from £16 to £40 lÉcted Annually anè converted int thosé most comfort- 

ach, according to quality , whereas a good Bengal,figer | able of garments, moleskin *waisttoats. The fur 6f the — 
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° POLAND'S * FUR-BÉARING ANIMALS" 
Furbearıng Animals in Nature and Commerce By 


Henry Poland, FZS,1 vol,8vo (London Gurney 
and Jackson, 18929) 


AAT TROU GH, as civilization spreads with ever-quick- 
ening progress over all parts of the world's surface, 
wild animals necessarily diminish in numbers year by 
year, few people have any idea of the enormous quanti- 
ties of furs and pelts still annually imported into the 
United Kingdom, and of the extent of «he commerce in 
such commodities still carried on Mr Poland’s useful 
treatise on Fur-bearing Animals will afford us much in- 
formation on this subject In the mtroduction to his 
volume full statistics about the past and present condi- 
tion of the fur-trade are given, and it 1s stated that at the 
great fur-sales now held at the College Hill sale-rooms in 
Londonethe annual value of all classes of fur-skins sold 
15 little short of 41,000,000 
But it 1g with the main portion of the present work that 
naturalists will be most interested, as, so far as we know, 
this is the first occasion on which a large amount of 
practical] knowledge of the subject has been combined 
‘with a certain amount of scientific information Mr 
Poland takes the fur-bearmg animals systematically, 
mostly, it appears, accgrding to the order and nomen- 
clature employed mm the lise of animals in the Zoological 
Society’s Gardens, and gives us under each head particu- 
lars as to their lotaltres, distribution, coloratiog, and 
varietfes, together with information as to thg quantities 
of skins imported and the uses to which they are 
devoted 
Beginning with the Quadrumana, we find that the skins 
of about twenty-five Monkeys and Lemurs are used in 
commerce Of these the most abundantis the “Black 
Monkey ” of Western Africa (Colobus vellerosus and other 
allied species), of which some 90,800 are imported every 
year Another species of Colobus, the Guereza of 
Abyssima and Eastern Africa, also furnishes a “ rare and 
much esteemed skin,” of which the value is from Ios to 
155 We may remark that the Tcheh Monkey (Macacus 
tchelzensts) 1s not fromeCochin China, as stated by Mr 
Poland but from Mantchuria, north of Pekin, where it 
ranges further north than any other Monkey now existing 
There is a fine example of this species at present living 
n the Zoological Society’s Gardens The ® China Grey 
Monkey,” described as having a “long white tail,” as 
svidently of quite a different species, the Voheli Monkey 
1aving only a very short caudal appendage e 
The Carnivora, which next follow, take up the,greater 
art of Mr Poland’s volume, neagly 150 species gt this 
xxtensive group supplying pelts which are more or lgss 
iseful to mankind „Commencing with thee larger Cats, 
our author calls attention to the great difference between 
he Bengal Tiger and the Mongolian or Chinese variety 
of the same animal,in. which the fuf is very thickf, often 
rom 14 to 2 inches nf length, and makes adong@ringe 
ound the face Skins of the Chinese Tiger are much 
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Russian Desmag (Myogale moschata) 1s sometimes used* 


in this country for *mantle-trimmings, but is more appre- 
ciated in America) The Desman of the Pyrenees (M 
pyrenatca), which Mr Poland confounds with that of 
Russia, 1s a much smaller and quite different animal 

We now come to the great group of Rodents, many of 
which supply their skins in enormous quantities for the 
benefit of mankind Mr Poland’s list contains thirty-three 
species of this Order The Beaver, formerly of such pre- 
eminent imp®rtance, is now much reduced in numbers, but 
63,419 Beaver-skins were sold by the Hudson's Bay Com- 
pany in 1891 Another Canadian Rodent, the Musquash 
(Fiber zibethicus), still ranges ovér the “ north-west” in 
enormous armies, from three to four millions of their skins 
being obtained every year. In 189: the Hudson's Bay 
Company alone sold 554,104 of them Another much 
appreciated little animal of the Rodent order 1s the Chin- 
chilla from the highlands of Chili and Bolivia Its fur, 
which 15 remarkably soft and delicate, is principally used 
in England, France, and America Several allied species 
of the peculiar South American family Chznchzlide are 
also called by the general namé of “ Chinchilla” 

Of the Leporidze or Hare-family, which concludes the 
Rodents, the Polar Hare and the Common Rabbit supply 
the largest numbers of useful skins Of the Russian or 
Polar Hare (Lepus glaczalts)—one of the best-known deni- 
zens of Arctic latitudes—from 2,000,000 to 5,000,000 
skins are said to be collected annually, mostly in their 
thick white winter coats But Rabbit-skin®@are employed 
in much more enormous quantities Since the great in- 
crease of this Rodent in Australa and New Zealand, 
where, as is well known, the Rabbit has become an awful 
pest, the number of its skins sent to London for sale 
from those colonies has increased year by year, until, 
according to Mr Poland’s calculations, from fifteen to 
twenty millions are nowimported Very large numbers 
of Rabbit skins are also brought to England from 
France, Germany, and other countries, mostly ° taken 
from domestic varieties 

The American “ Buffalo” (more correctly * Bison ”) 1s 
extinct as regards trade purposes, so that we need not go 
into the quantities of“ Buffalo-robes" formerly 1mported, 
which ineCatlin s time reached 200,000 in the year, nor 
will the ether Species of the order Ungulata, of which 

° Mr Poland gives forty-six in his list as affording skins 
morg or less used ın commerce, detfi us long The Most 
important of them are the different varieties of the do- 
*n9estic Sheep and Goat, which are spread dill over the world 
and supply mankind with every variety of clothing- 


* m.tegals The extent of this commerce is enormous 


Ofstanned Goatskins alone 7,259,212 were imported into 
thig country in I891, and 5,613,996 skins of“ East Indian 
tep% were seld in Isondon e 


1891, so that, What with these and the Phalangers and 
its twenty milliog Rabbit-skins, Austfaha has aSfar share 
of this lucrative commerce But altogether, no doubt, 
the Dominion of Canada anf adjoining district of Alaska 
still get the hors share of the traffic $n “ furs dad pglts ” 
In concluding our somewhat lengthy notice of Mr 
Poland’s volume we may say that gt 1s replete with in- 
formation that a zoologist cannot obtain elsewhere in a 
convenient form, but at the same time contains many ` 
errors in the identification of the species, some of which 
we have pointed out In a second edition, which will 
doubtless be called for, the author should obtain the 
assistance of a scientific expert ¢ He would also do well 
j_t cut out of his ht some of the less important species 
(such as the Dingo, Great Anteater, and Echidna), 
which are not really used for trade- purposes, and to bring 
up his statistical information under every head to the 
most recent date 





SPINAL NERVE—IMPULSES AND ELECTRO- 
MOTIVE CHANGES 


« 
The Structure and Functions of the Bram and Spinal 
Cord By Victor Horsley, BS, FRCS, FRS 
(Griffin and Co , 1892) 


S stated ın the preface, the present volume (being 
4 the Fullenan Lectures for 1891) discusses the 
spinal cord and ganglia alone,eand 1s to be followed by 
two others, dealing respectivefy with the brain and with 
physiological psychology è * 
Most books of this character have to be considered in 
their relation to two classes of readers—those who are 
experts in its subject-fiatter and those who are not—a 
distinction that applies with special force to the outcome 
of Royal Institution lectures We shall therefore take 
two readings of the volume before us 
The table of contents and a cursory glance at the tex! 
very soon bear out the author's modest remark tha 
these lectures have no 'bretensions to form a monograpt 
upon the subject of which they treat Nor are they ar 
elementary review of ıt (in the ordinary sense of thesi 
words), but gather a series of vignettes—historical, zoo 
| logical, and speculative—relating to the nervous system 
| The historical lectures is interesting, the cuious anı 
| hideou$ figure on p 13, from a twelfth-centwry manu 
scr% in the Bodleian Library, very aptly fulfils it 
purpose, viz, to demonstrate tha: no advance 1s ther 
apparent upon the ideas of Aristotge Prof Horsle 
| awoids plainly assarting that Sir Charles Bell discovere: 
| 





the sensory Ant moter functions of the nerve-roots , th 
etatement 1s implied, not made , at first reading we thin 
it,IS made, on seconde readimg we recognize that it 3 


The, Edentates, Marsupialse and Monotremesg with,| not made, on thiró reading that it is positivel 


~. which “Mr Poland concludes his volame, are of small 


importance aftersetht preceding onfers “Australian 
Opossutn;" however, under* which common ame are 
@ingluded skifs of” Sevesal different species and varieties 
of the genuse Pha/aneiste, forms an exception, as the 
annual supply ôf this article &xcteds, to million skins, 
eivhich age mugh appreciajed for thir “cheapness, light 
weight, pretty eolour, and general ugefulnéss" Of Kaf- 
garoos of all sorts overei20,850 skins were imported in 


emeled It is evident that Prof Horsley ha 
read Bells original pamphlet, (4 Idea of a Ne 
Amatomy of the Brain” (1811) ,! he aoes not, however, g 


1 Not fn easy matter—we only kwow of one cgpy in London, that ; 
the Brifish Museum, misdated 1802—nor a superfluous matter, as any 0I 
knows*@ho ha#compared the ‘‘repnats” of 1824 and of 1830 with tl 
original paper in the Phil Trans of 1821 on the nerves of the face Corre 
reprints of Bell'ssfi"st paper have been published in ‘‘ Documents and Dat 
of Modern Pıscovenes in the Nervous System," (^by A Walker) Londo 
18399and in the “ J&urnal of Anatomy and Physiology for 1869, by 4 
Shaw e e : 
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on to sayi that Belps two Toots (before %824) were an 
anterior “cerebral ” root, subserving motion and sensa- 
tion, and a posterior “cerebellar” root serving to govern 
vial actions The princifle of localization in nerve” 
roots, far*more clefrly stated by Walkeren 1809 and the 
facts demonstrated by Majendie in 1822, are not alluded 
to In the second lecture Kleinenberg's cells are figured 
_ and descrybed, and on the next page admitted to be 
mythical, thus Prof Horsley ıs enabled legitimately 
enough to utilize this time-honoured if anatomically ın- 
correct illustration to enforce the essentially correct 
principle of differentiation Lecture III treats of jelly- 
fish, star-fish, and cray-fish, with reference to rhythm, 
* jocalization ” and co-ordination of m8vements “ Local 
ization " 1s used as a term to denote a physiological pro- 
perty or function (pp 48-49) , 2e, as used by psycholo- 
gists to denote an act of the subject, rather than as used 
by physiologists to indicate observed relations between 
parts and functions This use of the word 1s perfectly 
legitimate, but it ıs rather apt to create confusion of 
thought * Localization” 1s sometimes used in a similar 
sense in relation to brain-function, and with a similar 
inconverflence , “localization” ġy the brain in a psycho- 
logical sense is properly localization by the subject, 
localization zz the brain 1s an object of physiological 
_ experiment No doubt it may be said that psychological 
localization rests upon physiological differentiation 
and localization, none the less the uee of the 
term to denote 4 physiological property or function 
is not advisable without very careful definition 
Lecture IV dealse with vertebrates—nerve-fibres, gullet 
theory of canalis centialis, spinal cord, and nerve-roots 
Lecture V with ganglla Here we must crifcise Look- 
ing to the class of readers addressed, Fig 26 may be 
misleading as regards the anatomy of anterior and pos- 
terior roots Fig 28 (altered from Hirschfeld. and 
Leveilié) ıs very confusing, and the anatomy of the 
brachial apd lumbar plexuses 15 strange A reader who 
should gather his notions of the functions of spinal 
ganglia from pp 110-113 wouk ‘have a very wrong idea 
of the state of our physiological knowledge, nor does 
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the odd expression, “the ımmense discóvery by Claude | 


Bernard, of the so-called vaso-motor system of nerves,’ 
possess much justification as regards historical accuracy ! 

The four last lectures conta&n—necessaiily mingled 
with famfhar elementary considerations—a statement of 
the results arrived at by Professors Gotch and Horsley 
from their electrical inve8tigation of nerwe-impulses m 
afferent and efferent nerve-channels, and to, the expert 
form the most important part of thé bogke We begin, 
therefore, to read more closely, sfill bearing ine mind, 
as indeed 1s suggested by the styJe, th& requirements £ 
non-expert readers Nothing arfests attention of tbe frst 

* In point of t me Brown-Séquitd Is the true discoverer of vaso-motor 


nerves Bernard's experiments were made subsequently, and gnterMeted 
otherwise e 

*'Dapres ces expériences, i| n'est donc pas possible" d'expliquer le 
*échauflement des parties par une prétendue paralysie des arteres, qm, à 
raison d'un élargissement passif, latsseratent ai une plus ee quan. 
tité de sang 

*"Sialors(26 en gagn sant] jes aftères, comme les venes esserent 
et reviennent sur elles mémesecela uent a ce qu ^il n'y a plus P. sang pou® 
les distendre, mais ce n’est pas du tout aon d'un resse: lemen® acnf des 
vaisseaux 


“al ne peut venir a l'idée de pers" "nne de peifser à rapporter [le® 


phénomene cuculato re qui succede a ja section du nerf symptthiqueg à une 
paralysie pure ét simple des arteres’ Bernard, Annales des Sciences 
Naturelles, 1854, p 198) e. 
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two pages On p 129 we pause at “thise sentence — 
“rgs very interesting to see that the protoplasm of a 
nerve-conductor has a distinctly longitudinal arrange- 
ment, which, it 1s not going too far to suggest may, by 
virtue of this fact, be more adapted for the polanzation 
of its molecules for the better transmission of nerve-im- 
pulses” Having dissected out the possible meaning of 
this sentence we proceed Two pages further we are 
stopped for a moment by a confusion. between the local 
excitability of nerve and its conductivity ¢On the next 
page (p 132) we demur to the assertion that “secondary 
tentanus depends upon the electrotonic state of the first 
preparation” On pag® 138 we find no reason to accept 
the distinction that: “no doubt may reasonably exist that 
active nerve yields products of oxidation, which doubt 
certainly exists as to the acidification of nerve” Both 
facts are possible but unproven , no proof whatever has 
been attempted of the first, the second has been investi- 
gated with positive and with negative results Page 146 
includes a figure in which the current 1s zo£ shown as an 
action current, but the reverse, moreover, with the 
instrument figured (capilfary electrometer), #0 current is 
under observation 

But these twenty pages are enough, and we shall have 
but httle space to discuss what forms the main positive 
differentia between Prof Horsley's book and other books 
of the same class, ze, the conclusions derived from 
electrical data , 

The conditeons of criticism in this connection are alto- 
gether different, and we need not stop to examine into the 
accuracy of elementary pomts Prof Horsley 1s now 
addressing himself to an expert audience, his reasoning 
and his data have yet to pass through the refining fires 
of doubt and of objection, with, it 1s to be hoped, ultimate 
confirmation The principle of the method of investi- 
gation is a well-established one , we know that electrical 
variations are indicators of functional variations , ın the 
spinaP cord, as elsewhere, functional activity may there- 
fore be roughly gauged by galvanometer or by electro- 
meter Gotch and Horsley did this as regards efferent 
channels and afferent channels, as regardg the first they 
found by the electrometer that the character of discharge 
in the pyramidal tract does not differ from ıt character 
1n motor nerves , as regards the afferent® trace they find, 
that impulses pass UP the cord chiefly in. the posterior 
colmn of the sape side These conclusions mgy be 
admitted without imprudence But the conclusions that 
may not safely'be admitted without further experimefftál 
elaboration, are those relating to the functional dis- 
charges (inferred from electrical discharges) up and down 
the anterior and posterior roots, and to the quantıt@ıve 
distribution of centripetal ımpulses in the various 5 Cgaingns 
of the card A$ regards this second péint the *physical 
conditions are not sufficiently analyzed (either m this, 

volume or in the Sriginal paper) for us tô afimit, e% , that 
average galvanometric qvings of 6o*hind .20 indicate a 
passage *f afferent impulses 1g the ptongrnons 60 and 
20 per cent 1n thegpostgrigr and®in ghe lateral column? 
respectively That the deflection was. froportional to 
the number of abies ekcifed, is an agsumption xequiring 
gof(p 212, fe also pp 145,959, 160) e . .*» 
As S egards the árst posnt, 1t was foued that electrical 


discharges pass easily down a8 well as “b the posterior 
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root, but are” “blocked » up the anterior root, and 
diminished down that root But m the inferences ava 
functional impulses derived from these data, two con- 
siderations appear to have been insufficiently borne in 
mfnd—(1) The rapid death of interrupting grey matter as 
compared with the endurance of white matter, and (2) 
the disproportionate magnitude of negative variations by 
electrical excitation as compared with negative variations 
by functional excitation The contrast between inter- 
rupted and non-interrupted tracts, as regards the 
transmission, gauged electrically, may have been in 
part due to the first cause, and an adequate recog- 
nition of the second fact would have withheld 
Prof Horsley from expressing astonishment—“ a 1eve- 
lation to us” is his phrase—at finding the elec- 
trical variation in a nerve eight or ten times as great by 
direct electrical excitation as by discharge of a nerve 
centre Du Bois-Reymond's analogous deflections 
obtained on strychninized frogs were I? to 4° versus 40° by 
direct electrical excitation A functional discharge down 
posterior roots, if proved to ogcur, is a new and sur- 
prising phenomenon , but its existence 1s not af present 
proved by the existence of an electrical discharge , elec- 
trical effects by electrical excitation are tainted evidence, 
electrical effects down the posterior roots by functional 
excitations above, although incidentally touched upon, 
were not exhaustively examined, and considering the 
recognized dangers of experimental fallacy, we may not 
admit as proved that nervous impulses are discharged 
down afferent channels Prof Horsley infers unre- 
servedly that functional discharge occurs down the 
posterior roots, and that centripetal impulses wp the 
anterior roots are blocked at the cord This he 
regards as striking evidence of the truth of the kinzs- 
thetic doctrine (e, that nerve action starts from the 
afferent or sensory side of the neive “centre, p 170), 
but the connection between this presumed functional 
downfow in afferent channels ‘and kinesthesis ıs not 
made apparent , up-flow in afferent channels 1s matter of 
common knowledge , up-flow by efferent channels has (so 
far as we know) been contended for by no one since 
Lewes But as regards these last points, they may be 
expected to” ) receve fuler and more precise analysis in 
tbe promised volumes on the brain and on physiological 
psychology : ADW, 
. x e 
ee ELECTROTECHNICAL TRAINING 


Electrical En iguneering as a Profession and How to Enter 
* ; By A-D Southam (Londom Whittaker and 

CA, 1892) 
Ts book consists of a collection of extracts from 
thet notices 6f various fiims eregading apprentices 


and articled pupilg, and from the prospectuses of collefes 


which ogive an edugation in electrical gngineering It 
reminds ug of she gorgeous bug depressing volumes one 
has met so ofteg 1n"jne's summer outing, contairing par- 
tieulers of hotels in Adéhy hotelsein Algiers, hotels in 
Andermatt, &c, ? gach hotel *pesgessing, at least so it 1s 
said 1n the gilt: -edged page advertisemętt, &very possible 


First we thotght that the length qf description which , 
the author had giten to a particular technical educational 
establishment was a measure of «ts goodness, buf, that 
idea we dismissed when*we found that only three pages 
of description were given to that tethnical cbllege tn 
South Kensington, regarding which the author says 
* This institution deservedly stands ats the head of all the 
technical institutions in this country” Next it occurred 
to us that the author might have acted on the “ good wine 
needs no bush” principle, but that hypothesis had to 
follow the other, for we feel sure that the Walker 
Engineering Laboratory at Liverpool is not bad, and 
yet it requires fifteen pages of “talking about Then 
swe wondered whethei each professor had been asked 
to write as much as he liked, so that the length of 
the description of a particular set of laboratories was in 
proportion to the leisure ofthe writer , and lastly, we have 
been speculating whether the likeness to the “ Hotels of 
the World” book might not be quite complete, and the 
length of the description was a measure of the length 
of the purse of the advertiser 

However, be the plan of the compilation what ıt may, 
the book contains a good deal of information, alfo some 
salutary advice with which we quite agree —“ Un- 
doubtedly the best training for a young man entering the 
electrical profession is to go through the course at one of 
the technical schools or colleges, and then when 
thoroughly grounded in the theory and having a general 
idea of the practice. of his professfon, tg be articled fox 
some months to a good firm of electrical engineers, where 
he will be able to acquaint himself witbsthe practical part 
of his leusiness as actually carried out on commexcial 
principles ,” nd again, # if he then goes to both a Tech- 
nical College and 1s also articled, it is advisable that the 
former should precede the latter, for the reason that when 
he 1s placed 1n the workshop his previous technical train- 
ing will enable him to appreciate and see the importance 
of much which he would otherwise have overlogked ” 

For the fathers who desire to place their sons duectly 
in à works on leaving schol, there is given a long list 
of engineering firms who are willing to receive £300 and 
the ldd, some afe willing to take only one hundred ant 
twenty guineas*a year, from year to year, or even as little 
as f£ 100a year—andthelad In many cases a month's trial 
1s allowed, but judging fitm the ignorance of elementary 
mathematics and science displayed by many ‘articled 
pupils în works, we presume that either these subjects 
are not required, or a month ıs hot along enough time for 
this astomshyng ignorance to be discoftred Naturally 
enodgh these firms fio not bind themselves to provide 
work fowthese articled Pupils when therr term 1s finished , 
infeed we know of a firm with over 100 articled pupils. 
whioh 1S applying elsewhéte for àn assistant 
* Whenewill the parental'idea die out that a lad who is 
piechforked into a works must turn out an engineer? No 
doubt manv ‘of our successful engineers never received | 
any “education in a technical college , so many of our 
battles were won by men armed only with bows and 
amcows, Rat that ıs no reason for confining the equipment 
of a modern regiment to, these primitive weapons Either 


atMction—e mafnificentvidW, a first-rate cfisme, elegtrit late teaching given at a technical college materially helps 


light, aseenseur, Sand adl tha,'other fireariness of a 
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tothe lad, then why, we a$k, do not theefirms insist on 
their pups obtainihg it before they enter the works? 
Mere evening instruction for a lad who has been 
‘hammering, say, from 6 a m *to 6ep m is well-nigh useless, 
andeat tife best ought to be regarded only as a makeshift 
for those who are compelled to spend the day earning 
their living To place a lad at a technical college for 
two years, and then for two years at a works would cost, 
as far as fees and premium are conceined, about £250 
To article him for three years at the works about £300 
When will parents see that the cheaper course 1s far the 
better and when will firms refuse to take an articled pupil 
unless he has already agquired that theoretical knowledge 


which ıs necessary to enable him to berfefitby a works tram- , 


ing? The father who articles his son to an. engineerin 

firm immediately the lad leaves school and expects him 
to pick up hts technical education at odd moments, may be 
moie liberal in his money, but certamly is no more 
liberal 1n his ideas than the parents who sent their sons 
'to receive their practical training at Dotheboy’s Hall 
* Now, then, where's the first boy?" ‘* Please, sir, he's 
cleaning the back parlour window? “So he ıs, to be 
“sure,gregoined Squeers “ We go upon the practical mode 


of teaching, Nickleby C-]-e-a-n, clean, veib active, 
to make bright, to scour W-1-n, win, d-e-r, der, winder, 
a casement When a boy knows this out of a book he 


oes and does it"? PD 
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" HYGIENE AND PUBLIC HEALTH 


A Treatise on Erene and Public Health Edited byT 
Stevenson, MD, FRCP (Official Analyst * to the 
Home Office), and Shirley Merphy (Medical Officer of 
Health of the Administrative County of London) 
Vol I 

HI» is a treatise consisting of various contribu- 
tions from different writers In the selection of 

-authors 1f has been wisely decided not to limit the choice 

to members of the medical profession, and the wisdom of 

this decision has been. exempfified in the acquisition. of 

two of the very best articles which the bgok contains, z 

that by P Gordon Smith, FRIBA, and Keith D 

Young, FRIB.A, entitled “The Dwelling,” and 

that by W N Shaw, FRS, beaded * Warming and 

Ventilagon ” 

There are at present several excellent small works upon 
hygiene and public health, but these of necessity treat of 
the subject ın far too cursory a manner—ifdeed, they axe 
designed more to meet the repulrements of candidates for 
the Public Health Diplomas nq grenfed by many 
examining Boards This work is evidently intended asa 
book of reference, and there is qm doubt that it will be Sf 
great value to those from whom, a special knowtedge of 
public health work 1s derpanded While, then, the las? 
year or two have heen remarkably fruitfulgin thé produt- 
»tion of works upon the subject here treated of, the volume 
before us will not be one jot the less appreciated on “this 
account, for ıt mgets a wart which must long bave'been 
felt among those who*desire a better and more $clusne 
knowledge of public health matters than was hitherto 
accessible in a collective form 

It 1s needless to insist that the work 1s gil well? done, 
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and that any shortcomings must, of ntcesgity, be faults 
of omission rather than of commusgidh, for the list of 
contributors includes those who occupy some of the fore- 
most positions as authorities upon the subjects of which 
they treat It is not an easy task—and one 1s conscious 
of 1unning great ris& of appearing arrogant—to single oùt 
those sections especially deserving of praise If this is 
permissible 1n such a work, we should point to the two 
articles already mentioned as occupying a foremost place 
—á1ndeed, the article upon “ Warming and, Ventilation ” 
is a little too exhaustive and technical ın its physical 


| aspect, and deals too briefly and sparingly with the 


commoner provisions aow used for both the purposes of 
warming and ventilation ,—-a shortcoming which has the 
effect of somewhat sacrificing the practical utility of the 
article to its bulk, when viewed from the health officer’s 
standpomt It would not be easy to speak in terms too 
high of the all-round excellence of the article upon “ Dis- 
posal of Refuse,” by Prof W H Corfield, M A , M D , and 
Lous C Parkes, MD, DPH, and the work of com- 
piling this section could not have been entrusted to more 
capable hands. “ Wates,” by T Stevenson, MD, is a 
capital article, but one would like to have seen in it more 
about the methods of collecting water and distributing 1t, 
and of the risks which the watei runs of pollution in and 
around dwellings 

In the preface we read that “it has been the desire of 
the editors that the several papers which these volumes 
contain showd present a fair account of the knowledge, 
so far as obtainable, of the subjects of which they 
treat", and this ıs invariably achieved, for where the 
account 1s not an excellent one, 1t 1s always more thana 
“ fair” one 

The contiibution upon “ Arr,” by Prof J Lane Notter, 
M A,M D ,is too short, and does not nearly include all the 
material given in his edition of Edmund Parke’s work , 
and the same fault may be found with the articles upon 
* Hospital Hygiene,” by H G Howse, M S , and “ The 
Inspection of Meat," by E W Hope, M D,D Sc 

“Systematic Physical Education”—a subject which 
has been all too littl& studied ın this country—is well and 
spuitedly treated of by F Tieves, FRCS 

The articles upon “ Baths,” by H Hale White, M D., 
“Clothing,” by G V Poore, M D. $ “ Eood,? by Sidney 
Martin, M D , “Soil,” by S M Copeman, E A,MD, 
DPPH, * Meteowlogy,” by G F Symons, F RS, 
“The Influence $f Climate upon Health? byeC T 
Wilhams, MA, M D , “ Offensive and Noxious Busi- 
nesses," by T W Hime, BA, MsD , and * Slaughter 


Houses and their Adminstration, by E W, Hope, M D » 


D Sc, are all good, though some of them might have 
been fuller The article upon ** The Influence of Chate 
upon Health” emight with advantage. have consitjered 
much more fully tite regsons why the various climatic cort- 
ditions influence thé health of man in, the way they dor, 
The contributiow upon * Meteorolqgy, which 18 Capitally" 
illustrated, and one of the most usefule in the book, 
might alo have considered the physicale causes which 
affect the readings of thé varies usstruments, and dealt 
more fully with the,premciples upon ewhich these are 
constructed Thee article upon “Pood” 1s extellent in 
$8me respeets?but an attempt to convey to th@ readezfen 
an abstract form the meéyods Kd food analysis fails—as 
e 
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it always does when such a subject 1s treated of in brief $ the concludinggpart of the book, wherein are briefly dis- 


space—to be of groet assıstance to the reader 
The index 1s good, and the book 1s a valuable addition 
to Public Health hterature 





C 
OUR BOOK SHELF 


Lehrbuch der Botanik nach dem gegenwartigen 
Stand der Wissenschaft Bearbeitet von Dr A B 
Frank grster Band  Zellenlehre, Anatomie und 
Physiologie 8vo 670 Seiten, mit 227 Abbildungen in 
Holzschnitt (Leipzig Wilhelm Engelmann, 1892 ) 


THIS ıs essentially a fifth editign of Sachs's renowned 
* Lehrbuch der Botanik," the fourth and last German 
edition of which appeared as long ago as 1874 An 
English edition, emended and augmented by the trans- 
lator, Dr S H Vines, was published in 1882 Now, 
ten years later, Dr Frank has written a completely new 
work As the author tells us in his preface, he was 
requested in 1890 to prepare a new edition of Sachs's 
book, but he has adopted the wiser course of making 
himself responsible for the whole Nevertheless, free use 
has been made of Sachs's excellent illustrations, upwards 
of ninety out of the two hundred and twenty-seven having 
been taken from that source, “ because the author could 
not replace them by better ones ” About sixty are bor- 
rowed from other authors, and about seventy of them are 
original, or at least Dr Frank's own, for some of them 
have appearedelsewhere A number of them are reduced 
from Frank and Tschirch's ' Wandtafeln" Certainly 
the book ıs admirably illustrated In the limitation and 
arrangement of thematerial the author has fgllowed Sachs 
in a geneial way, though he has separated the physiology 
and anatomy from morphology and classification The 
two latter branches are to be dealt with in a second 
volume, promised early next year So far as the present 
volume is concerned, we can strongly recommend it to the 
student famihar with the German language It is 
written in a clear, succinct style, and, so far as we have 
been able to test ıt, itis well up to date Dr Frank ıs 
well known as a writer and teacher of botany, and 
especially for his researches and experiments relating to 
the nutrition of plants The sources of the nitrofen of 
plants and symbiosis are two subjects to which the author 
has devoted much attention, and they are discussed in 
some detail from his own standpéint We are glad to 
see that copious and complete references are given to the 
books and articles of the principal writers on the various 
subjects, Whose views are discussed or adopted Un- 
fortunately ther& ıs no index, and ıt 1s not easy to find 
‘one’s way through the table of contents True, a “ care- 
fully prepared” index 1s promised with the second volume, 
but a& separate one to each volunie "would be far more 
convenient and time-saving It is not as though the 
sedbnd volume was g continuation of the first, and it is 
to be hoped that the author and publisher will even yet 
*see thejr wa to provide this facilityefor using the work 


Arv®himetical Chemistry Part II Book B ByC J 
Waadward, BSc (London Simpkin, Marshall, 
e Hàmifon, Kent, and Co Birmingham eCornish 
Bros , 1892 ) . > è 
“THE student Wilf find ın the present edftion of this work 
whats practically*a few book, as the afthor has enlarged 
and entwely *rewgjtten the eritinal publicatian The 
gpening lessorss treat of goalyses, the formulae of minerals, 
Dafton’s law of parmal peessutessgas*analysis, &c , and 
are on the whole, satisfactory e (The introductory portions 
of the lessons, which embody the “principles involved in 
te exercises, and contain éepical exfmples fully worked 
out, are clear, aga rule, and t 


both suggestive and usfQi he same may be said of 
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cussed atomic weight determinatio$s, and tbe various 
means of controfling atomic weights, calorific power and 
Intensity, heats of formation, dissociation, and gaseous 
phenomena, comprising*the‘kinetic theory, diffusion, asa 
absorption by water . 9 Ate 

The intermediate lessons on molecular weights are, 
however, not up to the standard of the others — [t is not 
made plain when discussing Avofadro's law that a 
vapour density observation, when possible, is the decisive 
mode of fixing the molecular weight of a compound 
The vague description of the apparatus used 1n measuring 
osmotic pressure can only sy the reader, and loose 
statements such as “ solwtzons behave as gases," p 5I, 
must have thesame effect — Therelationships established 
in connection with the vapoufpressures of solutions 
enly hold if the dissolved substance 1s practically non- 
volatile, this point 1s omitted, and the definition given of 
equimolecular solutions 1s not the one in common use 
Indeed, the entire treatment of the properties of solutions 
as applied to molecular weight observations, although ıt 

‘may perhaps enable the student to solve problems, is 

much too fragmentary and loosely put together to give 
him an adequate idea of what ıs known on the,subject 
It may also be pointed out as somewhat late in the day 
to give a few of Kopp’s conclusions as an account of 
specific volume e. 

Among minor corrections ıt may be noted that on p 6, 
in the fiist erratum, solvent should be solution, vapour- 
tension might often be replaced by vapour-pressure, 
xylol should be xylene, and amyl benzoat should be amyl 
benzoate, on p 48 “ Ostwald’s Solutions” might be in- 
cluded in the list of English works to which the student 
1s referred e 

The book contains an ndeg, a list bf answers, and*a 
collection of the questions in arithmetical chemistry set 
at the Honours examinations Of the S@ience and Art De- 
partment, and at the B Sc examinations of Landon 
University. *A portion of the author's A B C Five figure 
logarithms 1s presentedfwith this edition IWR 


Lessons in Heat and Light By D E Jones, BSc 

(London Macmillan and Co, 1892) 
THE success of a previous work on “Heat, Light, and 
Sound,” has led Prof Jones to extend the gwo former 
parts, and publish them separately for the use of schools 
and junior classes in cosleges As an introduction to the 
study of experimental physics, the book cannot fail to be 
of great value , The principles of the subjects are very 
clearly stated, and the experiments from which they have 
been deducedeare fully described Most of the expert- 
ments may be easily performed by students, the instruc- 
tions being sufficiently clear t® guarantee success 
Numereus arithmetical examples, partly seleqted from 
the guthor's “Examples in Physics," are added at the 
ends of the various chapters The physiographic bear- 
ings of the subject of heat have been brought well to the 
front , thug the origin of the Gulf Stream, trade winds, 
and the formation ef ram and snow are explained Many 
of the, diagram have been carefully diawn to scale, in 
eg to give the student an idea of the dimensions of 

e apparatus which may be conveniently employed in 
pesforanifig the experiménts " : 


. 
£qnents of Magnetism and Electricity By John Angell 
Jis y RC (London Colina Sons, and Co, 

1892 
THIS 18 a new edition of one of the best known text 
books for use in comnectiqn with the classes under the 
eontrot of the Science and Art Depattment The bool 
calls f® no Special remark , but the fact that a hundrec 
ethousand copies have*already been disposed of seems t 


thg exerciges thémselvés ard | demgnstrate its usefulness Experiments and illustration: 


are its Specigl features f 
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LETTERS TO'THE EDITOR 


P 
(The Edito? does not "hold himself aespousibée for opinions ex- 
pressed by hus correspondents Neithe: can he undertake 
e do return, or to correspond, wigh the witters of, 1ejected 
manugraipts intended for this or any other part of NATURE 
Vo nolece 1s taken of anonymous communtcations | 


Further Notes on_a recent Volcanic Island in the 
Pacific 


a 

THE volcanic island—Falcon Island—ın the Tonga group in 
the Pacific, of the recent appearance of which an account 1s 
given in NATURE, Vol xh, p 276, has recently been passed 
by a French vessel of war, the Duchaffault, which reports that 
the island 1s not now more than 25 feet high 

In October, 1889, wheneexamined by Commander Oldham, 
it was 153 feet high, and a little over aemuile long Nearly 
entirely composed of ashes, it was rapidly washing away, and by 
the account above, 1t would seem that more than one-half the 
island must now have disappeared W J L WHARTON 

Octobe: 20 





Earth-fractures and Mars '* Canals ” 


ON seeing the figure of theso called ‘‘canals” of Mars, pub- 
lished 1n NATURE of a few weeks back, I was at once reminded 
of the pattern assumed by the ciacks of glass broken by torsion, 
as 1n Daubrée’s well-known geological experiment 

I erttlose a photograph of part of a large slab of glass broken 
in this way in a class experiment of my own, and although other 
slabs, which have unfortunately not been preserved, exhibited, 1f 
I remember rightly, still more Martial-Iooking networks, I think 
that the general resemblance is obvious enough in this case 

It may perhaps be well to explain to non-geological readers of 
NATURE that Daubrée's glass-breaking! is regardedeby many as 
reproducing in miniature the kind of fractures which are found 
to* occur in those poitions of the earth’s crust with which we are 
acquainted, and that by torsion only has it proved possible to 
imitate the peculiar ggttern. assumed by such fractures, whether 
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they be joints or dislocations , Xt 1s further held by many that 
such lines of fracture in such patterns area necesMry result of the, 
shrinking of the outef coat of a planet in course of gpoling 

Mere fractures, such as we meet wit in oug own planet, 
could, of course, not be seen from anyeconsiesable distance, 
and if the circumstances of denudation were the same in Mars 
as with us, the “canals” could certainly not*be the representa? 
tives of our usually hidden anti featuttless earth-crack$ „There 
seems, however, to exis*, in the extraerdinarily rapid melting of 
gigantic ice-fields described hy Prof Norman Lockyer, spme 
evidence of denuding power in Mars on a scale enpi mously larger® 
than 1s the case with u$. — Earth-fractures—and for fhe matter of 
fhat Mars-fractures too—must many of them be lines of weakness 
along which denudation acts more freely than elsewhere, and 
1f this denudation be, phenomena! and Gataclysmic, as eappears 
to be likely in Mars, wide valleys or channels capable df being 
distinguished at great distances would soon be scoured ott along 
them . 


X Not zce-broaking" asa mistranslation of the wogd “glach” has eused 
t to be described in some English text-books e å 
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I would wish especially to draw attention ‘to the three follow- 
ing points observable in the photograph, 12, thetwo marked 
direetions in which the crack-lines run, one set crossing the others 
often at, or very nearly at, right angles, their occasional 
doubling and rough parallelism for some distance, and their 
frequent sudden stoppage—three of the features most noticeable 
in the Mars lines . G A, LEBOUR 

Durham Coll Science, Newcastle, October 13 


A Wave of Wasp-Life 


Mr Hupson’s charming work on ‘‘The Naturalist in La 
Plata" reminds me of a very interesting wave of wasp-life which 
appeared in Wisconsin in the summer of 1886 We were living 
at the time in our summer house at Pine Lake, and were 
making observations on tht habits of the different animals in the 


K neighbourhood 


In the latter part of July we suddenly found ourselves sur- 
rounded by large numbers of yellow-jackets and hornets 
Everywhere through the woods and fields a veritable plague of 
wasps seemed to have descended upon the earth During all 
the month of August we heard the same report from summer 
residents within a radius of twelve or fifteen miles of Pine Lake 
In our 1mmediate neighbourhood we knew of forty-seven nests 
Allowing 1500 wasps to a nest—a very low estimate for that 
season of the year—this gave us over 70,000 wasps Plates of 
meat and bones that weree set outside for the cats were 
immediately covered with them, and in spite of screens in doors 
and windows they even entered the house, alighting on the food 
at the dinner-table, or darting about and catching flies 

The cause of this sudden increase in the number of wasps was 
evidently a general one, since ıt acted in the same way upon 
three species— Vespa vidua, V maculata and V germanica 
An examination of the Signal Service statistics does not show 
anything unusual in the preceding winter and spring, but either 
the weather must*have been especially favourable, lessening the 
ordinary death-rate of the queens, or there must have beena 
marked decrease in the parasites or other enemies which 
ordinarily keep these species 1n check 

The duration of the favourable conditions proved brief 
enough Its probable that every one of our forty seven nests 
furnished, at the very lowest estimate, one hundred developed 
and fertilized queens to start forty-seven hundred new nests in 
the following yea: , yet the increase in the checks to the too 
great ascendency of these species more than counter balanced 
the abnormal increase The winter of 1886 87 was not especially 
severe, but ın the following summer the most careful search 
on our‘part, and on the part of others, whose efforts were stimu- 
lated by the offer of rewards, only gave us four nests m our 
neighbourhood, and on all sides we were met by the inquiry 
“ What has become of the wasps?” 

G W PECKHAM 

Milwaukee, Wisconsin, October 12 





e 
Note on the Occurrence of a Freshwater N@mertine 
in England . 


A* FEW days after reading M de Guerne’s “¢Histasy of 
Freshwate: Nemerteans,” published in the August number of 
the Annals, Y happened upon a specimen of the group amongsé 
the roots of some water plants, which I eollected in the river 
Cherwell, closeto Oxford Iwas, at the time, searching for 


the cocoons of a new Fehinodrilid worm, of which’a desgription ® 


will shortly appeai The gathered roots, with the cocogns, 
were placed in a bottle of water, 1n order that the worms might 
hatch out On exgmining the bottle two days later, namei® en 
Septembef$5, I noticed a small bright*orange Snimal, about halfe 
an igh long when exten@ed, creeping amongst the cocoons 
Further observatione wit 
a species of Zetae/emza Unfortunately the animale was 
ciushed before I ha done egre than skétch tbe general ap- 
pearance dhd make some few obseryations, ead I havé not yet 
succeeded 18 finding more specimens eso that I*am unable toe 
state how far it agrees witlfor tiffers from the pgeviously kndwn 
freshwater forms enumerated aby MM de Guerne, most of which 
are included by Gilman and later aughors unde: &he title 
Taqastenma gd um®duleum e, e P e 
eIn ofe or Pwo ponts, however, my Sketches show certi? 
differences from those of Sill —. bd 


the microscope showed thdtyit was “e 
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(a) The cqlour{orange) 1s due to pigment in the skin, and 
notto the red colour of the nervous system, Í may 
mention that Düges' species, ‘“Prostoma clepstnordes, awas 
yellow ochre, and “2r Jumbiicoideum" was yellow 
marbled with red, whilst Leidy's “Emea rubra" was 
yellowish flesh-coloured (probably due to the hæmoglobin 
in the nervous system) e 

(5) The anterior pair of eye-spots ıs further from the 
prostomium than in Silliman's drawing , I found no third 
pair of eye spots, which, however, it 1s stated, 1s absent 
in the young 

(c) The ciliated pits are further forward, being midway 
betweeff the brain and the anterior end of the body 

(d) The proboscis and its retractor muscle are much more 
undulating, when withdrawn into the body, than Silliman 
shows 


. 

The proboscidial spine, with its groups of accessory spines, 
agrees very closely with the figures given by Silliman 

I can say nothing about the generative organs For the 
present, then, I must leave undecided the specific name of this 
British Zetrastemma W BLAXLAND BENHAM 

Anatomical Department, Museum, Oxford, 

Oct 12 


Protective Mimicry 


Mr BATESON'S letter on “ Aggressive Mimicry " (NATURE, 
October 20) recalls to my mind 4 curious case of protective 
mimicry which came under my notice last August on Dart- 
moor Large patches of the heath had been burnt, a common 
practice on the moorlands to ensure a fresh young growth 
for the sheep The whole ground was alive with a common 
species of orthoptera (Lotustina), the small gieen grasshopper 
with short antenne They leapt aside at every step in the short 
grass and scrubby heath, upon the burnt patches they weie 
equally numerous, but with this difference—all, without excep- 
uon, were coal black on abdomen, thorax, and Mad, whilst the 
wings were of an ashen hue So much did the colour adapta- 
uon resemble the blackened turf and heath they hopped amongst 
it was almost impossible to follow them with the eye, we made 
many amusing attempts, but were nearly always defeated I 
measured one of these burnt patches, and found it to be from 
thirty to forty yards square A yard or two from this, on the 
untouched herbage all the Locustina were bright green Ifound 
one specimen on the borderland in a transition state, not dull 
all over as I had expected, but 1n spots and patches of bright 
green and black One enemy at least of these insects 
abounded on the moor, namely, the common lizard (&oofea 
vwepai a), for I have observed there 1s no food lizards will eat 
more greedily than grasshoppers I have seen some that I 
have in captivity swallow twenty or thuty in two or three 
minutes, even after their usual meal of worms They always 
beeame greatly &xcited, if one may apply so warm an expression 
to such cold blooded animals, and rushed about the case when 
a collectionef live grasshoppers were thrown to them Certainly 
I was mgr strak bf the rapid action of the power possessed 
by these Locustina on Dartmoor of assimilation to environ- 
ment, an@ did not doubt but that this colour adaptation was for 
the puypose ef protection, the eye producing by reflex action the 
change 1n the pigment cells Rose Harg THOMAS 
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e STELLAR PARALLAX! 


` 
. 
THe Delegates of the University Press have recently 
published the results of Prof Pnitchards 
sy% luc investigations into the parallax of thpse stars 
ef the second magnitude whose „Noih declination per- 
emits the, inquiry to be made with facility and advarftage 
“in these latitules Our first feeling on §lancing over the 
conténts of this %wo?Aure must be ene of hearty con- 
gratulatien td the ,distinguisife professor thatehe has 
geen permittel to*see ghe full outcome of a Protracted 
indtury, condugted ‘at a speridd m luf hfe when a less 
energetic astrongmer would haye felt himself justified in 
withdrawing from acéive participation poscfentificresearch 
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ef. Researhes in’ Stellar. Parallax by the ard of *Phétography ” *fe 


Charles Pritchard, &D, 
Oxford P 
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preliminary inquiries have been published in a series of 
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Prof Pritchardemight well have been, content to rest on 
the lauels he had won, and to have staked his eeputation 
upon that career of acknowledged utility which has 
marked his direction of the Oxford University Obsgq- 
vatory x 
Immediately en the completion of*the photometfical 
examination of Argelander’s Uranometria, and with a 
zeal that admitted of no delay, Professor Pritchard 
busied himself with this inquiry mto the parallax of 
stars of the second magnitude Butif the nfquiry was 
undertaken with eagerness, and pursued with ardour and 
resolution, ıt was not characterized by hurry, or its suc- 
cess mmperilled by incompleteness Confident himself 
that photographic methods possessed the requisite 
accuracy to make the researcp successful and trust- 
worthy, the Saviliag Professor set to work to establish the 
«eliable character of measurements made on sensitized 
films, and not till that confidence was demonstrated did 
he embark upon thelaiger work now under notice These 


papers in the pioceedings of the Royal and Royal 
Astronomical Societies, and the confidence gradually 
acquired by 


enlarged experience induced him to 
proceed with 


the determination of the parallax 
of 61 Cygni, the results of which are published 
in detail in the thud fasciculus of the Annals 
of the University Observatory In this case he®sedected 
four stars in the immediate neighbourhood of the princi- 
pal star, and sought the difference of parallax between 
each of the components and of the four stars of compart- 
son  Thislong research may be regarded by some as a 
work of supererogation, masmuch as the labours of 
Bessel and that of many later astronomers have satis- 
factorily settled the parallax ofe this star within ver 
approximate limits But if we properly understand the 
motives of Prof Pritchard, his intention was not so much 
to seek anew the parallax of that sysfm, as to discover 
with what degiee of accuracy the method of photography, 
hitherto unapplied in this direction, represented the work 
of others made directly*in the field of the telescope Nor 
was this his only view By selecting four stars in the 
immediate neighbourhood of 61 Cygni and seeking the 
difference of parallax between these stars of comparison 
and each of the components of the system, he instituted 
a very severe inquiry as to the trustworthingss of that 
method, which he had 1magined as capable of dealing 
with the delicate questipn of stellar parallax The 
severty of the test consists in deducing the same 
value of the paiallax (eight in all) from each set of 
. 
measures, and as a matter of fact the accordance, zzer 
se between these several determinations 1s as close as 
could Lave been anticipated, and likewise in satisfactory 
unison with the work of,other astrfnomers 
The agmpleteness of this inquiry and the publication of 
it in detail have had two happy results In the first 
place, Prof Pritchard has, in the present instance, been 
able to confinethe printing within very narrow limits, so 
harrow, indeed, as possibly not to have done himself 
justice — Te details of his process, the mutual agreement 
of his measures®and bis method of discussion having all 
been fully set out in his previous work, he has not felt 
Himself obliged to enter into these minute particulars, 
bus has “contented himfelf wifh presenting the results 
e This method of arrangefnent, no doubt suggested in the 
firste place by economical nfotives, bas afforded op- 
portunity fore adding a veiy intesesting history of 
the processes and results that have hitherto beene 
followed with more or less success by others, and 
also the exhibition m a cencise form of the different 
gwalues®f the more trustworthy determinations, deiived 
by prefious*observers The second advantage, ımme- 
diately arising from thè earlier investigations, 1s, that an 
exanynatien of those results has shown that.no increase 
of accuracy (commensurate with the increased labou: at 
* 
e . 








the names of Wichmann and of Schlutgr? All are 
wiling to admit that in the hands of many dom- 
petent observers—it would be ensidi®ifs to mention 
any without naming all—the heliometeg 1s doing splendgd 
work, but the difficulties with ofhich the early masters 
had to cope are now all but forgotten, and it 1s certainly 
wise to treasure a sympathetic remembrance® for thé 
earlier exponents of the improved and successfub methods 
now ın vogue  * ee 

The last portion of Prof Pritchard’s history 1s accu- 
pied with the bearing of stellar parallax on the problem 
of the construction of theestellat universe Me seems 
to have had before his mind two quegtiong whick, 
long hovering in an unexpressed form, were first for- 
mally enunciated by Dr Gil The fisst question 19, 
What are the average parallaxes of stars tf the first, 
NO 1200, VOL. 46]. =e 
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lgast) was obtained by continuing the observations of the | second, third, and fourth magnitude Jespectively com- 
stars throughout the whole of the year, #hat is, to secure | pared with those of fainter magnitude? Wo this ques- 
observati®ns ın all positions of the parajlactic ellipse If | tion the Savilian Professor replies very'cautiously The » 
the measures were confined to those epochs when the | researches of Dr Elkin on stars of the first magnitude 
Haralfactic displacements were greatest, and a sufficient | point to an average parallax of o" 089 for stars of that 
number pf observations secured at those critical times, a | class, and just as certainly Prof Pritchard’s researches 
det@rmination of parallax could be reliéd upon to within | point to an average parallax of o”056 for stars ef 
about one-thirtieth of a second of arc This 1s approxi- | the second magnitude But he pertinently asks what can 
mately the limit Qf accuracy that Professor Pritchard | be understood by an average of distances (as indicated by 
hoped to reach, and in this selection he appears to have | parallaxes) in cases where the separate elements vary 
been guidtd by the conviction, that in the present condi- | from actual zero to half a second, and where moreover 
tion of cosmical inquiries, to which stellar parallax bears | many of the brighter members are the furthest removed 
the closest 1elation, 1t 1s of moreimportance to know within | from us? Notwithstanding these exceptiona? cases, which 
very narrow hmits the parallaaes of many stars than | challenge attention, the fact remains and it ıs apparently 
seek with the utmost accuracy the parallax of a very few | the only conclusion which can be drawn with any cer- 
And in this respect thege can be no doubt but that Prof | tainty, that the stars o the first magnitude ate on the 
Pritchard’s judgment is correct The forme: ıs the view,| whole nearer to us than those of the second, and that 
of a philosopher, the latter that of a conscientious anf | these again are as a whole nearer to us than the faint 
painstaking observer Guided by the broader view, the | stars with which they have been compared, With con- 
result of his work has been to enrich the data at the com- | clusions of this sort it would seem that astronomers will 
mand of students of cosmical science by assigning the | have to content themselves for some time to come 
approximate distance to some thirty stars, a number which The second question which Dr Gill suggested or for- 
bears no inconsiderable proportion to the total number of | mulated was—What connection does there exist between 
separate determinations made by all other astronomers | the parallax of astai and the amount and direction ot 
combimed its proper motion *—or can it be proved that there 1s no 
Prof Pritchard’s view of the history of stellar parallax | such connection o1 relajon? The answer given to this 
is that of a scientific struggle, a continual and severe | second query ıs even less satisfactory than to the former 
wreséle®n the part of the astronomer with the inevitable | Prof Pritchard contents himself by exhibiting in a tabular 
inaccuracy of observation and imperfect instruments, in | form the parallax and the proper motion of all stars that 
which sometimes one opponent, sometimes the other, has | have been successfully handled, and the only conclusion 
the mastery He passes in his historic survey rapidly | drawn or warranted, 1s a suggestion that there is at least 
over those days when from various obvious causes the | quite as close a connection between the apparent proper 
detection of stella: parallax was scarcely possible, moved | motion of a star and its distance from us, as there is be- 
however to admiration by, and induced toshnger over, | tween its distgnce and its magnitude 
the success that attended the early observations of lf we exdimine or attempt to trace any connection 
Molyneux in tHe case 8f y Draconis when discussed, | between the mass, the brilhiancy and the distance of a 
a century later, by Auweys, a success that later observers | star, we are baffled by the same kind of uncertainty, aris- 
havestruggled to Pepeat ineffectually He brings beforeus, | ing m some measure from the paucity of instances in 
but*touches with a light and kindly hand, the*dispute | which it 1s possible to make the inquiry, and we are 
that embittered the lies of Brinkley and of Pond, but it ; reluctantly forced to admit that such investigations are 
15 not difficult in reading a little'between. the lines to see | premature At least that would be the conclusion of an 
with whom his sympathies rest Later on in the history | ordinat y m. nd, but here it is that Prof Pritchard sees his 
ofthe research, Henderson meets with his deserts, as a | opportunity foi future efforts and renewed vigour With 
clear-sighted astronomer of distinguished ability, cautious | an energy that must be the admiration of his friends, he 
and persevering, and one who in the struggle after accu- | selecgs for further investigation two subjects, either of 
1acy obtained an undoubted measure of success This | which might fully occupy the time and the hands of a 
historical introduction will we think be read with pleasure | youngerman He proposes 1n the first place to determine 
by many whomay have no pargcttlarinterest ın this special | the parallaxes of sevgral stars of the Pleiades, a few of the 
subject of inquiry The comments of one who has en- | brighter as well as a few of the fainter, with the view of 
countered and overcome many simular, difficulties, and | discovering whether the faint and the bfight are ndis- 
has kindly sympathy with all who have travelled along | criminately mixed at that distance The second subject 
the same path, cannot but be of interest afid of value, and | of his proposed inquiry 1s not lessinteiestifg It con- 
we could have wished that this portion of the book had | sists in the investigation of the distancá$ of some of the 
been considerably extended low many astronomers | binary systems from our sun, and from a more«ompleté 
are now acquainted, with any degree of adequfacy, with | krfowledge of the,fnasses, the mutual distances, and the e 
the serious difficulties that attended the early application | parallaxes of these systems, Prof Pritchard thinks it not 
ofthe heliometer in thig department of research, and | unlikely that emany interesting and possibly unexpected 
with the dispute that raged long and dubiously around g may reasonably be anticipated, thereby e 


affording us some further insight into the constitution and 
the mechanism ofthe Stellar Universe “We can only 
hope that Piof Pritchard’s health and strength may be 
spared to witness the completion of this programme, but 
in that gase weare assured he would ipmediatgl ketch 
out for himself some new field of inquiry, and court evet 


lonfei and more pretracted labour d e e 
* - 
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CQNTRIBUTIONS TO THÉ STUDY OF 

. DISINFEETIORS o " 
pROFESSOR? M'ASCHEK, wRose pame 1s alrfady 
familiar to us through "his investigations on water 
bacteria, has Htoweght together in pemphlet-foim a large 
Oat Bettrage eur'Theone und Press der Desinfection® von Praffa] 


Mascheh " Im Selbstugrlage deg Verfassers, Leitmeritz 
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number of experiments on the relative value of various 
disinfectants end" disinfectant processes Since the 
introduction of 'Kach's methods, the study of the 
subject of disinfection has been immensely assistdti, 
and it 15 now possible to take a more accurate measure of 
the extent to which micro-organisms are affected by 
different treatment, whether chemicgl or mechanical 
The stimulus which it has thus received has pot un- 
naturally drawn a large number of workers into this par- 
ticular field of inquiry, and the literature 1s already very 
unwieldy. 

One of the principal difficulties which surround the 
study of micfb-organisms is their individuality, their 
apparent idiosyncrasies, and this 1s not confined to closely 
allied vaieties, but 1s found amongst members of one 
and the same species Thus, the eprevious history of a 
micro-organism, the nature of the culture material used, 
the temperature at which the cultivation has been kept, 
the age of the growth, &c, are all points which have to 
be taken 1nto consideration as likely to influence the be- 
haviour of the particular specimen under observation 
This sensitiveness of bacteria may possibly to some 
extent account for the discrepant resalts which have been 
obtained by different investigators, although working in 
similar directions, which has rendered the accurate ap- 
pieciation of the value of these results a by no means 
easy task Again, what succeeds in a laboratory is not 
necessarily equally successful wnen carried out on a large 
scale, and 1t 1s this difficulty which has so frequently led 
to such disappointing results in actual practice 

Prof Maschek has endeavoured by a series of most 
arduous and painstaking experiments to throw a little more 
light on some of the problems of disinfection, and in 
gathering up his work has wisely abstained from attempt- 
ing an exhaustive survey of the general figrature, re- 
stricting himself to a brief introduction and particular 
reference to those investigations with which he has been 
more closely concerned In the majority of the experi- 
ments the author employed Koch’s well-known method 
of sterilized silk threads, each of which was subsequently 
impregnated with pure cultivations of a number of differ- 
ent pathogenic micro-organisms These were distributed 
in various parts of a room about 19-ft long, 13-ft wide, 
and 153-ft high, on the ceiling, walls, corners, floor, &c, 
whilst ın some cases they were wrapped up in dyfer- 
ent materials, such as fiter-p&per, muslin, linen, in 
Order to imitate as nearly as possible the actual condi- 
tions under which the organisms might be supposed to 
be present in an infected room Ih each case, after 
the apphication*of the disinfectants under observation, 
these silk threads were submitted to plate-cultivation, 
and in som® instancgs their pathogenic properties were 
also tested eby if®culation into animals 
* The first elaborate series of experiments was made 
with the vapour of corrosive sub'uf&ate, which some 
authorfties have recommended as an effective germicidal 
agent, but quite apart from the difficulty of getting rid of 
the “poisonous crystals of corrosive sublimate which 
remained attached to various parts of the room, Prof 
Waschek was® not able to obtain satisfactory results, 
althaigh every precaution was taken to ensure success 
In this respect his experiments differ from those of Konig, 
who» Smfigdently recommended its use fer disinfection 
parposes The effect ot edone gas wes next tested and 
applied bpth in the dry and damp etate The resflts 
"rere, however, far from encouraging, “for even when 
emplo%ed in the damp state the spowés were not de- 
stroyed dn cOnnggtion with these experimentsea very 
Ingtructive inst&nceeis gyy$n of the s:gnal failufe which 
accofpanied the use*of chlornfe m thé Alexander Hos- 
pital in St Petersburg, which was designed for receiving 
different infectious illgesses Suspicioneasto its efficacy 


wag first aypused after its «ese in the? disynfection of go 
ward in which qjphtheria patients had been trefted f 
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This ward was afterwards used for scarlet fever caseg, 


‘and subsequently complications with dipht eria made 


their appearance, gn consequence of which the ward was 
closed and disinfected with chlorine (A ward of goo 
cubic metres capacity being spbjecfed to the chlorine gag 
evolved in treating 50 kilos of chloride of lime,with 65 
kilos of hydrochloric acid) After the disinfection Yas 
completed, the ward was thoroughly cleansed and venti- 
lated, and allowed to remain empty for seven months 
On its being re-opened for the reception of measles cases 
complications with diphtheria again arose, altltough the 
patients when taken into the ward were wholly free from 
diphtheria The measles patients were therefore re- 
moved, and the ward was again disinfected with chlorine, 
only this time a much larger quantity was employed (135 
kilos of chloride of lime with 148 § kilos of hydrochloric 
cad) after which x stood empty for another seven 
mnths Later on cases of smallpox were received into 
this ward, but diphtheria again appeared, the physician, 
two nurses, and an attendant being amongst those 
attacked, whilst complications with diphtheria again 
occurred amongst the patients In consequence of this 
the unfortunate ward was once more closed and thoroughly 
disinfected with chlorine, and was reopened for typhoid 
fever patients , but all children’s cases were mgorously 
excluded, in consequence of their particular susceptibility 
to diphtheria After the adoption of this special precau- 
tion no fuither attacks of diphtheria were met w$the It 
might, however, be urged that as regards the infection. of 
patients suffering from measles with diphtheria, the 
disease was possibly introduced from outside, and did not 
necessarily arise 1n the ward itself, were 1t not for the fact 
that there were three other wards ın the hospital in which 
cases of measles were being treated at the same time, and 
no single attack of diphthena occerred | Krupin, who 1s 
the authority for these facts, confitming thé valuelessness of 
chlorine for disinfecting purposes, found that the spores 
of anthrax weie not destroyed in a IfÉspital ward after 
being exposed to the action of this gas for more thar 40 
hours . 

A large number of fÉxperiments were made with a 
view to determining the number of micro-organisms 
present on the walls of a room For this purpose a small 
sterilized bit of sponge cut in the shape of a cube (of 
about half-inch side) was used to rub down a measured 
portion (about 4 square inches) of the wall The sponge 
was afterwards placed 1n a tube containing sterile melted 
gelatine and rotated genfly, so as to disengage all the 
organisms on its surface The gelatine was then allowed 
to coggeal on the sides of the tube and after suitable 
incubation the colonies made their appearance, and were 
estimated in dut course It was found that the numbers 
present on the walls and ceiling respectively varied con- 
siderably Near the flooy the number was much greater 
than on the middle of the wall, whilst here again they 
were more abundant than onthe ceiling For example, 
on one of the walls, at a distance of rather more than 
an inch from thé ground, as many as 2,871 microbes were 
found, whilston the ceiling over a simifar area only 85 
were discovered | Itevas also noticed that those portions 
of the wall or feffing vehich were exposed to currents of 
aig from either the,window or door exhibited generally a 


smaller d uen of bactetja than, did. piaces which were | 


shieMed trom such draughts Prof Maschek further 
found tiet one rubbing was wholly insufficient to remove 
al tht organisms from a given Surface, and it was only 
after the proces had been repeated Ave times that all 
bacterial life could be banished with certainty Although 
the figures thus obtained are of interest by way of com- 
parisón, yet it is difficut to believe that they represent 
the actuel numbers present Theaceuracy of this method, 
originally devised by Esmarch, rests on the assump- 
teon that on placing the sponge in the tube of melted 
gelatine antl rotating it gently (for if this were done 


e *e * 


* OCTOBER 27, 1892] 


“NATURE . . 


y " 

. 4, e 
ê» e 

n © 655 








violently the gelatine would froth, and the surface become 
covered aith smaB bubbles, which would greatly inter- 
fere later with the counting of the colorfies) all the organ- 
ismSeattached to the surface of the sponge would be 
femoved Now the spong% being left in the tube must 
neeessaflly obscu part of the gelatine surface, more- 
over, the interstices becoming soaked with gelatine, 
colonies would certainly develop within the sponge itself 
and escape detectfon, whilst ıt is quite inconceivable 
that gentle rotation would suffice to detach even all those 
organisms which are adherent even to the surface of the 
sponge 
Wall surfaces deprived of micro-organisms in the 
manner described above were subsequently sprayed 
with distilled water infected with different pathogenic 
bacteria, and after sufficient time hgd elapsed for these 
surfaces to dry, the effect of various disinfectants wag® 
tried Numerous investigations are also recorded of the 
use of creolin, carbolic acid, and mixtures of the latter 
with solutions of corrosive sublimate The effect of ex- 
posure to high temperatures, in apparatus specially con- 
structed for the purpose, has also been tried, whilst the 
disinfection of sewage matters with lime 1s also carefully 
considered, and a large number of experiments recorded 
with the typhoid and cholera organisms 
The following interesting account 1s given as an illus- 
tratign ef the success which can be achieved in disinfec- 
tion on a large scale An epidemic of diphtheria broke 
out 1n a small village 1n Germany and proved particularly 
fatal amongst the children, indeed so alaiming was its 
progress, that the Burgomaster was led to suggest 
the disinfection of the whole village A public meeting 
was held and the inhabitants were instructgd as to the 
nature of the epidemyc, and the possibility of checking 
it by the combifed actien of every household Public 
funds were devoted to the purchase and distribution 
of the requisite €disinfeftants, and during three days 
the.whole place ıs described as smelling of garbolic, 
whilst ın all directions windows and doogs were to be 
seen wide open, a very unusual tight in the country, and 
more especially ın the month of February when this 
occurred The work of disinfection was carried on most 
systematically, every article which could not be either 
washed or baked was treated with a 5 per cent solution 
of carbojc acid In short, no efforts were spared to 
thoroughly disinfect everything, and the result was that 
although the epidemic before the commencement of this 
disinfecting crusade was steadily gaining. ground, ıt sud- 
denly stopped This must be considered as a tribute to 
the sagacity and energy of the inhabitafts , for, as ‘Prof 
Maschek points out, experience teaches ws to expect a 
giadual decline, due to the possible weakening of the 
virus, so that towafds the end of an epidemic the 
number,of bad cases 1s lessened and recoveriesgare more 
frequent 
In conclusion the words of M Duclaux may be 
appropriately quoted “Pes études sur las antiseptiques 
n'ont gagné que de s'encombrer de résultats qui ge 
contredisent les uns les autres, et entre Je8quels og ne 
peut faire un choix, précisémegt pascequ’ils ont été 
Souvent obtenus en dehors des conditions dune étude 
précise JI faut donc abandonner cetfe méthode, scruftr 
avec de plus en plus dé soin a phénomène, faye de la 
science, en un mot” This “fatre de la science s iS prea 
cisely the spirit in whicle Prof Maschek has carriegl out 
his experiments , éhe immense care with whjch they have 
e been conducted, the ungrudging labour bestowed upon 
them should render his results a most valuable contri- 
bution to the subject of dysinfecéion It ıs oply to be 
regretted that thy aye not published in a form an which 
they would be more likely to become knon arl appre- 
ciated * ë 
GRACE C FRANKLAND 
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AN ETHNOGRAPHICAL SURVEX OF THE 
UNITED KINGDOM 


| CIRCULAR letter, which we have been asked to 
print, has just been issued on behalf of the Com- 
mittee appointed by the British Association to organize 
an ethnographical eurvey of the United Kingdom Tie 
Committee consists of Francis Galton, FR S,J G Gar- 
son, MD,and E W Brabrook, F S A, representing the 
Anthropological Institute , Edward Clodd, G L Gomme, 
FSA, and Joseph Jacobs, M A. representing the Folk- 
lore Society, H S Milman Director ŞA, George 
Payne, F S A , and General Pitt- Rivers, F R S , represent- 
ing the Society of Antiquaries of London , Joseph Ander- 
son, LL D , Secretary of the Society of Antiquaries of 
Scotland , and A C Haddon, M A, Professor of Zoology 
at the Royal College of Science of Dublin. The following 
is the circular letter — 

SIR,—The above-named Committee, in pursuance of 
the object for which they have been delegated by the 
Society of Antiquaries of London, the Folk-lore Society, 
and the Anthropological Institute, and appointed by the 
British Association, propose to record for certain typical 
villages and the neighbouring districts— 

(1) Physical Types of the Inhabitants 

(2) Current Traditions and Beliefs 

(3) Peculiarities of Dialect 

(4) Monuments and other Remains of Ancient Cul- 
ture, and 

(5) Historical Evidence as to Continuity of Race 

As a first step, the Committee desire to form a list of 
such villages in the United Kingdom as appear especially 
to deserve ethnographic study, out of which a selection 
might afterwards be made for the Survey The villages 
suitable for @ntry on the list are such as contain not less 
than a hundred adults, the large majority of whose fore- 
fathers have lived there so far back as can be traced, and 
of whom the desired physical measurements, with photo- 
graphs, might be obtained 

It 1s believed by the Committee that such villages may 
exist 1n the districts with which you are acquainted, and, 
as you are eminently capable of affording help in this 
preliminary search, we have to request that you will do 
so by kindly furnishing the names of any that may occur 
to you, with a brief account of their several characteristics , 
mentioning at the same time the addresses of such of 
their residents as would be likely to support the Committee 
1n pursuing their inquiry 

They would also be glad to be favoured with the names 
of any persons known to you in other districts to whom 
this circular letter might with propriety be addressed 


We are, Sir, - o 


Yours faithfully, . 


* FRANCIS GALTON, CAturmap 
E W BRABROOK, Secretary 


* e 
All communications should be addressed to “the 
Secretary of the Ethnographic Survey, British As. 


sociation, Burlingtón House, London, W ^ ° 
e 


P, e 
. . E d 
e xi e NOTES * 


. 

THE Board of Trinity College, Dubla, on Ouober 2% 
j elected Dr Arthi» A Rambaut, MA ,sRoyal Astronsmer of 
| Ireland,@on the foundation of Dr Francis AgdreWws The election 

was made“under the provisions of'Lgtter Paten? 32 George II, 

dated in 1792 he few’ Professor * of Astronomy uf the 

University of Dublin, guadumfed in 1881 asea Senior Moderator 
nd Gold Medaflis en Mathematics, sifice which pefiod he has 
atted until tos as Assistant at the Observatorf at Dun®ak 

. 
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He is the author ef several astronomical papers published in 
the Transactions of the Royal Irish Academy and of the Royal 
Dublin Society i . 


IT is proposed that a portrait medal of M Hermite, the 
eminent mathematician, shall be struck 1n commemoration of 
his approaching seventieth birthday Rhe circular asking for 
subscriptions 1s signed by a number of well-known mathe- 
maticians 


THE following nominations have been made for the Council 
of the LondongMathematical Society for the session 1892-3 The 
ballot will be taken on November ro For President, A B 
Kempe, F RS , Vice-Piesidents, A B Basset, FR S, E B 
Elhott, F RS, Prof Greenhill, FAR S , Treasurer, Dr J 
Larmor, Hon Secs, Messrs M Jenkins and R Tucker, 
other members, Mr H F Baker, Dr Fotsyth, F RS, Dr 
Glaisher, FR S, Mr J Hammond, Prof M J M Hil, Dr 
Hobson, Mr A E H Love, Major Macmahon, F R S , and 
Mr J J Walka, FRS After the election of the Council 
Prof Greenhill will read his Presidential Address 


IN consequence of the alterations m the rooms of the 
Chemical Society, the first ordinary meeting of the Society will 
be held on Thursday, November 17, at 8 p m 


THE lateDr C A Dohrn left his magnificent entomological 
collections, with the library connected with them, 1n trust to his 
son, D1 H Dohrn, who was directed to use them asthe nucleus 
for the formation of a natural history museum in Stettin Dr 
H Dohrn has now not oniy caned out his father’s wishes, but 
has presented to his native town his own conchological collec- 


tions and lhbrary o 


THE Geologists’ Association will hold a conversazione on 
Fnday, November 4, m the Library of University College, 
Gower Stieet Among the exhibits will be a series of photo- 
graphs of the recent eruption of Mount Etna. These will be 
shown by Mr F W Rudler 


Mr M C PorTER has been appointed to the Chair of 
Botany at the College of Science, Newcastle-on-Tyne 


THE annual meeting and conversazione of the Postal Micro- 
scopical Soctety took place at the Holboin Restaurant on the 
20th inst There was a good attendance, and many microscop- 
ical specimens were displayed An gddress on polarized 
hght was delivered by Mr G H Bryan, the president 


THE following lectures will be given at the Royal Victoria 
Hall on Tuesday eveniggs during the coming month —Nov 1, 
Prof A H eGieefff*** Cozl, what it is and how it was made,” 
Nov 8, W D Halliburton, MD, FRS, “The history of 
some famous epidemics,” Nov 15, Ifemann H Hoffft, 
D Sc, ‘Electric sparks and lightning flashes," Nov 22, 
Peo Hall Griffin, “Among the hills of Asolo * an illustrated 
account of the poem ‘ Pippa Passes ’” 


*eNATURALISTS who visit the Zoologic&l Society’s Gardens 
shouRl not fail to go to the Insect House and see the Pratincole, 
whichebas lately been received, and is kept ina cage in this 
byilihg "So far es we know, it is the first exam pte of this 
curious form of plover that has ever ben geen in captivity Zhe 
#pecimensin question does not, however, belorfr to the Pratincole 
of the eouth of Europe,(Warcola torquata), wifich has sometimes 
occurred im this founjry, but to añ alhed African spemes—the 
Madagascar Pratincok (Gio? cola ocular:s) The urd was 
obtafhed near Mogibasd$ in Eastern Affica, nd presented to the 
society by Mi R MacAllister Iwas garefully brought home, 
along with*many other ufteresting specimeng "from Zanzibar and 
th@adjomng mafhland by Mr Frank Finn,*F€ S, an ht? 
return fram his recdht expeéition tothat coufitry 
. Nb 1209 voL.*46] 
e. e . 


A. CORRESPONDENT from Tangier writes that durmg the 
recent mission to Fez of Sir Euan Smith, Mr Walter H 
Hanis and Mr  C&rleton, the interpreter, were informed by a 
cherif from Tafilelt, cousin of the Sultan, and Governor qver an 
extensive district, that ther€ is nò question as to the existence Sf 
dwarf tribes downethe Dra, where they are*very numerous € Sir 
Euan Smith was told of this statement, and probably had a talk 
with him Mr Harris intended to have gaken a trip down the 
Drato Akka, but was convinced from what he heard that such a 
trip would be an act ofsuicide He however beheves that he can 
get full information as to the dwarfs, and perhaps photographs, 
without going so far, and he has just left for a trip to the interior 
for twomonths Herr E G Donnenberg, who has been for some 
years engaged in pushing German trade in Marocco, and every 
year visits the princjpal cities, says “that a year ago he saw in 
Marocco city from half a dozen to a dozen dwarfs, one of whom 
was accompanied by a dwaif wife They were about 4 ft 
high, and robust and well made, and were certainly not Moors 
who had been dwarfed by richets, as they differed from the 
ordinary population of Marocco mappearance Herr Donnen- 
berg's address ıs Tangier, and he states that he 1s ready to 
answer any queries that may be sent to him, but that he cannot 
add anything to what ıs here stated, as he did not ask any 
questions as to the dwarfs, not knowing that they were of 
interest He goes to Marocco city before long, and willymake 
Ita point to find out all he can respecting them 


DURING the latter pait of last week a depression lay over the 
North Sea, which spread both in size and intensity, causing strong 
northerly winds all over this count: y, with heavy gales and snow- 
fall in Scotlagd and the east of England, while in the southern 
districts the weather was fine and brigkt The temperature was 
unusually low for the time of year, the mean ‘temperature having 
in fact been considerably below the average on each day sincè 
the beginning ofthe month The daily maxima have varied from 
40° in the north to 52? in the south, withshaip frosts at night 
On Sunday night the grassethermometer ın London fell to 20°, 
while 25° m the shade were registered the next might in the 
north and west During the early part of the present week, the 
area of high pressure in the west gave place to a depression, 
which arrived from off the Atlantic, causing cold easterly winds 
in the south with very heavy rains in the south-west o&England , 
the weather ove: Scotland improved, although some snow 
showers continued to fallow the east coast The Weekly 
Weather Report, issued on the 22nd instant, showed that the 
temperature of that week was much below the mean, the deficit 
1anging from 5° to 7° Rainfall exceeded the mean ın the east 
and north-east of England, but ın all other districts there wasa 
deficit In the south-west gf England tRere was still a deficit of 
about erglg inches since the beginning of the year e 


WE fecently drew attention to a new meteorological journal 
published in Pags, we now noté the appearance of a similar 
peblication at Vilafranca del Panadés, in Spern It 1s published 
on tke 15th ofegch mqnth, and contains a series of short ele- 
mentary articles en@ notes, occupying only twelve small octavo 
pages We hardly,expect it to find many readers in this 
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country, but hope it may a\tgken mqre interest in the subject in , 


Spaifi, whee practical meteoiology is not at present on the 
Same lev@l as in other European gountries 


. 

"THe Director €f the Lyons Observator& M C André, has 
publighed, under the title, ‘‘Relations des Phénomènes 
Météorologiques déduites de leurs Variations Diurnes et 
Annuelles#’ the results of the meteor ologicaleobservations taken 
tifeie for yn years ending 1890 The fext and plates together 
occupy one hundred and sixty-eight large octavo pages, and, 
this volume yıll be found to be full of interest and instruction, 
to any bne wishing dither to take observations or to work up 
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he results The title 1s well chosen, for the work treats ofe| © VARIOUS experiments which are being wade in France with — , 


the relations which®connect the different phenomena, ıt also 
gives all necessary precautions for ensurm§ the accuracy of the 
Qbse£wations Partıculat attention gs paid to the important sup- 
ject of dyurnal and gnnual variations of the different elements, 
and to the various points to be noted, while fhe different theories 
of atmospherical electricity are explained at considerable length 


A BEAUTIFUL ané instructive lecture experiment, illustrative 
of the conditions of the heated atmosphere which give rise to the 
mirage, is described by MM J Macé de Lepinay and A Perot, 
u their ‘* Etude du Mirage," which appears in the Annales de 
Chimie et de Physique Water 1s poured into a long rectangular 
trough with glass slides, and covered with a layer of alcohol 
about 2 cm thick, contaying a trace of fluorescene After afew 
hours, during which the alcohol diffuses slowly through the 
water, a flat beam of light is sent through the mixture at a vy 
slight imclination to the horizon Under these conditions a 
kind of garland of light 1s seen to traverse the liquid, due to a 
series of curvilinear deflections or ‘‘ mirages " in the less highly 
refractive water below and total reflections at the upper surface 
of the alcohol 

PROF W Crookes and Prof W Odling, in their report on 
the London Water Supply for the month of September, are able 
to give gn excellent account of the 182 samples which they 
analyzed All were found to be perfectly clear, bright, and 
well filtered In respect to the smallness of the proportion of 
organic matter present, the character of the water furnished by 
the seven compantes continued to be entirely satisfactory, the 
mean amount of organic carbon in the Thames-derived supply, 
for example, being 118 part, and the maximum qmount in any 
single sample examined being but 145 part, 100,000 parts of the 
water—numbers practically'identical with those of the previous 
"month, or 115 parġ for the mean, and 1 52 part foi the maxi. 
mum, amount The average of the past six months, 1n the case 
of the Thames-derived supply, has amounted only to £16 part of 
organic carbon in 100,000 parts of he water, with a maximum, 
twice met with, of *t52 part in any individual sample The 
authors of the report do not expect that with the coming on of 
autumn and winter this low average wil be much longer sus- 
tamed They note that the water supply to London is habitually 
at its bes during the hot season, when a high quality of the 
supply 1s more especially called for 

AN interesting report on the Congress of the Library Asso- 
ciation of Great Britain, held at Parts last month, was read on 
Tuesday before the Salford Royal Museum 2nd Free Libraries’ 
Committee It was prepared by Mr Alderman W H Bailey, 
who had naturally a good deal to say about the Paris Free 
Libraries The govefting bodies pf almost all these institutions 
consider that taere are many reasons why the libreries should 
be closed 1n the daytime when respectable artizans aregengaged 
in earning their lrving Books are therefore given out for 
two hours every evening of week days, gene Ally from eight to 
ten o'clock, and dso for two hours every Sundag morning Mr 
Bailey and the other members of the *Congréss were delighted 
with the Pans Libraries of Industnál Art, to which they de- 
voted much attention These Likraries*-which, like the Bree 
Libraries, are under munfcipal cOntrol—are in thè artizgn dis- 
tricts of Paris Books, patterns, Prints, drawings, and phote- 
graphs are lent out ‘‘ Nët only do house decorgtorg" says 
Mr Batley, **find'üesigns and books relatif 4o work, but fan 
painters, porcelain modellers, designers ofiron and bronzegates, 
medieval metal workers, cabinet makers, builders, and all workers 
in the constructive as well as*the decorative arts m&y here find 
stimulus and draw inspiration from the wealtheof examples*on 
the shelves and walls ” Free lectures are delivered ın the winter 
on industrial art and science, and on the desigps, books, ands 
models in the Libraries Y : si 
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a view to the improvement of the potato have &ttracted a good 


deal of attention ın Australia According toa statement recorded e 


in the Agricultural Gazette of New South Wales, no fewer than 
1IO growers have obtained from a variety known as ‘‘ Richter's 
Imperator,” from twelve to twenty tons per acre, while the 
average js over fourteen tons to the acre The Minister of 
Agriculture in New South Wales has approved of one hundred- 
weight each ofthis and any other three sorts highly reputed m 
France being 1mported for experimental purposes 


AT a recent meeting of a society of French *griculturists, it 
was stated by Baron Bertrand-Geshn, that ten or twelve years 
2g0 a disease appeared among the chestnut trees 1n. central and 
north western France, dhd destroyed them in great numbers 
The wood, moreover, could not be utilized for heating purposes 
At this jancture an enterprising person appeared, who bought 
up large quantities of this dead wood and sentit by canal to 
Nantes, where he had works established for utilizing it in the 
tanning of leather Chestnut wood contains, in fact, 5 to 6 
per cent of tannic principles, whereas oak contains only 3 or 4 
By the means adopted in these works the principles are con- 
centrated m a sirupy liquid of great strength This establish- 
ment has become very impprtant , it absorbs annually thirty to 
thirty-five million kilogrammes of wood of these dead chestnuts 
from three departments traversed by the canal from Nantes to 
Brest, and expends about 120,000 fiancs per annum, a consider- 
able reduction of the loss sustained by the landowners It was 
mentioned, however, by M Paul Becquerel, in 1eply to a 
question as to competition of the new extracts with bark, 
that those extyacts, which are products allied to tan, do not give 
the same resfüits, or leather of such good quality, and many 
tanners who have used them have returned to the old methods of 
tanning 


Da R Munro contributed to the Z2mes of Monday a long 
and most interesting account of the iecent discovery of an 
ancient lake-village in Somersetshire The site 1s about a mile 
north of Glastonbury Before excavations were begun, there 
were sixty or seventy low mounds, using from one to two feet 
above the surrounding soil and measuring from twenty to thirly 
feet across That the mounds were of archaeological interest 
was first suspected by Mr Arthur Bulleid, who began to ex- 
cavate some of them during the present summer, and was soon 
rewarded by making striking discoveries Woodwork corre- 
sponding to that of the ciannogs of Scotlafid and Ireland has 
been exposed, and among the objects which have been recovered 
are some of bronze, a few of iron, a&d ygrious specimens of 
pottery Mr Bulleid has also dug out “a splendid cange 
neatly formed out ofthe trunk of a tree ” This was found about 
a quarter of a mfe from the settlement It wbuld sgem that 
the inhabitants, after a period of long occupancy, indicated by 


a succession of superimposed hearths,ewe1e flooded out oftheir a 


homes, for an accumulation of flood soil now covers the whole 
meadow to the extet of 12 inches to 18 inchef ın depth We 
surrounding district 15 richly cultivated, but, in looking aver an 
old map of the date of 1668, Dr Munro found that 1t contained 
a lakeecalled fhe ‘Meare Poola” intoewhich tar sifeams 
debouched, and from hich the site of the present discovery 
could not ne fer distant He suggests that thfy lake bY? 
larger dimensiof& in earlier times, ende that. when thg settle- 
ment ewas founded th elocality was, a *shallgw lake or 
marsh 9 The old map reprefents the district lying imme» 
diately on the forth-ves® borders ef the “Meme Boole” 
as inhabited by the Belgae Dr Munro js strongly inclined to 
think that thé sétjlement belongs to«he so-called eLate Celtic 
gergod Thisthe would simpif*call the Celtic pesiod, for «pere 
1s no evidence, hë believ os, of eaylier Ceiic remaing in Britain 
. 
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than those known as Late Celtic ‘‘ The style of art,” he 
says, which contrelled the manufacture of Late Celtic objects 
involves such an enormous advance in metallurgical skill ower 
that of the Bronze Age, that 1t 1s impossible to suppose the two 
are connected by any evolutionary stages 1n this country From 
the standpoint of archzeological research this interval, or rather 
hzatus, can only be bridged over by the supposition that the 
people who owned Late Celtic remains were newcomers and 
conquerors in Britain.” Much light will no doubt be thrown 
on the question by the further exploration of these remarkable 


mounds e 


A LIVELY correspondence on the subject of birds versus in- 
sects has been going on 1n the Malta papers According to the 
Mediterranean Naturahst, the enormous increase of insectife- 
rous pests during the last few years has caused the agricultural 
industries to decline to an alarming extent, and it 1s urged that 
the evil has now increased so much as to call for legislation In 
the Maltese Islands there are no lawsfor the protection of birds, 
and, the lower classes of the Maltese being keen sportsmen, no 
opportunities are allowed to either the migratory or the indi- 
genous species of increasing 


IT was observed by Prof Voit that when dogs were fed ex- 
clusively on bread they daily lost albumen, though not weight , 
the body becoming more watery and the hemoglobin of the 
blood dimmishmg This matter has been recently further in- 
vestigated in his laboratory by Herr Tsubo: Of three rabbits, 
one was fed with milk, rolls, and some hay , another with much 
hay, the third with potatoes The last had more water in 
muscles and blood, and less hemoglobin than, the first. In 
another experiment (with hke results) one of two®cats was fed 
with meal and fat, another with bread and some meat extract 
Agam, three rabbits were fed with potatoes, the first with iron 
added, the second with serum, the third with blood, The last 
was found to have most sohd matters in muscles and blood, and 
most hemoglobin It ss not (the author points out) the amount 
of food by itself alone that determines the result, otherwise, in 
the fasting state, the hemoglobin would be least, whereas it 1s 
the same as with good feeding It js rather the insufficient 
composition of the food, the too small amount of albumen, 
with excess of starch-flour that has the injurious effect. 


THE phosphoroscope of Becquerel 1s a well-known instrument, 
enabling one to observe the phosphorescence of some substance 
when the exciting fight ıs gone — Tt s designed to be used with 
sunlight ^ M Lenard has devised an mstrument (Za Nature) 
for use with the elegtricepark To the armature of a Foucault 
interrupter 1an induction coil, 1s attached a light wooden rod, 
having at is end a piece of blackened Pasteboard, which gs 
thus drigen up*and down before a spark-immPerval between two 
brass knobs connected with the coil and a condegser (added to 
mtépSify the spark) The body to be examined 1s placed close 
behind the interval, so that 1t 1s uncovered very quickly after the 
sperk pasges. Some curious phenomena “re observed The 
short @uration of the spark makes the screen seem at rest, and 
some thousandths of a second after one sees a luminous body 
behiti Wese it Was » so thabat first sight one ight thenk the 
screen opaque to the spark, but transparent "for the phospher- 
egfent lighs? an illusien due to the persistence eof luminous 1m- 
pressiong Some bodags, esuch as various cpfvonates of lime, 
behave verygmuclf alike in this appar&tus and im Becquerel’s , 
«ome are favoureden the latter,*and on the other hand crystals 
of arrdyonite, which are invisible aft@r s@lar fummation, give a 
faint reddish hght after the sparke e Various experiments are 
described, eThe most curious results are yrnished by the re- 
margable subatance$ asaron  Iffa Crookes tube this givgs 2 
br.ght lighj, 1t gives @lso a distinct gew in thë ultraviolet spec- 
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trum of the spark , but in the phosphoroscope it 1s absolutdly 
dark The vibratory movement ceases €mmediately with the 
excitation 


* THE new number of the elntanationales Archiv fur Ethno- 
graphie (Band v , Heft 4) consists mainlyeof the first paw of 
what promises to be an elaborate paper (in German) on the in- 
habitants of the Nicobar Islands, by Dr W Svoboda In 
October, 1886, while the German corvette? Aurora, lay in the 
harbour of Nangcauri, Dr, Svoboda had many oppottunities of 
seeing the natives, and Mr E H Man gave him facilities for 
the thorough study of a splendid collection of ethnographical 
objects from various parts of the group Afterwards he extended 
his knowledge of the subject by readmg books which dealt with 
it, and by visiting the ethnographicab museums of Berlin and 
eVienna The results fte 1s now bringing together, and those of 
them embodied in the present contribution show that he is not 
only a good observer but that he knows how to state facts clearly 
and concisely The paper is illustrated with coloured plates 
and woodcuts 


THE Bnitish Institute of Public Health has now an official 
quarterly journal, called The Journal of State Medecone, It is 
published by Charles Griffin and Co The second number has 
appeared, and contains original papers on the following subjects 
—lead in articles of food, by Prof William R Smith€ points 
in the etiology of typhoid fever, by Edmond J McWeeney, 
chemical bacteriology of sewage, by W E Adeney, and new 
method of sewage purification, by W Kaye Parry 





A NEW and revised edition of the late Prof Moseley's well- 
known ‘‘Notgs by a Naturalist on H M S Challenger,” has 
been issued by Mr John Murray dt includes an excellent, 
portrait, which vividly reminds us df the great loss inflicted on 


science by his premature death, è 


MEssr¢ WHITTAKER AND Co have published the first part 
ofa work entitled ‘‘ Dissections Illustrated A Graphic Hand- 
book for Students of Humaft Anatomy,” by C Gordon Brodie 
The plates are drawn and hthographed by Percy Highley The 
work will be completed in four parts The present part deals 
with the upper limb, and includes seventeen colouied plates 


A SECOND edition of ' A Short Manual of €norganic 
Chemistry," by Dr A Dupré and Dr H W Hake (Charles 
Griffin and Co ), has been issued The authors have endeavoured 
to bring the statement of facts up to date without incieasing 
the bubk of the work, and to remove those errors to which their 
attention has been, drawn 


A RE-DETERMINATION of the mechanmal equivalent of heat 
has been wade by M C Miculescu at the Sorbonpg An 
account of the method appears in the Annales de Chimie et de 
Physique fo. October The method was that of water friction 
at constant temperature The liquid“ was enclosed in a cylindrical 
ve$sel with threg envelopes Water was kep® circulating 10und 
the inhermost one at suc#a rate that the difference of temperatuie 
of the water at entrance affd exit was constant as measured by a 
thegmopile The heat thus derived from the water inside could 
be estimated by the quanuty of water passed through The 
water’ inside was stirred by vanes mounted on an axial shaft kept 
rotating by a giamme machine ofer horse-power running at 
1260 revolutions eer minute The expendgtue of woik was 
meastyed by making the whole apparatus its own dynamometer 
It was suspended so as to turn round the common axis of the 
stirrer ànd ehe motor Thè resistance met wath by the former 
tewded to gurn jhe apparatus in the dirtction of revolution of 
the latter It was kept stataonary by a weight attached to an 
The mean of 31 values 
ranging Tom "426 21 to 427 12 was 426 70 in kilogram-metres 
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pé calorie, or 4 1857 x 1o'ergs For the normal scale of the 
hydrogen thermometeg this would be 426 84 e 


A NEW ahd very convenient method of preparing acetylene 
ggs 1s described by M MÜquenne m the current numbei of the 
Comptes endus A, short time ago the same chemist suc- 
ceeded in preparing a comparatively stable compound of carbon 
with the metal barium, BaC, by heating powdered retort- 
charcoal with barium@malgam in a current of hydrogen Upon 
bringing thjs compound 1n contact with water a violent action 
was found to occur with evolution of almost pure acetylene 
gas On account, however, of the troublesome nature of the 
operations of procuring barum amalgam and prepaiing from 
it the new compound, together with the very small quantities of 
the latter eventually obtained, this mode of preparing acetylene 


method of preparation M sMaquenne now describes a new 
process fo. preparing barium carbide, by means of which large 
quantities may very readily be procured in a few minutes, and 
from which correspondingly large volumes of acetylene may be 
derived The principle of the method consists m reducing 
barium carbonate by metallic magnesium tn presence of carbon 
An intignate mixture 1s first made of barium carbonate prepared 
by precipitation, powdered metallic magnesium, and calcined 
retort-carbon Convenient amounts are twenty-six grams of 
bara Carbonate, ten and a half giams of magnesium, and 
four grams of charcoal This mixture is then introduced mto 
an iron bottle of about seven hundred cubic centimetres 
capacity, fainished with a tube, also of iron, thuty centimetres 
long and two centimetres internal diameter The iron bottle 
1s then heated in a gas furnace which has previously been raised 
to a red heat At the,expiration of about fout minutes an 
energetic 1eaction® occurs, eaccompanied by the projection of 
brilhant sparks from the mouth of the tube The apparatus 
should then at oncf be removed from the furnace, the end of 
the tube stopped, and the bottle and contents rapidly cooled 
by the external application of cold water — The product may 
then be extracted, when ıt 1s found to consist of a mixture of 
magnesia with 38 per cent of carbide of barium, a little excess 
of carbon, and a trace of cyanide formed at the expense of the 
atmospheric nitrogen The reaction accords very closely with 
the equatppn. — 
BaCO; + 3Mg + C = BaCy + 3MgO 

Carbide of barium may be presetved for an indefinite time in a 
dry atmosphere It is agrey, porous, and very friable substance 
When heated to redness in the air 1t burns With a vivid °incan- 
descence Itis also capable of combustion 1€ chlorine, hydro- 
chloric acid gas, and vapour of sulphur In order to prepare 
acetylene from ıt the powderis mæst conveniently placed in a 
small ffask fitted with a doubly-bored caoutchofft stopper, 
carrying a dropping funnel containing water, and aedelivery 
tube The moment watersis allowed to dypp the equivalent 
quantity of acetglene gas 1s evolved in accordance with the 
equation — 


Was only of theoretical interest, and not sgitable as a laboratory | 


e 
BaC, + 2H,O = Ba(Ogi, 10G%H, ° 
The delivery of the acetylene may be,regulated with ggeat 
nicety by suitable adjustment. of éhe stopcock of the dropping 
funnel The acetylene thus prepared possesses tfe farther 
advantage of being remarkably pure, containing 98 per gent Sf 
CoH. It 1s interesting to learn that by allgwing & streanf of 
this pure acetylene to pass through a long heated glass tube 
for a few hours several grams of synthetical benzene have been 
accumulated by M, Maquenne + . ° 


e e. 

THE additions to the Zoological Society's G@rdens@during "the 
past week include a Macaque Monkey (Aacqcus cynomolgus? ) 
from India, presented by Mr W F Faulding , a, Buffon'e 
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Touracou (Corythazx buffonz) from West Africa, presented by 
Mr A L Jones, two Double-banded Sand Grouse (Pterocles 
becenctus å 9) from Senegal, presented by Ms H H Sharland, 
F ZS , a Gannet (Sula bassana), Briti$h, presented by Dr 
Davis , a Roseate Cockatoo (Cacatua rosetcapilla), a King Par- 
rakeet (Aprosmictus scapulatus 9) from Australia, presented by 
Mrs Addiscott, foyr Alligators (Adagator mississippiensis) 
from the Mississippi, presented by Mr John Terry, two Thick- 
billed Seed-eaters (Oryzoborus crasstrostazs), a Tropical Seed 
Finch (Oryzoborus torridus), a Saffron Finch (Szyzades flaveola), 
a Blush Finch (Spermophela caerulescens) from South America, 
a Puff Adder (Figera arzetans) from West Africa deposited 


OUR ASTRONOMICAL COLUMN 


Comet BARNARD (OCTOBER 12) —An Astronomische Nach- 
richten circular note gives the following elements and ephemeris, 
computed from observations made on the 16th, 17th, and 18th 
of this month — 

Elements 


T = 1892 Nov. 12 745 Berlin M T 


w = 168 49 
& = 220 50 
a= 21 39 

log ¢ = 0 03669 


th ll 


Ephemerts Berlin Midnight 


*1892 E A kn Log a Br 
Oct 25 20 66 +7 47 
27 135 6 5I 9 6825 146 
29 215 5 52 
31 e° 298 4 5I 9 6609 1 66 
Nov 2 38 7 3 47 
4 482 2 40 9 6377 187j 
6 20 583 I 29 


As the brightness at the time of discovery ıs taken as unity, it 
will be noticed that the comet 1s quickly gainmg in intensity, 
the value for November 8 being 208 Br Its position on the 
31st hes 1n the southernmost part of the constellation of the 
Dolphin, forming very nearly an equilateral triangle with 
a Aquilz and 8 Delphini. 


DISCOVERY OF THREE NEW PLANETS BY PHOTOGRAPHY — 
M Perrotin has communicated to the French Academy an 
account of the discovery of three small planets by M 
Charlois, of the Nice Observatory, by the aid of photography 
The apparatus employed consisted of an Hermagis portrait lens 
of 15 cm aperture and 80 cm focal length, mounted pro- 
visionally on M Loewy's egzatorial coudé" The instrument 
was beirg employed for the photography of tbe region of the 
echptic With exposwes ranging from, two hourt and a half to 
three hours, the eight negatives obtamedeince September 12 
cover a region 80° long and 10° broad, and show all the stars 
vesible through the 98 cm refractor A careful examination of 
the plates reveals the presence of three unknéwn agd eight 
known planets The former, now known under the names 
1892, D, E, dnd F, me all of about the twelfth magnitude e 


RUTHERFURD MEASURES OF STARS ABOUT B CYGNI— 
Mr Harold Jacoby, in No 4 of the Contrabutzons from {he 
Observatory of Columba College, New York, preseats us with 
the reduced results of the measures of the plates corf&ining 
the group of stars surrounding 8 Cygm The method of 
measus:ment Was exactly the same as that empo fh the 
cage of the Pleiad'es plates, but that of reduction has receifed 
some slight mogifiction For mstance, the measures of the 
eastern and wetern impressions have not been ®separatety 
dealt with, but their megn has beef taken, and the @duction 
continfed, using this mearf as a single,obs@rvatien As the 
accurac® of these measurement$ depend one the exactitude of 
the scale value @etermin&tions tô a sery considerable gxf€nt, 
it 1s satisfactory to hear that: this value MMs remained mate- 
rally the same for 2 very long period® The largest and 
smallest values redorded in tpe Pleidtles plates wére 28" 0167 


ane 28" od&6, the mean value amounting tô 28" 6124, andgt is 
A e © . 
e. 
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his last-mentioned value that has been used in the above re- 
ductioas ‘Lhe prebable error of these determinations 1s 
then +0” 00071whych corresponds to +o” 025 per 1000" But 
Mr Jacoby does not think that the average uncertainty of jhe 
final places exceeds 0” 15 on account of scale value While 
comparing the Rutherfurd stars with those of Argelander, he 
found that four stars fiom the latter were lacking, while they 
were recorded on the original negatives gf the former Ob- 
servations made this year showed that three wer. visible, while 
the fourth (No 28), which was quite close to No 27 on the 
Rutherfurd negatives, was this year ‘‘only a sort of elongation 
of No 27” On the other hand, the following of Argelander's stars 
were absent from the plates — 


BD + 273395 Mag 88 
+ 273414 5, 90 


+ 27 3417 » 90 
and perhaps . 

+ 273435 » 85 

+ 28 3343 » 90 


A New VARIABLE Scar —In Astronomische Nachrichten, 
No 3124, Prof Pickering announces the discovery of a new 
variable star in Aries by Prof Schaeberle The fact of this star 
being a variable was first noted when, on an examination of 
two plates taken December 18 and January 24, 1891, ıt was 
found that on the former ıt appeared of the 9 5 magnitude, while 
on the latter ıt was absent altogether Recent visual observations 
have shown, however, astar of the eleventh magnitude in the 
exact position of the suspected variable, and this has been con- 
firmed by means of photographs From photographs of the 
same iegion, taken since October 31, 1890, the magnitudes 
recorded have been 9 6, 10 2, 11 o, less than II 7, IO I, 100, 
10 4, 10 3, and 109 The star’s position for 1900 1s given as 


RA 3h 55m Decl. + 14°24’ 


JuPITER'5 FILTH SATELLITE —It hardly ever happens that, 
after a discovery of any importance has been made, there aie 
not a few ‘claimants ” who wish to annex it as ther own This 
is the case with Prof Barnaid's discovery of the fifth moon to 
Jupiter, but the advantage he possesses over these said 
** claimants " is, we might say, infinite, for itis only with such an 
instrument as that at the Lick Observatory that this ** mite” of 
a satellite can be observed with success. One of the despatches in 
which one ** clatmant's ' views were putforth, had the audacity 
to insinuate that Prof Barnard was directly inspired to this 
discovery by information contained in a letter sent to the 
Observatory We ate glad to see that Prof Barnari deals with 
these '* claimants” as they deserve, and we hope it may be a 
lessonto others who wish to assert then priority without good 
and sufficient reasons for doing so œ 

As an ulustration of the difficulty of observing this satellite, 
we may mention that Prof Young, 1n a letter to Prof Barnard, 
says that although he has used a 23 inch Glark, which 1s anın- 


strument as nearly,peifect as can be made, he was not rewarded 
with success 


THE SPECRRUM OF Nova AuRIG& —Herr E von Gothard, 
of the Observatormyat "Herény, has taken a very successful 
photograph of the Nova spectrum, the results of which he com- 
municates to Astronomische Nachrichten, No 3122 Theip- 
strument usedewas a 10}-inch reflector withea 10-inch objective 
prism, and the exposure given amounted to 45 minutes The 
spectium shows six lines, and a comparison withethe spectrum 
of th ring nebula and he Wolf-Rayet stars presented a re- 
markable concordance, the first failing only 1n the second Nova 
lege, and the sedénd differing only with regard to the intensity 
oftheindlvidual lines The following table shows this some- 
what hore clearly — 


I Il I IV v VI VII 
. toms *6 1* do. 5 a3 j 4 — 
G C 4964 8 2 i10 % , 6 8 — e 
2 Ring ftebulag 08 — 5 2 P 6 10 
The waye-lengths of gheelies are, we are sgfry to say, not m- 
serted . e? 


e 
. 

e “Jurrrer AN His Sygrim” is the title of a siffall book 
refengly published by Me ofanford#ané wriffen by Miss E M 
Clarke The autMbress has brought this book out at a time 
when this planet 1s réceiying most atfentfon, fore was it not in 
opposition, shining with exceedyig brightr@ss, on the 12th of, 
thiggmonth ? ® One 
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that facts throughout have been strictly adhered to, so that tie 
reader 1s presenteg with the true sfate of the planet as we know 
it The information is well up to date, ùs for example the 
mention of the new Satellite, and the book 15 written in a popu- 
lar yet accurate style One thing thatecalls for attentionais the 
price (one shilling), which could@oubtless have been halved 


. . 
B . 


GEOGRAPHICAL NOTES 


Mr J Y BucHANAN, FRS, is this term delivering a 
course of lectures on Oceanography 1a Cambridge University It 
1s satisfactory to know that the lectures are better attended than 
has been the case since the foundation of the Geography 





| lectureshtp, and that the greater number of those present this 


term are undergraduates 


Mr JosEPH THOMSON has submited to the British South 
Africa Company the report of his journey to the Lake Bangweola. 
“qgion, made last year, which ill-health has prevented him from 
preparing sooner He speaks of Northein Zambesia geneially 
as a region of great possibilities It 1s a plateau rarely less than 
3500 feet high, with a climate in which Europeans should find 
no difficulty in living for several years atatime It is well suited 
for cattle-rearing and for planting, and there 1s an appearance 
of mineral wealth Like the rest of tiopical Africa, the land 
must be occupied and cultivated, and the natives must be trained 


to industry before commercial results of any importance tan be 
obtained 


THE special meeting of the Royal Geographical Sgciety to 
hear Captain Lugard’s paper on Uganda will be held on Thurs- 
day, Nov 3, at830 pm On account of the great popular 
interest at present being manifested in the region of the Equa- 
torial lakes, no extra uckets can be issued by the Society, as 


the attendance of Fellows and their friends will probably more 
than fill the hall 


THE new membe: of Petermann s Miltetlungen contaims some 
articles of considerable interest Dr W Ruge, son of the well~ 
known geographer, Dr Sophus Rufe, contributes a short but 
learned treatise on the geography of Asia Minor, which com^ 
bines literary research with personaf explorafton Dr Ernst H 
L Krause produces an interesting map of North Germany, show- 
ing the distribugon of forests and the most common species of 
trees during the Middle @ges This work is accomplished 
mainly by the consultation of old records, and the examina- 
tion of theiemains of old forests and very ancient trees The 
study of history 1s greatly helped by such a map, and the in 
fluence of increasing density of population and extending 
cultivation of farm crops 1s brought out strikingly by com- 
parison vith a inap of the vegetation at the present @ay Dr 


Karl Sapper’s description of Lake Yzabal in Guatemala is also 


worthy of note . 





. e 
GEIKIELITE AND BADDELEYITE, TWO 
NEW MINERAL SPECIES 


VARIOUS pebbles were lately brought to this country by 
Mr feseph Baddeley, Who has been acting as manager 

of a Gem and Mining Company zn Ceylon They had been 
picked up by him in the neighbourhood of Rakwana (Rack- 
wanné) at various times, and had then attracted his special 
attention by reason of their high specific gravity Their real 
nature not beigg evident on inspection, Mr Baddeley, when 
1nvalmled, brouglt themehome to England for identification 

One kaa of pebifle, kindly analyzed for him by Mr Claudet, 
was found to be essenpially a tantalate of yttrium 

Pebbles of another kind were taken to the Museum of Prac- | 
tical Geology in Jermyn Stre& for examination The external 
characters being found by Mt Pringle insufficient for the deter- 
munatign of the species, the pebbles were handed over to Mr 
AYan Dick for chemical investigation Qgantitative analysis 
proved the mfneral to be essentially magnesium titanate 
(Mg™O;) and chemically analogous to Perofskite, calcium 
titanate (CaTi0,) To this interesting new species Mr Dick, 
in a paperread before thé Minefalogical Sotiety in June, gave 
the jene gree lte, 1n honour of Sir Archibald Geikie, F RS, 
Director General of the Geglogical Survey, in whose laboratory 
the analysis had been made 


great pomt"about this little monogragh i$ |f  Asdescrbed by Mr Dick, Geikielite has aspecsiic gravity 
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ls E" : its hardness (6*5) is Between that of quartz and felspar.e; have never been found in England till I digcovered them among 

hasa eed Oma. with a splendent metallic lustre, andan | the gleanings which I have passed under rewiew from nearly 


t 

imperfect cleavage nearly at right angles to fhe former. The peb- 
les esurire, show RUM of crystal-faces, are bluish-black 
n colour, and opaque ; but thi cle@vage-flakes, when seen in the 
migroscébe, have iar purplish red i and in convergent 
polarized light show a uniaxal figure, of which the axis is just 
outside the field of vision. When digested with hot strong 
hydrochloric acid the finely powdered mineral is slowly decom- 

. ‘posed, and the titanic acid separates out. In strong hydro- 
fluoric acid were solution takes place in a few hours. The 
mineral is infusible with the blowpipe : fused with microcosmic 
salt it gives the characteristic reaction of titanic acid, notwith- 

st the presence of a small proportion of oxide of iron. 

E rafter Mr. Dick's paper had been read, Mr. Baddeley 

courteously offered to allow me to select a single pebble for the 

M vem Museum S rere out af) pa [e xg ope of tbe mineral, 
he remaining ones requi. or sending as samg 
jles to be used by searchers in Ceylon. But this store, snfill 
hough it was, consisted of more than one kind of pebble, the 
close similarity of aspect being due to friction against a bit of 
graphite which was with them. On this heterogeneity being 
pointed out, Mr. Baddeley allowed me to take not only the 
promised pebble of Geikielite, but also those three pebbles 
which, not being Geikielite, were useless as samples of that 
mineml, One of the three fragments proved to be garnet, a 
second was ilmenite—both of them common minerals—but the 
third, a t of a erystal still retaining some of its faces, 
pregene ers which give it unusual interest. 

e fragment, which weighs just over three grams, is black 
and opaque, and has the general aspect of columbite ; its ex- 
kanel Mek specific gravity (6°02) and its hardness (6°5) are 

also suggestive of that mineral {ín microscopic fragments it 
transmits light and is dichroic, changing from a greenish yellow 
to brown with the plane of polarization of the light; the frag- 
ments, when conned in daten ut. polariza ym show a 
« biaxal figure, nt axial angle being large (near 70°) ; 
the character of he. oublerefraction is negative. There is only 
* one well-developed zone of crystal-faces remaining on the 


4 


fragment; it corftists of fwo rectangular pairs of parallel faces 
f 1s) and of four fices (n), the feces et ogy piel 
(a). much larger than those of the other (/); the angle 


am, as at means of reflection, is about 44°, but the 

images of the are multiple and wanting in definition ; 
the dispersion of the optic axes indicates that the system of 
crystallization is mono-symmetric. Two other faces form a re- 
entrant edge parallel to the larger pinakoid, and inclined to 
the edges of the well-developed zone, but whether this is really 
due to t@inning or not is far from evident. 

The above set of external characters suggested that the frag- 
ment does not belong to any of gh@ known species, and it became 
necessary to determine its chemical behaviour, but on account of 
the necessity of preserving the natural faces of what might 
possibly be an unique fragment, this was a° process defhanding 
great caution ; fortunately, the behaviour wgs such that it was 
practicable to determine the precise chemical nature of the 
mineral without interference with the crystal faces, or, indeed, 
any aj iable destruction of mzferial. It will be sufficient to 
state the result, namely, that the material is f® other than 

lized zirconia ; the technical details relative toeboth this 
m and Geikielite will be given in the next number of the 
Mineralogical Magazine. It is remarkable tlfst, notwithstanding 
the wide prevaleéfice of zircon itself (silicate of, zirconium), *the 
natural occurrence of the oxide of zircgnium vt not previously 
been noticed. For this new speciegyI beg@oe suggest the name 
Baddeleyite, in recognition of the services of Mr. Baddeley to 
mineralogical science ; but for hiseclose Scrutiny of the mimeral 
products of Rakwana, tlfe existence of the abowe remarkable 
species would doubtless have long remained unknowh. 
A L. FfeTCHER? 
. . 


NEW BRITISH EARTHWORMS. * 


THE additions which I have be&n able to makeeto dtir list of 
. ind Anmelids during the past two d lee fall natugally 
into two groups. There are, first, two specief whi& are new to 
science, and are therefore at preŝent knoyn only as Brjis 
species, „In addition to these there are severa] species whick, 
while they have been recorded for variffus Continent stations, 
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every part of the country. I shall first ef &ll give a description — 
ofthe new species. EC 
1. Lumbricus rubescens, sp. nov. a 
This is a genuine Lumbricus in the strictest sense of the word, — 
as it is unders:ood y all those who adopt Eisen's analysif of | 
this group of worms published in 1873. The lip forms a 
perfect ** mortise and tenon,” with the first ring or pees j 
and the girdle consists of six segments, four of which bear the 
tubercula pubertatis. I first discovered it in Yorkshire in 1891, — 
and havesince then taken it myself at H in Middlesex, | 
Tunbridge Wels, and Dallington in Sussex, while more recently 
I have received it from Avonmouth in Gloucestershire, . 
In general a»pearance it resembles the common earthworn 
(L. terrestris, L.), as recently defined and differentiated, It 
slightly smaller in size, but frequents similar haunts, and might 
in most respects easily be mistaken for the type. It has t 
male pores on segment 15 on raised, pale papille; but the - 
girdle invariably commences on segment 34, and extends to the — 
39th, while the band which forms the ‘udercula pubertatis — 
extends over 35 to 38. Its general form and appearance will - 























Fic. 1 —Lumbricus rubescens, Friend. Natural size, 


be best understoood by the study of the woodcut (Fig. 1. In- 
ternally it des not differ from the other Lumbrici, but the 
dorsal pores commence between $. This makes the fourth true 

Lumbricus found in the British Isles, and it may bea conveni- 
ence to collectors if I append a tabular statement of the features 
by which each is distinguished from the other. ) 


Chart of the Genus Lumbricus. 


| Segments occupied by the 
Lumbricus | | 
First len 
" Tuber- | Sperma- 
* Girdle. | i" | dorsal Papillæ. iran 






















| 15, 26 t3 s inches isa | d 





| 
Terrestris, Linn... 32-97 |33—36 | $ 
Rubescens, Friend 4—39 |35— $ 15. 28 Ji inches 120—1. TP 
Rubellus, Hoffm. Leda ^ ma i tne ps E h pe E 
10 (11 za 





Purpureus, Bisen 28—33 |29—32 i 
[i 
















It will be seen that there is now a regu@ serias in relation to 
the first dorsal »ore, $, $, £, $, as well as in the matter of ph 
&om 2 to 5 inchesend upwards, and number of segments from _ 
100 to 200 or theffabouts. These points are wBrthy @f note in 
the study of the evolution of worms. f 


4 2. Allolobophora cambréca, sp. nov. w^ 
This species, which I have since found ig several parts of 


England, first camf to my notice as a new species fgom ʻa 
Hence the specific name. I had previously assigned » to one h 

or other of the related species, but eventually found on di SA 74 
that i, was quite distinct from every other worm of wisifhel have 

been able to obtain any description. bg = e ra 
9 At first sight A. @z¥rica has all the appearance of the mucous  — « 
worm (4. mucfa, Eisen). Itsaverage léngwhin spyits is abeut — 
2 inches, but wen living, and moderatgly extended, itgneasures — 
threegnches. It is of & geshy colour, withea somewhat trans- - 
parenteskin, so that the bloed-v 
between the gugile apd ghe head. S 
spicuous in specimens which bone be 
spirits, the first ocqiurr& between s 
. 


. . d 
* Vejdovsk Mhers mention, the of Spermatophcres o 
thésc aera. not state the posit The point if one whiqfghould 
not be ignored. © a e . d 
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sete: are in four couples, the individuals of which are near each 
other. The girdle covers segments 29 to 37, while 31 : 33 : 35 
bear each a pair of tabercules (Fig. 2) as in the green warm 


. 
kanro 
. Y 
Fic. 2.—Diagram of girdle of A. cambrica, Friend, showing tubercula on 
ventral surface, 


(A. chlorotica),® There are two pairs of spermathecz in seg- 
ments IO and 11, opening anteriorly ; the male pore on segment 
15 is borne on prominent papilla, which cause the adjoining 
segments to appear swollen (Fig. 3). elt is a very clean worm, 


1 
p 





Fic. 3.—A Uelobophora cambrica, Friend. Natural size. 


exudes but little mucus as compared with the green worm; the 
tail is much longer than in that specigs, which, in the matter of 
, girdle and tubercules, it most nearly resembles. It will be well 
to tabulate the points in which this worm resembles and differs 
from its nearest allies. 


Allolobophora cambrica resembles 


Allo, chlorotica 
in position and appearance of 
e pore, girdle, and éwercela 
pubertatis. 


Allo, mucosa 
in colour, shape, size, activity, 
position of first dorsal pore, 
and appearance 8{male pore. 


It differs 
in mucus, transparency, length | in position and shape of girdle, 


and shape of tail, and number | position of fudercula puber- 
of spermathecze. tatis, and general outline, 








Tatular View. 





Segments occupied by the 
=a im ~ General observatiogs. 


| First |o 
Girdle. | Tubercula. | pny | p ved 
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l9: 10: 11e Dirty green, opaque, 
sluggish, and gru 


| 
$35 1 


like, exudes much 
| mucus 

3t t | roin  Fiesh-coloured, active, 
with transparent epi- 
dermis, little mucus 

Closely resembling 4. 
mucosa in general 

| e entire. . 
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V our knowledge of the hybridity of worm#is more per- 
* fect, itis possible that some new light will be thrown upon such 
coincidences as these. I have received the worm from, or col- 
e  leemd it ip, No B wee Hertfordshife, Yorkshire, and 
Megane believe I have also found it in Westmor- 
land and elsewhere, but entered it either under one or the other 
of theg ies which it so closely resembles. e 
Next, we ffve to fote the*worms which aw new to Britain, 
though not new to science. These aff fajl under the genfts 
Alflobophgfa, and several of them are so wel® marked that I 
have, ingsome recent aides on this subjectSrevived Eisen's 
subgeneric term DandroDzna, and plgc@d under it about galf-a- 
dozen is cede tree-weems which are more or less widely dis- 
ttibaged in this coufitry." e ONES 
The free-worms agg small, hardy, and active ; the lip is usually 
very delicate, and appgars to be used? eot,only as a sucker and 
boring agent, but also as s» tissue dissolver, pg@baBly by the use 
of a ipee saljva. fhe set amfusually in eighpalgost = 
distaferows, and the Jip cuts more og less degply into the first 


NO, 1200, VOL. %6] ** 
* e 








. NATURE’. 







s «3 p 
[OCTOBER 27, 


«892 ' 


ring. The type ef this group al cmd, wed Boechii, Eisen, , 
which pr pemn poi — of enois nfusion. aha ume 
species, following t iagnosis of Eisen, is rare in Eng- 
land, and I have found t hovhee butsin Airedale and Wharf- 
dale, Yorkshire. I believé all the other records which hav 
been given by other writers should be assigned to fe mach 
more common and widely distributed species known as 4//olobo- — * 
phora subrubicunda, Eisen. This worm belongs to the same 
group, but lives among vegetable débris, ae well as beneath the 
bark of decaying trees. Another species (4. , Eisen): 
is found only in dead timber. I have specimens from Cumber- 
land, Gloucestershire, Yorks, and Sussex. It is one of the prettiest 
and neatest worms indigenous to this country. Nearly related 
to this is another (A. celtica, Rosa), which, while it prefers trees, 
will thrive among decaying vegetable matter. T first found it 
at Langholm, N. B., some two years , but since then I have 
taken it plentifully in Carlisle, Mofecambe, and Tunbridge 
éVells, besides receivin® it from Sussex, Devonshire, Gloucester- — « 
sire, Northants, and elsewhere. It bears spermatophores 
during the spring months. 

When I was in the south of England in the early months of 
this year, I discovered a couple of specimens of a new British 
tree- worm (A. constricta, Rose). This species seems to me to 
belong to the south, just as D. Boeckii belongs to the north. 
I am making notes on the distribution of these species in order — * 
if possible to ascertain their limits. A very anomalouseworm 
(Lumbricus Eiseni, Levinsen) belongs to this group, though it 
has certain Lumbricus affinities. It is far from being a true 
Lumbricus, since it possesses neither tubercula pubertatisgnor 
spermathecz, Its girdle, too, is abnormal, for, whereas in the 
genuine Lumbricus the girdle invariably covers six segments, in 
this worm it extends over eight or nine. At t it does not 
fitin to any known genus, and should probably be made the 
type of a new genus. I have found it in Carlisle, Gloucester- 
shire, and Sussex. Rosa has obtained it in Italy, and Levinsen 
in Copenhagers; so that it appears to be very widely distributed. 
On the Continent one or two further species belonging to this. 
group are on record, On account* of their ‘habits, size, and 
affinities I place them in the subgenus Dendrobsena, which may * 
be presented in tabular form as follows :— 


*8 abular View of Subgenus Dendrobena, 
^ * 




















Segments occupied 
by the 
Pro- 
Dendrobina 7 Setæ esata: Colour. 
Tuber- First 
Girdle. cula, dorsal 
pore. 
i — RP 5 — | 
Boeckii, Eisen ..|29—33 |31: 32: 3f — (8 equi-Cuts } peri- Dark. brown 
distant stomium 
Subrubicunda, Eis. 26—31 }28:29:30, |4 wide|Cuts one Rose red, 
Ced » pairs | half | y 
Arborea, Eisen ..|27—31:| 29: 30 $ |4 wideCuts — one Red 
p 4 | © pairs | hal | iridescent 
Eiseni, Levinsen...| 24—32 o $ |4 closeCuts the Violaceous, 
rs | whole iridescent 
Constricta, Rosa...| 26—31: of $ |4 pairs Cuts one Rose red, 
E . A half |* fleshy 
Celtica, Rosa...) 30—364 33:34 — |4 wideCuts — one Violaceous, 
. | pairs | | ruddy 
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Another group of worms belonging to t genus Allolo- 
bophoga, with features wore or less similar to those of the 
typical earthworm,ehes recently been enlarged by the addition 
of two or fhree species. The first (A. frofuga, Kosa) seems to 
be generally distributed throughout England, as I have re- 
ceived it fron several localities Its ¢ynonymy, however, is at 
presen? sofhewhat uncertain. e The long worm (4. Jonga, Ude) 
is*he most ubiquitous of all our native species, and has for 
yea pfst heen confused with the common garthworm. The 
other species must ®r the present be entered"as A, complanata 
(Dugég. The Continental authorities differ in their judgment ° 
o esi d the identity and synonymy of this worm, and I have 
hithertoebeey unable to disemtanglesthe compligations. Certain 

it is that we have a species which corresponds in part with the 
worm descfibed Mnperfecily by Dugès, and I hope in a little 
time to be able to determine fts exact relationships. 
Col append a Jist'of all those species of British earthworms 
which I have personally collected, examined, and identified ; in 
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da instance referring to theeoriginal memoir, and collating the 
worm with the authog's description 


A List of Known British Ear Siworms 
f. — 
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Author | Date Memoir 
e e 
NI 
LUMBRICUS 
1 Terrestris Limnzus | 1758 | "Syst Nat,” ed x , tom 1, 
47 
2 Rubellug Hoffmeister | 1845 | “ FamiliederRegenwurmer ” 
3 Purpureus Eisen 1870 | OfversigiasK Vet -Akad 
4 Rubescens Friend 1891 | Linnean Society, 1892 
ALLOLOBOPHORA 
8r Lumbricoidea 
5 Longa Ude 1886 ertschrift f Wiss Zool 
6 Profuga Rosa 1884 | “1 Lumbricidi del Pie- 
monte ” 
7 Complanata Puges 1837 nn des Sc Nat, 2ndser , 
viui e 
$2 Mucida e. 
8 Chlorotica Savigny | 1826 Cur “Hist des Prog Sc 
at,” at 
g Trapezoidea Duges 1837 | Ann des Sc Nat , 2nd ser, 
vut 
10 Turgida Eisen 1873 | Ofversigt af K Vet -Akad 
ii Feeuda Savigny 1828 | Cuv, ‘Hist Pr Se Nat,” 
tom iv 
12 Mucosa Eisen 1873 | Ofversigtaf K Vet -Akad 
13 Cargbrica Friend 1892 | NATURE, current issue 
$5 Dendrobena 
14 Boecku Eisen 1873 | Ofversigt af K Vet -Akad 
15 P prebicninda Eisen 1873 as m n 
16 Arborea Eisen 1873 3» sj si 
17 Esem Levinsen | 1883 | "Syst Geogr Overs over 
de Nord An” 
18 Constricta Rosa 1884 | "I Lumbrictd: del Pie- 
monte ” 
19 Celuca Rosa 1886 | Bolletino det. Musei di Zoo 
ed Anat 
ALLURUS 
20 letraedrus Savigny x828 | Cuvier, ist des Prog," 
P tom iv ,p 17 
“ar Luteus . Eigen 1870 , Ofversigtaf K Vet Akad 








When Darwin wfote his work on “ Vegetable Mould,” heas- 
surhed the existence of eight or ten species of earthworm in 
Great Britain We now find a score of well-defined species, to 
which I have no doubt we shall We able to add a few others 
when the montane and out-of-the-way habitats have been ex- 
plored I shall be happy to receive consignments of hving 
worms from any part of the kingdom, packed ın tin boxes lightly 
filled with soft moss, and addressed The Grove, Idle, Bradford 
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THE PROBLEM OF MARINE BIOLOGY? 


N common with the other branches of biglogical science, the 
study of marine life has made wonderful advances in the 
past half century, and we now begin to get aeproper conception 
of the vastness and importance of this realm of nature 
The study of marin® life has bean compassed by serious diffi- 
culties, on shipboard it 1s 1mpossible to examine 1g the living 
condition the enormous quantity and endless variety of forms 
brought up at a single haul of the net or dredge , anf the old 
method of merely droppings the specimens igto vials of alcohol 
resulted in vials gf wrath to the naturalist who later studied fhe 
creatures in hopes of gaining from the distomed relics some 
knowledge of the normal appearance And ametomy New all 
this ıs changed, and by aid of certin chénfical reagents most 
animals can be killed and preserved in agmanner very satisfac- 
tory for study of their gross ang microscopical anatomy, "and 
hence the material collected can be examined at Ruggire gn per- 
manent laboratories with results* corresponding toethe better 
facihties There has, toop been a great lack of suitagle and 
accurate collectingeapparatus The early mgthod Was to sfbop 
up a quantity of sea water and then tediously examine it in small 
quantities under the microscope In 1845 Johannes Mulfer, the 
great pioneer of marine biology, cogceived the idea of condens- 
ing into a small volume of water the forms which wotild be found 
in a very great area * This resulted in the gnvengon of «he 
“ Muller Net," a small gauze net gvhich is drawn through the 


water, entangling 1n its meshes the very minete and delicate or- € eve 


H . e. 
* Reprinted from the Amerzcan NaturaMst for October, 8892 
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ganisms Fox a long time Muller and his students pursued the 
study of marine forms, and at length came the digcovery that the 
marine fauna and flora was directly comparable to the terrestrial 

Yet httle is known of the laws of the distribution of marine 
hfe The laws of the distribution of the tenestrial fauna and 
flora have been formulated for animals in the classical works 
of Wallace and for plants by Griesbach The famous Chal- 
lenger expedition (9873-1876), under the direction of Sh 
Wyville Thompson and Dr John Murray, has given us the 
largest conception of the wealth of marme life, and has laid the 
foundations for the study of the marine forms both at the surface 
and ın the depths of the ocean Dr Murray 1n his preliminary 
report called particular attention to the enormous wealth of or 
ganic life not only at the surface, but also many }indred fathoms 
below He says that when hving forms were scarce on the 
surface the tcw net usually disclosed very numerous forms be- 
low, even to a depth of,tcoo fathoms or more In the North 
Pacific Ocean, the discovery was made that zones of definite 
depth are characterized by animals and plants peculiar to them 
The tow nets sunk to 500, 1000, or 2000 fathoms brought up 
forms neve: found within 100 fathoms of the surface The ani- 
mals characteristic of these different depths are, for the most 
part, ofthe class of Radiolarians, those microscopic organisms 
whose silicous skeletons form much of the soft ooze which car- 
pets the bottom of the deep sea Prof Haeckel, by study of 
this material, was led, in his monumental work on the Radio- 
laria, which forms a part of the '* Report of the Challenger," to 
the recognition of three groups, (a) pelagic, swimming at the 
surface of the calm sea , (2) zonary, swimming in definite zones 
of depth (to a depth of more than 20,000 feet) , (c) profound (o1 
abyssal) animals swimming immediately over the bottom of the 
deepsea In general the different characteristic forms corre- 
spond to the different zohes (up to 27,000 feet) 

The existence of this intermediate pelagic fauna was called in 
question by Alexander Agassiz, on the ground of the lability 
of error ın using the ordinary open net instead of one which 
could be clcs@l at a definite depth and then drawn up, and 
more particfarly upon the ground of his own experiments made 
in 1878 on the A/a£e expedition He believes that the 
great bulk of the ocean contains no organic life at all, that the 
surface fauna of the sea 1s limited to a relatively thin. layer, and 
that there 1s no inte: mediate layer, so to speak, of animal hfe 
between the fauna of the bottom of the deep sea and of the 
surface 

Agassiz’s results are contradicted by those of Chierchia on 
the Italian corvette Vettor Pian: ith the closable net 
invented by Palumko he brought up an astonishing quantity 
and vanety of forms of hfe fiom different depths, even up to 
4oo8 metres. Prof Carl Chun, with an improved closable net, 
studied the marine fauna and flora of the Gulf of Naples He 
formulates his results as follows (1) That part of the Mediter- 
ranean investigated ghows a rich pelagic life even to a depth 
of 1400 metres, as well as at the surface (2) Pelagic animals, 
which during the winter and spring appea® at the surface, at 
the beginning of summer seek the depths (3) At greater 
depths pelagic animals occur, which hitherto have seldom or 
not at all been observed at the surfacag (4) number of 
pelagic anrmals during the summer remain at the surface agd 
never go into the glepths From his observations upon the 
vertical distributiom of marine life he was led to remark that the 
surface fauna was apparently only the advance guard ofthe vast 
army below * His conclusions were confirmed by observations 
made during a trip to the Canary Islands, and agree with those 
made by Prof Haeckel twenty years before 

Prof Hensen, of*Kiel, has for several yearS past been stus- 
mg the phenomena of pelagic life with a view of ascertaining 
its relations to the fishertes question He has proposed the 
term Planktog (from rAdvoua to wander) to des E this 
world*f marine lye Prof Haeckel agiees with #his and adds 
Péanktology, that bran@h of biology which deals with the study 
ofthe Planktone Prof Hensen hopes te gain vaMable infer. 
mation upon the pir esum of marne life by a carétul mathe- 
maticgl estimatiofi of thænpmber of individugls in a given bulk 
of wateg Presumably from this,and other data sonfe knowledge 
may be gamed ofthe quantity of yfe which uy definite argg of 
the sea 15 capabl€ of sifstafhing * è e 

Piof Ernst Haeckq], qf eJena, has lately published an admir- 
able résumé of owr knowledge of peyagic life, and has made a 
disunct edvafice by formplating some of the laws which 
go¥ern its distribytion He has probably done “more thé any 

eo . 


oe 


* 
i ` 


64 4 


+ 
ee 


. NA 


TURE’. 
e 


setae es Tr OF mei, E 


. 4 


e 
[Ocroger’27, 3892 ° 





one man to advance,our knowledge on this line Ever since |e (Jelly fish) and thg closely related*Siphonophores, of which he 


1854, when, as he tells us, he accompanied the great Johannes 
Muller to Heligolahd, and was there introduced by his magter 
to the marine wonderland, he has almost continuously pursued 
the study of the Plankton He believes that aquatic life in its 
broadest features shows conditions of distribution similar to 
those of terrestrial life, and that we may for the former as well 
as for the latter distinguish five great gefgraphical provinces, 
each represented by characteristic forms of animals and plants 
(1) the Arctic Ocean, (2) the Atlantic, (3) the Indian, (4) 
the Pacific , (5) the Antarctic 

All aquatic organic forms fall into two great divisions (1) 
Those which hye free in the water, either swimming actively or 
passively floating at the mercy of currents and winds These 
compose the Plankton The Plankton thus includes the widest 
range of organic size and form, from the minutest microscopic 
organisms to the gigantic cetaceans e(2) Those forms which 
live upon the sea bottom, either fixed or creeping about To 
these the term Benthos (rá 8év&os, the bottom of the ocean) 1s 
applied The variety of forms living near the shore is known 
to vary with the depth, while the foims characteristic of the 
comparatively shallow waters of the coasts aie widely different 
from those which inhabit the bottom of the deep sea 

‘The number and the kind of forms composing the Plankton 
are found to differ with the quality of the water, z e fresh or 
salt In the ocean there isa marked difference which ıs con- 
ditioned by the distance from the shores, either of continents or 
islands There are many speciesgof animals, particularly 
certain coelenterates, echinoderms, and worms, whicn pass only 
part of their life as free-swimming animals , for the remainder, 
they are bottom dwellers Such species are not usually found 
far from the coast, and hence the true oceanic Plankton ts made 
up of forms which pass their enure life as free swimming 
organisms By the presence or absence of these bo.tom dwell- 
ing species the Planktologtst can determine approximately the 
region where the forms were captured 

A mere Itt of the genera, not to mention ahe species, of 
plants and antmals up to the present found to take part in the 
constitution of the Piaakton would be very formidable The 
range ın size 1s enormous, fiom the exceedingly minute uni- 
cellular algae yoy of an inch in diameter to the huge bulk of 
many fishes and cetaceans The microscopie forms constitute 
the fundamental food supply in the cycle of marine life They 
aie capable of exceedingly rapid multiplication, and furnish 
nourishment for the myriads of large animals, which in time are 
preyed upon by the still higher forms The inconceivable 
numbe: of individuals of the smaller species ts demonstrated by 
Piof Hensen's determination. of the number of individuals in 
about two cubic yards of Baluc Sea water This was found to 
contain 5,700,000 distinct oiganisms , of these only about 
150,000 were visible to the unaided eye But very often 
microscopic forms become so numerous as $0 form a slime upon 
the surface of the water for a considerable area Ships fre- 
quently sail for mfles through water coloured by these micro- 
scopic organisms, eg, the so-called *'black water” of the 
Arctic and Antarctic Seas, is a slime of diatoms, which. serve 





i 


as food for ethe füeals of minute ciustacea and mollusca ' 


(Pteropods, sea butterflies, and Cephalopods, squid, cuttlefish) 
upon which the walrus and whales feed — Im the warm regione 
the incogceivably enormous quantity of diafoms are replaced 
by another kind of alga, the O cillatoiie, which often for an 
area many miles 1n extent colour the sea a dark ref or yellowish 
biown The Red Sea re€etved its name from the abundance of 
one of these algas Zr zchodesminm erythienm, which, according 
to@#hrenberg, coloured the water along the*shore a blood-red 
In the gvarm region also are found the huge floating banks of 
Sargassum, or gulfweed, forming the so-called Sargasso Seas of 
the Atag and Pacific Oceans These areas are found tp have 
a manne falha and flora peculiar to themselves, but approxi- 
matıng in character to that of the coast Waters . 
he simplest fosme of animal life of the Plaftkton belong to 
the groups of Infusorig and Rhizopods, to [fe latte: belong 
those minute animals, the Forammifey@and Radiolarians, gvhich 
gcc in such engimots cuantsties that their calcareeus and 
Siltasous shells form the “‘deep seagooge” which carpets the 
bottom®of the deep gea ‘Tt is the shells of these animals, too, 
which have built the, vast chalk b@de 1g various parts of the 
world Ameng the multecellular animals ymo take a pro- 


mineg, part in, thisemarine work? are many specæs gf med{sze! 
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beautiful Portuguese man-o'-war is the m@t familia represen- 
tative The classeof worms is represented by many free- 
swimming species, but in the number of individuals it, 15 far 
surpassed by the molluscsp chigfly represented by the squidg, 
the pearly and paper nautilus, and the huge cuttlefish, and by 
the minute and deficately beautiful sea butterflies (Pteropods), 
which occur in vast schools in the polar seas Often, too, in 
very considerabie number are found the free-swimming larvze of 
Echinoderms, as also many worm larvee, which, lıke the former, 
pass their adult life upon the bottom Every haul of the gauze 
net 1s certain to contain some representatives of the great class 
of Crustacea, often great numbers of species, as well as of 
individuals In distribution these seem to be subject to pretty 
definite laws, and a careful study of the phenomena would be 
of great interest There are found also certain Tunicates, a 
group interesting because many investigators believe that here 
we find the transitio from the invertebrate ancestor to the 
&her plane of life of which man 1s at present the highest 
representative 

The vertebrates of the Plankton embrace the great group of 
fishes, and 1n addition the marine birds, the seals and walrus, 
and finally the cetaceans In this connection, too, the enor- 
mous number of fish eggs floating at the surface of the ocean, 
as well as the transpatent, newly-hatched fry must be mentioned 
Prof Hensen hopes to get an idea of the approximate namber 
of fish ofa given species in a certain area, computing the number 
of eggs and fry of that species within that area 

The phenomenon of marine phosphorescence 1s verg widely 
known with admiration and wonder Its cause 1s chiefly or 
solely bound up with organic life The majority of pelagic 
animals display the phosphorescent light in different degrees 
In some the entire living antmal is brightly luminous , in other 
the light ıs limited to special organs But much of the 
phosphorescence of the ocean appears to be caused by the frag- 
ments of deadoiganisms, and 1s connected with the presence of 
bacteria * 

Since many chlorophyll-bearing owganisms Me found at depths" 
unpenetrated by sunlight, it has been suggested that the lights 
necessary for their growth 1s furnished by @he phosphorescent 
organisms s 

The composition of the Plankton is exceedingly irregular, 
both in qualitatife and in qugntitative relations , its distribution 
in the ocean is also very irregular, both in time and in place 
The vartations occur near the shore as well as far out at sea 
Very often the greater part of the mass of Plankton 1s made up 
of organisms belonging to a singlegroup Sometimes unicellular 
algze make up nearly the whole bulk, at another medusæ, sipho- 
nophores or ctenophores , indeed, almost any group ef marine 
organisms may occur In such quantities as to compose more than 
one-half of the total bulk of tke Plankton, at that time and place 
The fundamental causes of variftion in the quantity and quality 
of the Plankton appears to be conditioned by time, climate, 
and cuerents . 

Temporal Differences —For a satisfactory determination of 
these more compléte observations are needed — Reliable data 
can be furnished by the observations atgthe numerous marme 
laboratories and zoological stetions now springing up in different 
parts of the world The causes which underlie thes@yearly, 
monthly, daily, and hourly variations are manifold, in. part 
meteorological, m part biological They are comparable to the 
corresponding oscillations of the terrestrial fauna and flora, and 
depend on the one side upon climatic and meteorological condi- 
tions, and on tHf other upon the varying mode of life, particu- 
lay upon conditfgng o igproduction and development Just 
as the anntial development of most land plants 1s bound up with 
a definite time of yeary as thg time of budding and leaüng, of 
blooming angl fruiting, have ts the ‘‘etruggle for existence be- 
come Sdajfted to the meteorological conditions, the time of year, 
ami othe: Conditions of existence, so too the annual development 
of rgost® masne animals 1s conditioned by definite habits, which 
have become fixedéby heredity The yearlf variations may be 
compaged to the good and bad frut years This yearly varia 
tion has been noted by many observers 1n case of many marine 
animals Qur attention 1s eften galled to an example of it in 
the unusuag abundance or scarcity of thes cui of certain food 
fislfes e. e 

Many marine animals, pérticularly certain medusa, siphono- 
ghtres, ctenophores, molluscs, and tunicates, are found at the 
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EN only pertodically, ın ofis or a few mogths of the year 
This 15 probably depefdent upon conditions of reproduction and 
development, as well as upon the temperattire of the season 
The Sly variations are «onditioned by the weather, and par- 
tifularly by the wind and raine Aeshower will very quickly 
reduge th@specific gwavity of the surface water and thus drive 
the surface-dwelling antmals below Many Animals rise to the 
surface only at a definite time of day, some in the morning, 
others at noon, and y@ others only towards evening 
Chmatie Difference —Prof Haeckel thinks that the quantity 
of the Plaifkton 1. very little dependent upon the climatic 
difference of the zones, but that the quality is greatly so, and 
indeed in this way, that the number of component species 
diminishes from the equator to the poles These conditions, 
he believes, are directly referable to the influence of the sun, 
“the omnipotent creator," whose more direct rays bring about 
an acceleration 1n the proc&sses which make up the cycle of life 
As this ıs true of the terrestrial fauna and®fora so it 1s true of 
the marine G 
Currenttic Differences.—Conspicuous differences are also 
brought about by the numberless currents, great and small, by 
the little-known deep sea»oceanic currents as well as by the 
better known great surface currents, the Gulf Stream, the Falk- 
land Stream, the Guinea Stream and others These currents 
play a great 7/e 1n the distribution of many forms of life More 
local mfuences are exerted by the small currents whose causes 
are found in the climatic and geographical conditions of the ad- 
jacent coast The relations of Plankton life to currents 1s little 
known, amd needs investigation, bat first a better knowledge of 
the currents themselves 1s necessary 
Almost every one who has seen the surface of the ocean in a 
calm has noticed the glassy areas of irregular shape These are 
found on the high seas as well as in sheltered bays and harbours, 
' and are of very special interest to the student of marine life 
So far as made out they are extremely irregular in time and 
place of appearance, and the conditions governieg them have 
not been carefully studied They are in a measure influ- 
enced by winds and currents? by the ebb and flow of the tide 
Here, into a limited space, are crowded great numbers of organic 
forms , this space is @eadily dfstinguished from the surrounding 
water in which there is compaiatively little life Thesg pheno- 
mena have been noticed by seafaring men and haye many differ- 
ent names 1n different countries e 
* A word m conclusion as to the bearing and importance of the 
Plankton in human economy in the near future When Malthus 
promulgated his famous doctrine he failed to consider the final 
element which enters into the problem of human population, 
the human mind The ingenuity of the human mind has 
brought abeut a decreased efficiency 1n the natural checks to un- 
due increase, and thus an artificial increase in the food supply 
1s rendered necessary for the croydifg population This food 
supply is now mainly derived from the cultivation of the land 
A still further increase of population will necessitate a levy upon 
marme life As soon as man to any great flegree becotnes a 
factor in the Plankton conditions by drawing from it large quan- 
tities of food, particularly in. the form of mature animals, the 
equilibrium of oceanic life will be disturbed, and must be adjusted 
by artificial means But further, @ study of the phenomena 
of marine life shows that the water as well as the lan@, through 
cultivation, 1s capable of producing a greatly increased food supply 
forman The necessity of cultivating the marine resources 1s 
even now apparent, and many governments hafe already begun 
to cope with the qu@stion by the establishment og come 
of fisheries Of these commissions that of the United Sgates 
stands ın the front rank by virtue of its positveresults But 10 
the near future ın lividual attention must be turned tof supple- 
menting the terrestrial resources, the evheat fields, the cattle ard 
“sheep ranches, by an increafing ut#ization and iiim e n of 
the possihilities of marine farming , by fish propagation, by plan- 
tations of oysters, clams, quapaugs and scallops, by raising herd? 
of lobsters and crabs, Improved breed of fish, of lobstefs well 
result The possibillties are well-nigh limitless $ and by culti- 
* vation of the sea and sea bottom, as well as of the land marewill 
postpone indefinitely the fulfilment of the Malthusian prophecy 
But conditioning@ll advancean the*possibilities of marie cul- 
tivation is the knowledge of the Plankton, of its dis@ibutrog, 
and of the fundamental basis of marine life fhe mfroscopic 
marine organisms in the ocean M " " 
GEORGE W FIELD 


NO. 1200, VOL 46]. e oe 
e . s è * . 
e . 
» e 


OPTICAL PROJECTION} 


THE intention of this lecture 1s to give & general survey of the 

subject of Optical Projection, which now takes its position in 
Science, and to present examples of what may be done by this 
method It would be difficult to determine wh ch subject claims 
a first place Some sqentists say the microscope should have the 
preference, while other. take a different view For my own 
| part, I think the microscope and polariscope stand foremost, on 
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account of the facility with which these branches of science may 

be pursued for the benefit of a large number, without multiply- 
! ing eapensive apparatus, also because of the convenience in 
| Saving the eyes from undue strain Indeed, to nany persons, 
' looking at objects in the table microscope ıs little short of a 
' painful operation, and consequently the study of small objects 

becomes to them impossible The projection method immedi- 
, ately brings the required felief 


« For general instruction, projection methods are invaluable, 


such as, for instance, showing diagrams, photographs, and other 
| slides, upon the screen, as well as for spectrum analysis In 
i fact, the subjects which can be illustrated by means of optical 

projection are innumerable , but time will allow me to present 
only a few examples, and I trust that, when I approach the end 
of my lecture, my view of the 1mportance of this subject will be 
held 1n equal estimation by you 

Probably the only people in the world that benefit by the 
experience of their predecessors are those who pursue the study 
ofscience They are free &om the accusation of robbing the 
brains of other men, when they take up metnods or apparatus 
already known and improve upon them or employ them for their 
own work In such cases, however, it is always understood 
that honour should be given where honour 1s due, and accord- 
ingly I have no wish to represent to you any prece of apparatus 
as of my own devising, when 1n reality ıt belongs to another 

Few men have had a larger expeiience, and attained greate: 
success in optical projection, than has Mr Lewis Wright, who 
has embodiedg# his most recent forms of apparatus all that was 
good in designs existing until his tıme I have, therefore, 
started from his models, making such modifications as I thought 
to be desirable Mr Wright does not appear—if I may say so 
—to have had much experience with tne electric arc light as a 
radiant, and I found, at a very early stage, that great difficulties 
had to be encountered when this light was used, chiefly because 
the radiant approaches more nearly to what theory requires 
That which was easy with the lime-hght became almost 1m- 
possible with the arc lamp, and these difficulties had to be 
conquei ed 

Many scientific men are dissatisfied with the projection micro- 
scope, on the ground that very high magnification does not give 
that resolution and that sharpness which 1s found in the usual 
methods of observation This want I fully admit At the same 
time ıt 1s scarcely righteto condemn a particular method because 
you try to apply it to an unsmtable purposg Hundreds of 
thousands of subjects may be shown with the projection micro- 
scope with far greater profit to the student than was possible in 
the old way The very fact that the prope fan place his 
pointer upon any part of the picture on the€creen ® invaluable 
to the students I shall, therefore, attempt to show, you only 
a ries of microscoy€cal subjects suitable for projection, and 
shall not employ very high magnification ° 

In regard to $ome substances very high powers may be used 
with advantage, but much time would be lost m getting Wem 
into the field and focussing them upon the screen These, con- 
sequently, I omit, so jhat a large number of sgbjects may be 
ilustrated . - 

It ıs fair to state that most of the apparatus used to-nigle has 
been constructed by Messrs Newton, of Fleet-street, and the 
luminoug pointer*by Messrs Steward, of the Strand, «s led arc 
lamp 1s a Brockie'seprojgctor Messrs Baker, Watson, ard 
othérs have also come*to my assistance . . 

I will first show, on the screen, a picture of the lanten carrye 
ing its various apparatus, and then 2 few systems of éenses, 
which ney be employed for the projection micr$scopg, as wellas 
a diagran®of the microscope itself ave 

Sub-stage condegsers andwbyectivés gre, as a rule, mage o 
suit the table microscope When projecting! by means of an 
objective alone,gn gonsequéntce of the screer distance bemg very 


*. 
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great—or, in other evords, the microscope tube beimg exceed- L There were than shown by projéction a number of slides a. 


ingly long as compaed with the table instrument—the objective 
has to be approached very close to the slide, in fact, with ehe 
higher powers, closer than the cover-glass will allow This close 
working distance renders necessary special sub-stage condensers, 


and in many cases a special one is required for every screen | 


distance with each objective This requigte would seem to be 
a complete stumbling block to microscope projection work 
With the lime-hght the difficulty does not enter in the same 
degiee as with the arc. light, and as we are now dealing with 
the latter, further reference need not be made to the oxy- 
hydrogen light There are two ways of surmounting 
the difficulty sw one by the use of plano-concave lenses, 
introduced in such a way as to be equivalent to greatly 
lengthening the focus of the objective on the screen side, 
while ıt enables, as a consequence, the objective to be slightly 
further removed from the shde, ze, fiving what 1s termed a 
greater working distance The objection to this method 1s that, 
even when these plano-concave lenses are corrected, the result, 
though greatly improved, 1s not perfect The second way, 
which ıs a perfect one, 1s that of introducing an eye-piece In 
both these methods, that the best results may be obtained, the 
objective 15 made to occupy a position not very different from 
that which it would do 1f employed on the table microscope 
Inthe eye-piece method almost the exact conditions can be 
complied with for which the objective was made I propose, 
therefore, to show the subjects by the eye-piece method The 
only objectives which will be used afe (1) Zeiss's 35 millimetre 
projection objective, with a sub-stage condenser, 4 inches focal 
length placed a considerable distance from the slide , (2) New- 
ton's I-inch projection objective, the sub-stage condenser as 1n 
the first case, and (3) Zeiss's }-inch achromatic objective, the 
sub stage condenser being Prof Abbe’s three-lens condenser 
with the"Íront lens removed In all three cases the eye pieces 
used are Zeiss Huyghens No 2 and No 3 
In each instance I will mention the. magnification in diameters, 
as well as the number of times when reckoned Dyarea, for the 
appreciation of those who estimate by area , and I will also give 
the size to which a penny postage stamp would be increased, 
supposing 1t to be made of india rubber, and stretchable to any 
extent in all directions In presenting these figures I do not 
pretend that they are absolutely correct, but as they have been 
ascertained under conditions similar to those now existing the 
errors will not be very great 
In consequence of the field not being quite flat, and the sec- 
tions having a certain thickness, although extremely thin in 
most cases, the whole of the object cannot be ın focue upon the 
Screen at the same time By shifting the focussing screw slightly 
all parts may be brought into focks successively So-called 
greater depth of focus 1s obtained by using an increased working 
distance , and for projection woik over correction for flatness 
can alone givea sharp picture all over with very considerable 
depth of focus , the difficulty of over-correction being that, un- 
less extreme care 1s taken, certain forms of distortion may be 
introduced By stopping down the objective greater flatness of 
field may be secured, bué at the expense of light There 1s thus 
a choice of dffficulties, and the least one should be taken 
Turning aow to the polariscope Polarized light teaches us 
a great deal concerning the structure of Migtter, it 1s also®a 
means df confirming the undulatory theory of light This sub- 
ject ıs «o large that no attempt can be made tg give even a 
geifeMal idea of the field at covers, and the experiments, which 
will be shown ın the polariscope, may be taken simply as a few 
rgstrations of tse subject and nothing more , but they will, at 
any rate, be suggestive of the large field to which this method 
of anMysis can be applied A vast amount of mathematical 
proof gan be illustrated graphically by various experiments with 
polaftzd™ypt I well show on the screen a*diagran, of the 
pdlariscope (Shown ) e e . 
«With reference to showing the spectrum *The method of pro- 
jécting a sfectrunt, I think, 1s new, as I havę not seen it de- 
scribed Anywhere It fwe? practically duecespectrum with an 
ordinary prism, wfthogt turning thefantern round to arf angle 
ewith the screen , end bere 1s a f.asram of the method 9 
he details of the apperatfis, as well «s th&e of the methods 
of working, I have@nodified in almost every instance, for five 
reasons —(I) That whore certam reSult® may bg ensured , (2) 
that rapidity may be obt2ined , (2) that onlp one operator may 
be peded , (4 that as faras possible, all parts of the apparatu? 
may he ingerchangeaBle , and (5) tht loose Screws ana pieces 
may be digpensed with . "e 
e e NO. 1290, VOL. 46] 
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trating various microscopic optical systef&s, and a eumber of 
microscopic slides, followed by a series of general polariscopic 
projections, some of them to illustrate the strains exisng in 
any forms of matter, also*a spectrum by a carbon disulphidt 
prism, in conjunction witn a reflecting prism and w:th®a migror, 
which, apart from any other result, demonstrates that the loss of 
light with a reflecting prism 1s less than with an ordinary glass 
mirror Shdes and other projections wage also thrown upon 
the screen 
The details are as follows — * 
The Microscope —Screen distance, 21 feet First 35 mill- 
metres Zeiss projection objective, 4-inch sub-stage condenser, 
Zeiss Huyghens eye-piece 2 , 500 diameters = 250,000 times = 
penny stamp stretched to cover about 147 square yards Subjects 
shown proboscis of blowfly, permanent molar displacing milk- 
tooth (kitten) , human scalp, vertical human scalp, surface , 
efgssil ammonitesand Welemnite Second, 1 inch Newton’s pro- 
jection objective, 4-inch sub-stage condenser, Zeiss Huyghen's 
eye-piece 2 , 1,000 diameters = 1,000,000 times = stamp stretched 
to about 588 square yards Objects shown proboscis of blow- 
fly , footof a caterpillar , section of human skin, showing the 
sweat ducts , phylloxera vastatrix of the vine Third, r-inch 
Newton's projection objective, 4-inch sub-stage condenser, 
Zeiss  Huyghens eye-piece 3, 1,300 diameters = 1,690,000 
times =stamp stretched to about one fifth of an acre «Slides 
shown proboscis of blow-fly , wings of bee (showing hooklets 
and ridge), sting of bee (showing the two stings, sheath, and 
poison-sack) , sting of wasp (showing same as last slide, eye of 
beetle (showing the facets) Fourth, }-nch Zetss’s achromatic 
objective , Abbé's 3-lens sub stage condenser, with top lens re- 
moved, Zeiss Huyghens eye-piece 3, 4,500 diameters = 
20,250,000 times=stamp extended to nearly 2k acres — Slides 
shown proboscis of blow fly, hair of remdeer (showing cell 
structure) , hair of Indian bat (showing the peculiar funnel-like 
structure), steng of bee (showing the barbs) , foot of spider , 
stage of the micrometer (the closest lines ruled to thousandth of, 
an inch, which measure 44 inches Apart undér this magnifica- 
tion) , a wave length ¿yyy ch, therefore, on screen measures 
about j-inch M . 
The Pelariscope —Shown with parallel hght plain glæs, 
glass under presgure , chilled glass (round, oval, and waved peri- 
pheries) , Prmce Rupert’s elrop (broken ın the field) , horn, 


m 


selemtes (over-lapped) , butterfly (selenite), bunch of grapes ` 


(selenite) , bi-quartz, with i-wave plate (the j-wave plate in 
this experiment produces the same effect upon the bi-quartz as 
if a column, 20 centimetres long, of a 74 per cent solution of 
cane sugar were placed between the polarizing nicol and the bi- 
quartz The analyser has to be rotated about 10°), s piece of 
sapphire to show asterism Shown with convergent light, 
hematrope (cut ın a plane, n&t at mght angles to the axis) , ruby , 
topaz, grape sugar (diabetic), cane sugar , quartz , superposed 
right and left-handed quartz (spirals), calcite and phenakite 
superposed (-howirfz transition from negative to positive crystal, 
passing through the apopholite stage) 

The Solidiscope —New form of apparatus for showing solids, 
and consisting of two reflecting prisms snd suitable projecting 
lenses With this instrumefft were shown ——Barton's button, 
the works Bf a watch, acon s 

Spectieem Analysis —Spectrum thrown by means of a disul- 
phide prism combined with a reflecjing prism , the result being 
that a good specifum 1s thrown upon the screen direct without 
tufning the lgntern There were shown 8—The spectrum, 
absorption bandyof chlgrophyll, &c , effects produced by pass- 
ing the light throag® colored gela‘ine films 

Projection. of Slides —Decomposition of water , expansion of 
a Wire by means of hat , cembinationof colours to form white 
hight , vapoes diagrams, coldtred pMotographs of a workshop, 

c As gn extra expenmemt there was shown, in the polaris- 
cope, xs a convergent light, Mitscperlisch's experiment (illus- 
trating'the *changss which take place in a,selenite under the 
influence of hedt) 


. 

There are but few who would disagree with me in the opinion 
that thè microscopic world? as regards its degign and its mole- 
cuju stru@ture, 1s quite as wonderful as she great works around 
us seen wifh theinaided eye A magnifying glass of low power 
opens up a world gar larger “han that which we are accustomed 
@osee At the present time, even with the most perfect appa- 
ratus th& exist, only 2 small portion of the universe 15 known to 
us . 
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beentific study should be pursued by all in a greater or less | ence between treated and untreated filaments appears to exist as» 
regards the coating produced fiom them & has been pointed 
out, however, that in the case of lamps exhausted without the 
aid @f mercury the age-coating 1s scarcelf perceptible —Mica- 
peridotite from Kentucky, by J S Diller —Glaciation in the 
Finger Lake region of New York, by D F Lincoln —Certain 
points in the interaction. of potassium permanganate and sul- 
phuricacid, by F A &ooch and E W Danner When these 
two bodies are brought into solution together there is developed 
a tendency towards reduction on the part of the permanganate, 
which 1s the greater as the strength of the acid 1s increased, as 
the temperature 1s raised, and as the duration of the action 1s 
extended At first, the oxygen lost to the permanganate 1s 
liberated, whereas 1n the later stages manganesetts precipitated 
1n the form of a higher oxide or retained in solution in the form 
of a higher sulphate —Crystallography of the casium-mercuric 
halides, by S L Penfield, —Silver hemisulphate, by M C Lea 
—Restorations of Claosaurus and Ceratosaurus, by O C Marsh 
— Restoration of AZastodon Americanus (Cuvier), by the same 

THE number of the /Vuovo Gror nale Botanico Ltalteno for Octo- 
ber 15 entirely occupied by the continuation of Sig Nicotia's 
Statistics of the Flora of Sicily 


American Journal of Mathematics, vol xiv , No 3 (Balti- 
more, the John Hopkins Press, 1892) — The title of Prof 
Cayley's communication, ** Corrected Seminomiant tables for 
the Weights 11 and 12" (pp 195-200) explains itself It con- 
tainsa better form of tables, which were given in a previous 
volume (vii, pp 59-73). Weierstrass, in his memoir '* Zur 
Funktionenlehre," called attention to certain functions, which 
offer special singularities ‘Au heu de présenter un nombre 
fini ou infin de points singuliers essentiels zso/és el,es offrent des 
lignes singuliéres essentielles ou méme des espaces lacunazres à 
Intérieur desquels elles cessent. d'exister "—BHBy request of Mr 
Hermit, M H Poincaré discusses the subject in ar article ‘* Sur 
les fonctions à espaces lacunanes " (pp 201-221) —J C Field, 
writes on “Transformation of a System of Independent 
Variables" (pp? 230-236) —Mansfield Merriman discusses '* The 
deduction of final formulas for the Algebraic Sclution of the 
Quartic Equation" (pp 237-245), and I, S  Hulburt in 
remarks on ** A class of new theorems on the number and arrange- 
ment of the real branches of plane Algebraic Curves” (pp 246- 
250), follows up recent work, in the same direction, by Messrs 
Harnack and Hilbert "—** The Symbolic notation of Aronhold 
and Clebsch” (pp 251-261) has for its object the exposition of 
this notation, ‘‘so well adapted to the expression of functional 
invariants,” m an English form The same writer, W F 
Osgood, also contributes a note on ‘‘the System of two simul- 
tanepus Ternary Quadratic forms” (pp 262-273) This, lıke- 
wise, 15 a simplification for,the benefit of English readers It 
contains an account of Gordon's method, anc employs the 
notation of the preceding article —H S White communicates 
notes **on generatingssystems of Ternary and Quaternary Linear 
transformations” (pp, 274-282), and ‘‘a Symbolic demonstra- 
tion of Hilbert's method for deriving Invanaffts and Covariants 
of given Ternary forms” (pp 283-290) This latter paper also 
uses the symbolic notation of Aronhold and Clebsch in a sim- 
plified statement of recent results devefopasfin Exbert’s notable 
paper ** Ueber die Theorie der Algebraischen Formen " (Math - 
Aca, vol 36, pp e524-6) The only paper, in*the present 
number, which w& read before the New Yorle Mathematical 
Society 1s one by the President, Emory McClictock, " On the 
Computation*of Covariants by Transvection" (pp 222-209) 
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pressive discourse ever preached, During the investigation of 
what 1s generally termed the invisible world men should at 
tine p&use to reflect, and ask themselyes such questions as these 
What 15 the meaning of, and to what end ts, creation? Is it al 
mer® chance? Were such wonderful desigas and properties 
created at the beginning? Was there in. matter at the begin- 
ning an inherent, or implanted, power of development? Simple 
as these questions maf seem, man in the flesh will never be able 
to find the true answers The extraordinary design and struc- 
ture which have existed in the unseen world for millions of 
years, or possibly ın all past time, and even at the present day 
known to so few, demonstrate at least that the great Power has 
bestowed the same care upon what appear to us the most insig- 
nificant portions of creation, as upon what we think are the 
greatest works in the uryverse These silent sermons must 
surely influence the mind, and set it tginking of the super- 
natural and of our duties during life e 

It may now with truth be said that science gives us means, 
such as never before existed, of appreciating the greatness of 
the Supreme Spirit, by enabling us to read fresh chapters in the 
book of nature 





UNIVERSITY AND EDUCATIONAL 
S INTELLIGENCE 


CAMBRIDGE —Prof Darwin has been appointed to represent 
the J/nwersity at the approaching tercentenary of Gahleo's 
appointment to a chair in the University of Padua The cele- 
bration will take place in Padua at the beginning of December 

Prof Green, of Oxford, is appointed an Elector to the 
Harkness University Scholarship 1n Geology in the place of the 
late Mr T Roberts, assistant to the Woodwardian Professor 

The discussion in the Scnate of the proposal to found a 
mechanical sciences tripos for engineering studqnts was unex- 
pectedly favourable, ın marked contrast to the reception accorded 
to former schemes* Prof Pwing is to be congratulated on the 
skill with which the new plan has been framed, and the success 
with which he has fhet and *onciliated the original opposition 
of the more mathematical members of the Senate Te grants 
for the approval of the plan have been sanctioned by the Council, 
and ıt 1s not likely that they will nogv be opposed ` Some fifteen 
students are already at work in the engineering laboratary in 
preparation for the new tripos, which bids fair to take a good 
place among the honours schools, and cannot fail to stimulate 
the growth of the engineering department under its present 
energetic head 


DusLIN —At the meeting of Council of the Royal College of 
Science, Dublin, held on the 5th inst , aletter was read from 
H M Commissioners for the Exhibition of 1851, announcing that 
they. had been pleased to place at the disposal of the College a 
science scholarship of the annual value of £150 for the year 
1893 These scholarships are specially inStituted for fhe en- 
couragement of scientific research and are tenable for two years, 
and one of them has already been nominated to by the Council 
of the College for theSyear 1891-92 








. 
SCIENTIFIC SERIALS ° 


* 

American Journal of Scunce, October —On% colour system, by 
O N Rood —Af ottrelite-bearing phase ofa metamorphic cèn- 
glomerate in the Green Mountains, by Ç L Witttle —The age- 
coating in incandescent lamps, by ol. Nichols The 
diminution of efficiency 1n incandescent lamps ıs duf to three 
causes, viz, loss of vacuum, increase of re-istance due tasthe 
the disintegration of the fdamentgand finally the deposition. of 
disintegrated carbon upon the inner surface of the famf-bulb 
This deposition gives rise jo what ıs called the age-Cbating *It 
appears that the rate of deposit of the coating ın encaffdesgent 
lamp-bulbs 1s greatest 1n the early part of th® lefe of the lamp 
For example, in the case of a lamp which lasted 800 hourg, more 
than half the coating was deposited during the first 200 hours 
The loss of brighgness due toethe aBsorbing power,of the age- 
coating js a variable part of the total loss, beinggreategt in 
lamps of high initial efficiency The coating ddts not&ppreciably 
modify the character of the light transmitted, as shown by a 
series of photo-spectroscopic measurements The distribution 





SOCIETIES AND ACADEMIES 
PARIS * e 


Academy of Sciences, October 17 —M  Duchartre 1n the 
chair w-On Mr Barnard’s discqyery of, the fifth amt e of 
Jypiter, by M Fe Tigierand —On the application of certam 
methods of succesmve approximation to ord nary, differengal 
equations, by M Emile Picard —On a réaction alleged to be 
peculiar to spermane, by M Duclaax ge-Observationseof three 
new stall planets discovered at the Nice observatqry by means 
of phot®graphy, by M Charlos , repåft by M Perrotin (seg 
Astronomical C@umn}—#)n the ®oexistence of dielectrig wer 
and electrolytic conductivity, by M E Boety <A vindication 
of prionty —Qn the pol#if%ation of lighteof various colours by 
the atmosphere, bg M N Piltschikdff There is a*well-marked 


i * digerencesdefiveen the intensity of polarization qf blue hggt and 
the coating within the bulb 1s nearly uniférm ge marked differ- | that of red in th@atmosphere The intemáities are measured by 
e ' et e 
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e 
means of a Cornu photo polarimeter he eye-end of this instru- 
ment 1s covered witlt a cobalt glass, the quantity of polarized 
light from the choseg point in the sky 15 measured, the blue glass 
replaced by a ruby glas, and the determination repeated for ehe 
latter Generally, the intensity of polarization for blue light is 
sensibly greater than that of the red This 1s not favourable to 
Lallemand’s theory of the blue colour of the sky as a phenomenon 
of fluorescence The difference of polarizgtion 1s, however, not 
constant, but depends upon the direction ofthe wind A series 
of observations made at Kharkoff between April and September, 
1892, show a maximum difference with a south-easterly wind, 
diminishing symmetrically on both sides, and even becoming 
negative at W N W The amount of polarization of the 
blue shows thetopposite distribution, so that when the polariza- 
tron of the atmosphere rises or falls, the effect is greater in the 
less refrangible radiations than in the others There 1s also a 
notable relation between polarization apd atmospheric moisture 
The S E brings thegreatestamount of precipitation, the northerly 
winds the least It 1s also probable that dust and diy fogs 
exert a considerable influence, as shown by the circumstance 
that the greatest differences have been obtained in high winds, 
when the whole town was covered with dust —On a new way of 
preparing acetylene, by M L Maquenne (see Notes) —On the 
analysis of mixtures of ammonia and methylamines, by M H 
Quantin —On the nervous tissues of some invertebrates, oy M 
A B Griffiths —Examination of some rocks collected by Prince 
Henry of Orléans on the lower Black River in Tonkin, by M 
Stanislas Meunier —Note on the miocene formations of western 
Algeria, by M Jules Welsch The *miocene formations occur 
1n normal succession near Hamman Riva, where they rest on the 
Cretaceous It appears certain that the last upheaval of the 
Atlas did not take place at the end of the Helvetian epoch 
(middle miocene), as hitherto believed It was post Tortonian, 
and took place at the end of the upper miocene For the forma- 
tions of Gontas, Ben Chicao, Mascara, &c , are Tortoman , they 
are within the block of the Atlas Mountains, and have been 
lifted to heights of 800, 1000, and even 1700 metres This 
result tends to confirm the general idea worked om within the 
last few years that the zones of folding are nearer the equator in 
proportion as they are more recent 
AMSIERDAM 

Royal Academy of Sciences, September 24, Prof Van 
de Sande Bakhuysen in the chair —Mr H A Lorentz dealt 
with the reflection of light by moving bodies In a former 
paper (^ Arch néerlandaises," t xxv p 363) the author con- 
sidered the propagation of light through a punderable dielectric 
which has a movement of translation, but leaves at rest the 
melosed ether The equations then arrived at may be wrgten 
in the form — . 
dv D=o div H=0, 


cul E = — H, curl [H+ l ved (Eg) |e. 
z 


4&V?D = WE + vect (H2), 


the vectors H, D, E, and J representing the magnetic force, the 
dielectric i epi éhe electric force, and the velocity of 
the ponderale mat The signs **div" and “curl” have 
tle same peanıng as in Heaviside's foimule (Ps Mag, 
sth ser vol xxu p 118), and Vect (Eg) gdicates the vect@r 
producte Finally, V is the velocity of light in vacuum, and z 
the index of refraction At the boundary of, two media, 
posteesing a common translation, there will be continutty of the 
normal components of and H, and of the tangential com- 


pements of E ang [5 4 3 vect (Ep) | 


anglesfof incidence and refraction for the relative rays (‘ Arch 
iad dee 21, pp 129-134), Fresnel’s expressions for 


ff; and r are the 





the a pli fiie of the xeflectederay— ° 
sm (2 — r) tg (20- 2 e 
= < esin (2 + 7) iga +r) o 
have to þe multiplied e e 
e. 25, cog 9 
— 2f, COR? . 
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whites, relates to the Grst®mediune, and 7, & the velocity, in 
the direction of th® normal, with which the reflecting surface 
iecedes This resulte may be shown fo Be cgnsigtent with the 
conservatio of energy, “provided that thg pressure exerted, 
accogiing to Maxwell, by the vibratory motion, *beetaken into? 
account —M van Bemmelengmade a &econd @ommunication on 


NO 1200, VOL. £6] 
e 





— 


Lue existence of the crystalline hydyate of FeO; He obtamd 


the ferrite of so&ium (Fe,OgNa,O) in different crystal forms 
Under certam circymstances this form wis a hexag®nal plate | 
These crystals could be metamorphosed by the action of water 
in the hydrate of Fe4O;, without loss of their optical properties, 


BOOKS, PAMPHLETS, and SERIALS RECEIVED. 


Books —The Student's Hand-hook of Physical Geology A J Jukes" 
Browne, 2nd Edition (Bell) ~The Beauties of Nature Sir ium Lubbock 
(Macmillan) —Notes on Quahtative. Chemical Anglysis 'P N Nayudu 
(Madras, Chetty) —Amherst Trees J E ‘Bumbles (Amherst, Mass , 
Carpenter) —Magnetical and Meteorological Observations pade at the 
Government Observatory, Bombay :89o (Bombay) —Explosives and their 
Po: er M Berthelot, translated by C N Hake and W Macnab (Murray) 
—Domestic Electric Lighting, treated from the Consumer’s Point of View 
E C de Segundo (Alabaster) —Introduction to Physiological Psychology 
Dr T Zehen, translated by C C van Liew and Dr O Beyer (Sonnen- 
schein) —Notes by a Naturalist H N Moseley, New Edition (Murray) — 
The Science and Practice of Lighting W H Y Webber (W King) — 
Commercial Organic Analysis, vol 3 Parte, 2nd Edition A H Allen 
(Churchill) —Comité Integnational des Poids et Mesures, Proces Verbaua 
eg Séances de 1891 (Paris. Gauthier Villars) —The Reliquary, vol 6, New 
Sores (Bemrose) —Vergleichende Morphologie der Puze Dr F v Tavel 
(Jena, Fischer) —Beitrage zur Biologie und Anatomie der Lianen Erster 
Theil, Beitrage zur Biologie der Lianen Dr H Schenck (Jena, Fischer) 
—Dussections Illustra ed, Part 1, the Upper Limb C J Brodie(Whittaker) 
—Science Instruments (Newcastle-on-Tyne, Brady and Martin) — Treatise 
on Thermodynamics P Alexander (Longmans) —Vegetable Wasps and 
Plant-Worms Dr M C Cooke (SP C K) —Text book of Petrology 
Dr F H Hatch, znd Edition (Sonnenschein) —Meteorological Service 
Report, 1888 C Carpmael (Ottawa Dawson), 

PawPHLETS —The Inaugural Robert Boyle Lecture Sir H WgAcland 
(Frowde) —Astronomical Observations made at the University Observatory, 
Oxford, No 4, Researches in Stellar Parallax by the Aid of Photography, 
Part2 Prof Pritchard (Oxford, Clarendon Press) 

SERtLS —Records of the Australan Museum, vol 2, Nos @2 and 3 
(Sydney) - Journal of State Medicine, vol r, No 2 (Griffin) —Journal Of the 
Chemical Society, October (Gurney ind Jackson) —Zeitschrift fur Wissen- 
schaftliche Zoologie, 54 Band, 3 Heft (Williams and Norgate) — Journal of 
the Royal Microscopical Society, October (Wiliams and Norgate) — 
Journal of Anatomy and Physwlogy, vol 27, New Seres, vol 7, Part 1 
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NEWTON'S ELECTRIC LANTERNS, NALDER BROS. & CO. 


single, D8uble, and Triple, as made for the Royal Institution of Great rem 
the Royal Dublin Society, Oxford and Cambridge Universities, &c 
NEWTON’S NEW PATENT TRIPLE ROTATING 
ELECTRIC LANTERN. 


The Author of ‘‘ Optical Projection” says of this Lantern —'* The most 
complete, convenient, and powerful instrument for scientific demonstration 


with which I am acquainted 7’ 
‘The Author of ‘lhe Book of the Lantern” says —‘‘T$e most complete 


and perfect projection apparus ever devised 


ELECTRIC MICROSCOPES FOR PROJECTION. 
OPTICAL LANTERNS AND SLIDES 


Of the Highest Quality for Oil and Limelight 


lwelve New Sets of Agricultural Slides for Technical Riucanon Injurious 
Insects, Botany, Roots, Grasses,@Manures, Live Stock, 


llustrated Catalogue of Lanterns and Special Apparatus for NE 
Projection, with Detailed List of Sts tes, 44 


SGHENTIFIG AND PHYSICAL APPARATUS OF EVERY DESCRIPTION 


Catalogue, 144 pages, 6d 





(Qa 
NEWTON & € o. x 
Manufacturing Opticians to the Queen and the Government, 
Y SPECIAL ÁPPOINTMEN T 
To the Royal Institution of Great Britain and the Science and Art 
Department, 


3 FLEET STREET, LONDON * 





Are the NEAREST APPROACH toethe ° 
Vigour and Toneef the 
OLD GCGOLLODION PLATE 


* YET OBTAINED. , e 


SAMPLES —1 Dozen 4 Plate, 1/-5 4 Plate, 2:3, 1 Plate, 43. 


JOHN J. GRIFFIN & SONS, p^ 
22 GARRICK STRÉXET, Lonpbn, we, 





16 RED LION STREET, 
CLERKENWELL. LONDON, E.C. 


Our.NEw CATALOGUE 
ELECTRICAL TESTING 


AND 


SCIENTIFIC INSTRUMENTS 


x IS NOW READY. 


LJ 
Foi wai ded on Application 


NALDER BROS. & Co. 
NEGRETTI & ZAMBRA’S 
CLINICAL THERMOMETERS: 






































4,5, or 6 inch, with Patent Indestfuctible and Magaltying = 
Index, 5s 6d each, in Metal Case 


4, 6, or 6 inch, with Patent [ndssirütibe and Magnifying 
Lens Front, 7s 6d. each, in Metal Case * 

Half a Dozengent free by Registered Post and insured aga loss or 
break @e, to any country within the Puttal Uniog, on recep R&Mittance 
e@ NEGRI ITI & ZAMBRA are the Inventors and Patentees of ti In- 
iestructible Index, upBn which principle all Clinical Vic ctp] the 
present day are niade 


NEGRETTI & TAMBRA, 


ScrentMe Inslrument Makers to HM the Quen gnd Royal Family nye 
servatories Kew agd Gregniygch, Briteh ana Foreign Governmen ae, CFC 


38 HOLBORN VIADUCT ° 
Branches-$45«CORNTILL, and g22'REGENT STREET 
Photographic Studiée—-CRYSTAL PALACE 


Telephone No#6s83 Telegraphic Addres ti Negretti, Lofton " 
Illustrated Price Lasts of Wticrogfopes, Barometers TIE rinometers, 
ex, e Vent free by Post lo all bap ts of the World 


E i e $ e v 
` a 
* . e . e : 
e * ^ * * ^ * "ue 
od ee NATURE, [May 5, 189267 
e . s P e . _ : RM Cook oA nth 
mS, aes ae e m mee ae En ne e ————,Y^ 
EARL’S tcouRT, LONDON. BARL’S COURT, LONDO 
aiue” - L eaeh 
. e 
. OPENING SATURDAY, MAY 7, 1892, OPENING SATURDAY, MAY 7, 1892 
a Of the ORIGINAL e 
L1 . 
* BUFFALO BILL'S INTERNATIONAL HORTICULTURAL EXHIBITIQN 
s AMD 
i (COL. W. F. CODY) ; e 
WILD WEST Buffalo Bill’s Wild West. 
° J 
Tn conjunction with and under the auspices of H pud d id hae ved M RN F 
MINER , Assoc nst 
* THE INTERNATIONAL HORTICULTURAL EXHIBITION, —.. Lees cux eh INTERNATIONAL HORTICUL- 
Ine largest (16 Acres of Flowers) and most complete Garden and Exposition 1URAL EXHIBITI ON ine only i. p 
: » N that has been held m this country since 1866, 
of Nature's most Poetic Products, useful Plants, &c , given for many years and represents in every detail the MIGH PERI EC TION to watch the art of 
s CANE RETURN OF THD TETERAN WILD ee es FID Horticulture has attuned t the present day m ris country and abroad, 
mpact, mo ing, 1s 5 
TING FAREWELL SALUTATION to its Past London Friends, from the Gagne eae ARE DS. nepioductoni. GI ENGLISH ANR: FORRA 
ARENA OF FORMER TRIUMPHS REPRESENTATION OF IN- PEE 
DIAN AND FRONTIER LIFE as Presented in LONDON — Queen's 
ubilee Year, NEW YURK—washington’s Centennial Year, PARIS— A Floral Faıwryland All the Flowers that Grow 
saad Exposition Year, ROME Pope? Leo XIII 's Jubilee Year THE GARDENS OF OLDEN TIMES REPRODUCED 
Fiance, Spain, Italy, Austria, Prussia, Bavaria, Saxony, Wurtemberg, » Biectric Fountains The Floral Maze 
Baden, Hesse, Darmstadt, Rhineland, Alsace-Lorrane, Bremen (North Leafy Avenues and Floral Bowers 
German Exhibition), Belgium, the Provincial Cites of England, &c THE BEST MILITARY BANDS IN BUROPE. 
Indians, Mexicans, Scouts, Buck Riders, Riflemen, &c , in Animated FLORAL FETES 
Lableaux and Vivid Scenes — l'ruthful' Natural! Starthngly Realistic ' Brillant Illuminations Battles of Flowers 
COL W F CODY SheoGag from Horseback The most delightful Promenade 1n London 
LEY, Sh M Object 
MS ANNIE OA BAKEH, Trao Bnap Shot ^ — SS All the LEADING NURSDRYMEN will be represented by their 
CELEBRATED COWBOY BAND B W Sweeney, Leader PigSr Srecruens, EVERY DESCRIPTION of FLOWER and 
Tne American Cowboys and the Bucking Wild Horses tOLIAGE being contributed, including Palms, Ferns Flowermg shrubs, 
Feats of Horsemanship by the Savage Sioux E &c from the RARESP TROPICAL EXAMPLES to the 
s E PRODUCTIONS 
Two Performances at 3 and 8 gm, Rain or Shine £2000 TO BE GIVEN IN PRIZES 
ADMISSION, zs (2500 Free Seats) The various Gardens into which the Exhibition has been adeft will 
GRAND STAND (Comfortable Covered Seating for include the following — 
15,000), IS , 28 , 38 I ARGE ENGLISH LANDSCAPE GARDEN UNDER COVER, the 
PERFECT VIEW FOR EVERY VISITOR y WHOLE eds of which w ll be changed from time to time 
PERBOUMANOE OF STRE- WHO! T GARDEN INDIAN LEA GARDEN, with 1ea House 
ele’ hi attache B 
TUDOR GARDEN GARDEN OF ANCIENT ROME 
N ARENA RECONSTRUCTED: EGYPIIAN GARDEN ON THE BANKS Ot THE NILE 
9 CD, © DUST OVERED ENTRANCE JACOBEAN GARDEN MODERN ITALIAN GARDEN 
— T ee 
ENTRANCE TO EXHIBITION, GROUNDS, GARDENS, AND CAMP, AND'TO 3500 | 1/= s 
FREE SEATS IN THE ARENA . 
Season Tickets, 10/6, now Ready. Gates open from ila.m.tollpm  * 
. : Srcretarr—G A LOVLDAY, DÀ 
COUNTY BOROUGH OF ST. HELENS * BACTERIOLOGY 
ORGANIZER OF TECHNICAL EDUCATION KING’S COLLEGE, LONDON. 
The TECHNICAL EDUCATION COMMITTEE invite Applicat: 7 
for the Post of ORGANIZER OF TECHNICAL EDUCATION in the SUMMER SESSION 
Borough EDGAR M CROOKSHANK,MB_ Professor RICHARD 1 
The Salary will be £180 per annum, all out of pocket expenses being guid HEWLETI, M B, Demonstrator 
ani office accommodation provided by tne Committee ‘Lhe Laboratory will be open daily from 10 am to4 pm fron? MAY 2 to 
The person appointed will be required to devote his whole tune to the JULY 16 : 
service of the Committee and to reside in the Borough Students are aduutted for (1 } Ogginal Research (un ) Private Study with 
E opus Will be given to applicants qualified to lecture on some subjects Denier j vo ) ier course i ac Eont is Muasi Lectures and Practical 
ar Edi . ourse, (v ) Course for the Diploma of Public Healt 
Definnon Lof RIES can be Somes on By Alpi TR glas will also be Feld every Monday evening from 7 to 9, beginning 
Applications stating age, experience, teaching and general qualifications, i Apply for Syllabus to the SECRETARY, King’s College 
and ey of Tenmoniais Se D " Organizer of Lechnical Educa —-— COCA UE EC E ari Ll d 
tion," to be sent tẹ me b NESDAY, MAY 11, 18 
zd Pudet e epos pi: 11, 1892 WANTED, for the Albany Museum, Gra- 
. WM JNO JERVES, ‘Lown Clerk hamstown, South Afnca, a Qualified Taxtermst Salary, 4r50 ^ 
"o Town Hall, Şt Hel » Year Hours of Work, from '9 to x, and 2 to 5, with the excgption of 
DILTAAU ee MSIEDS _ . o% - es e. baat and Saturday afternoons, w hich are Half-holidays MAE 
` eae ork allowed out o useum Hours assage Money paid —Applica- 
See e HARTLEY INSTIT UTION , 1 tions, #ith Test monials, to be forwarded to Dr S. SCHONLAND, Curator, 
SOU THAMPTON e D Albany Piette, Gralamstown, from thom further Particulars can be 
. obtaine 
ANE TECHNICAL TEACHERS ^ — LBCTÜRER IN MINING 
The Hartley Coypel will H : 
. Polisi pris Sy Coypel will regure, aner the spHader: Vatation, Tae The Staffordshire “*Seehnical Instruction Committee invite APPLICA- 
«e (1) AGEÓMETRICAL and ENGINEERING TEACHER Salary, HONS for@wo LECTURESHIPo in MINING 
£150 peBannum and two-thirds of the Government grants 3 ‘Lhe Salary will be 4280 gad an allowance of £20 for travelling expenses 
* (2 An ASSISIAN1 IEACHER of CHEMISIRYand PHYSICS | APplicatiuns (accompanied by fot more than aia Lestimontals) must be 
Salary eff lathan £90 per annum ° e | torwarded on owbefore MAY 2x to Me Dini on oF TECHNICAL LNSTRUC- 
19 Applications für these ABpointments must be received on or before MAY : 110%, Ceunt} Offices, Stafford — e 
. 16 “Full particulars will be sent on application 8 the SECRETARY . l L2 SCIENCE SCHOLARSHIPS. 
e. - s - . s ~ 2 e 
. . 
AGRICULTURAL LECTURER AND -° $ 
e "AGEN T. * $ Special facilites are afforded by the extensive Laboratories of 
ee m ecl VEDO d n ae T PRNYWERN HOUSE MILITARY AND ENGINEERING COLLEGE, 
1 ommuttee invite - ovr , 
9 Tiows for the above Post 1 hë PersonmppeintedQvill be required to +2 RENYWERN ROAD, LÆRL’S COURM, SW 
devote H& whole time tothe duties of the office, and to assist generally in e. Principal— d 
/ carrying out the provisions of the Technicalalgstrycuon Acts G W DESTUNYELMANN, B Sc (Lond Unv), MIEE 
She Salary will be £300 ud railway fares . © i 9. » ^ : 
" Applications (accompanied not moye than Six Westimonials) must,be 46 — e Telgrgms—" Tunzelmann, London 
forwarded on or before MAY ro, to the Birecror or 1 Ecufticen [nstrec- i @Students are regularly sent to the College by Leading Educational 
.? TION, Gounty Offices, Stafford * P e. | Authorities@whose Names fe given on the Prospectus, 
e ee e . 
. 
mee ° . P e * e. `s . 
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f Sales bp Auction. 


t ERE AA 
, gONDAY, MAY 9 
BRITISH AND FOREIGN BIRD SKINS, VALUABLE 
: ORNITHOLQGICAL LIBRARY, ETC 

MR.'J. C STEVENS wall sell by Auctions 

at his Great Rooms.eg8 King Street, Covent Garden, on MONDAY, 

"AY 9, at half-past 12 precisely, tne Collection @f British and Foreign 

Bird Skins, formed by Colonel Howarp Irev and Captam Saving RFID, 
including rare species from the British Islands, Spain, Morocco, Canary 
Islands, Bermuda, Ngva Scotia, &c (amongst others, Pallas's Sand 
Grouse from Scotland, Bittern from Hants, Frrngilla teydea, Columba 
coli, Phacton flavirostris, with young and eggs, case of stuffed Ruffs 

from Norfolk, Savi's Warblers and Eggs from Southern Spain, Aqurla 
adalberti, &c ), to which are added some valuable eggs Also a number 

of the best and most rmportant ormthological works, including complete 

sets of the Jézs Nuttall’s Bulletin Auk, Zoologist, &c, Sharp's 

“ Kingfishers,” Shelley’s “ Cumyrida,” Dresser’s “ Meripodze," Legge’s 

'* Birds of Ceylon," Booth’s “Rough Notes,” &c All in fine cond: 

tion, and with few exceptions bound by R H Porter of Princes Street, 

Cavendish Square ° 


On View the Saturday prior, from xo till 4, and Morning of Sale, and 
Catalogues nad e 





MONDAY, MAY x6 
The Duplicates from the Collection of British and Foreign Bird Skins of 
HowARD SauwpERS, Esq, FL S, FZS, &c, and the Valuable 
Collection of British Lepidoptera formed by the late ARTHUR Nasu, 
Esq , of Bristol 


MR J C STEVENS will sell by Auction 
at h$ Great Rooms, 38 King Street, Covent Garden, on MONDAY, 
MAY 16, at half-past 12 precisely, the Duplicates from the Collection of 
British and Foreign Bird Skins of Howarp Saunpers, Esq, FLS, 
FZ»,&c Also the Valuable Collection of British Lepidoptera formed 
by the late AgmiHuR Naisu, Esc, of Bristol, which includes seven 
Polyommarus dispar, and many rare Moths—amongst others, Lora 
Canosa, Macro armidinzs,( leora viduara, Agrotis Ashworth, Noctua 
subsosea (some fine pink specimens), PZusta bractea, Stillaa anomala, 
&c All undoubtedly genuine Amongst the Bombyces are some beauti- 
ful vaiieties of 7 ctra caza, and an almost unique long series of varieties 
of Nemeophila plantaginrs 

On View the Saturday prior, ro til! i and Morning of Sale, and Catalogues 
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MISS E, W. ALLEN & CO, 
* TYPE AND SHQRTHAND WRITERS 


Translations and Scientific Work. a Special Feature. 
39 LOMBARD STREET, EC, Office No sẹ (close to Lift) 
— -——9 


-A LADY, First-class ifl Honours in the 


Natural Sciences Tripos, Cambridge, late Scholar of Newnham College, 
and Specialist in Chemistry and Physics, Coaches for Examimation in 
the above subjects —Address, “ E ," 18 Chemes Street Chambers, W C 


SOLUTIONS TO EXAMPLES IN 


BESANI'S ELEMENTARY HYDROSTATICS 3s per dozen 
Tuition by Correspondence —Y GALL, zx Kilmaurs Road, Edinburgh 


RECENT SHELLS. 
Marine, Land, and Freshwater Shellg from all Parts 
of the World. 


SELECTIONS SENT ON APPROYTAL 
SPECIMENS EXCHANGED COLLECTIONS PURCHASED 
FOREIGN CORRESPONDENCE INVITED 


HUGH FULTON, Dealér in Recent Shells, 


8g Fucuam Roan, Lonpon, SW 


GLASS-TOPPED ROXES. 




















Neat Rectangular Boxes. . . 
1$ inches by 1} inches, depth x inch, per dozen Ss 4d 
2b s ” i n” , n X o» e e ms is 62 ? 
3) 5 p2 2 x $5 as od e 


» ” 
Circular Boxes, Card Trays, Glasg Tubes, &c 
HUGH F QL TON, 


89 Furyam Roan, LONDON 


LIVING SPEGIMENS FOR THE 
MICROSCOPE.: 


Vorvox globator, Brachionus rubens, Melicerta ringens, Palifficella 
Ehrenberg, Lophopus crystallinus, and others Pond-Life ^ Amoeba, 
Vorticella, Hydra, Sac, for theStudent * Specimen Tubep with Draw- 


ing and Description, 1s Rost-free e ú 
T. E. BOLTON,* ° 
FARLEY ROAD, MALVERN* LINK ° 
e . 
e . e 
. œ e o * 6 
e. . 
bd * 
e 
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Me aioe. alg "A E -—— Sa 
“MUSEUM SPEGIMENS. 
P 
. erum. meme z * 
Typical Educational Collections — 5 
$ 
12 Sffecies of Sponges (natural colours) in Museum Jars - IIO O 
6 n Calenterata hr » . O15 o 
12 »» Marine Annelids EN Hh IIO O 
9 5: Tunicates (natural colours) ,, a Iso 
27 ni Stalk-eyed Crustaceans (42 Specimens) in beautifully 
finished oak, mouldedlass-fronted wall case . 5 o» 
9 Representative Fishes (Davidson process), m similar case as 
the preceding 300 


Norr —The above-mentioned Museum Jars are of the highest finish, 
hermetically sealed, and unzform zn size (sk an X2 1n ), ercept the Ver mes, 
which are zn tall Jars, 8 in X 18 in 


DISSECTION TYPES.—Over 500 available for B Sc and other 
Science Students (Botanical as well as Zoological) e. 


Micro-shdes of the Highest Screntefic Value 
J. SINEL, Biologtcal Laboratory, JERSEY. 


JAMES R. GREGORY, 


MINERALOGIST AND GEOLOGIST, 


*9999999999999999999999 


SPECIAL AND TYPICAL COLLECTIONS 
For STUDENTS, LECTURERS, MUSEUMS, &c, 

As sapphed to the Science and Art Department, South Kensington 
EVERY REQUISITE FOR PRACTICAL WORK, 
Also, Museum Fittings, Cases, and all Materials for Display, &c , 
of Specimens 
COLLECTIONS OF MINERALS, FOSSILS, & ROCKS, 
To Illustrate all Elementary Works 
SPECIAL COLLECTIONS FOR EACH WORK 

NEW LISTS NOW READY, 


And may be had Post free on application at the Repository and Museum 


88 CHARLOTTE STREET, FITZROY SQUARE, 
LONDON 

















COLLBOTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c , and to 
illustrate the leading Teat-books, in Boxes, with Trays 


50 Specimens,10s 6d ,100do,21s , 200 do , 42s 


New Price List of Minerals, Rocks, and Stratigrafhtcal Series of Fossils 
Post Free 


ROCK SECTIONS for the MICROSCOPE from rs 67 each, Post Free 
CATALOGUES GRATIS 


CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c 
always in Stock 


THOMAS D. RUSSELL 


78 NEWGATE STREET, LONDON, E.C. 


F. H. BUTLER, MA Oxon, Assoc R S Mines, 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON 


Dealer in Rocks, Minerals, Fosss, d other Objects 
of Scientific Interest. . 


Eol ections or single &pecimens provided for students of Mineralogy, 





mistr7, to illustrate special works or for individual requirements. A great 
variety of Britisg, European, and American Oresalwaysin stock, also a large 
selection of Micro-Slides of Typical and Remarkable Rocks, Micro gas of 
all sizes, Blowpipe and Dissecting Apparatus, dhd Cabinets for every class of 
Natural History objects An interesting series of specimens eaemplhifymg 
the Kaohmization of Gragite has just been obtained fromgCornwall 


MINERALOGY. > 
SAMUEL HENSGN,. 


97 REGENT STREET, LONDONAW œ. 
ESTABLISHED $840 Late 27? STRANT 


Ld 

Choice Mineral Specimens, Segn Stones, Carvec Opals, Polished Agates 

Rock Crygtal Balls, Fossils, Rocks, and Rock Seations 
LATEST ARWIVALS e 

A Magnificently Gystalited ealgar, Cella Pyrrhotine, @Altaite 
(very rare), Wheal Maudlin Chajbite, Pink. Grossifar Carnets, Gumnute 
Auerlite, Pyrrhitg, Rrookite, remadoc, Blue "Topazes, and Crystallized 
Gold Nuggets from Soyh Africa Also DiatoMaceous Earth fom Hakodan, 

° e 


Sarge . * 3 
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et 


Geology, Petrography@ Metallurgy, Physiography, and /egricultural Che- «me 


` 
. 


/ 


. i 
e., CASEY, JOHN 


* a e. 


. * ee. . 
. 
KNOWLEDGE: 
AN ILLUSQRATED MAGAZINE OF SCIENCE, 
SIMPLY WORDED, EXACTLY DESCRIBED, 


PRICE SIXPENCE 


The MAY NUMBER contains — 
‘Lhe Ongin of the Binary Stars By 1. J SrE 
A Lhe Classification of Chemica] Elements. Byg atanas CoRrsIsH 
‘Lhe System of Algol By Miss A M ÇLERKE 
‘The Great Earthquakeof Japan, x891 Bythe Rev H N Hurcnissos 
‘Lhe Great Sun-spot and its Influence ByE W MauwpEw 
Ants’ Companions Bv E A BUTLER 
Hot Springs By Prof J Locas Lontsv 


“KNOWLEDGE” OFFICE 326 HIGH HOLBORN 


THE WORLD AND THE FLOOD. 
PRICE THREE SHILLINGS 


A New ‘Theory of the Movements of the Earth—Obliquity of the 
Echptic explained -New Explanation offered for Precesston—Lhe Flo d 
a Periodic Phenomenon tts Cause--Astronomy and Geography of the 
Ancients—Why the Flood was not Universal—Bearing of the Theory 
upon the History of the Earth as drawn from Geolcgy 


Apply, Author and Publisher— 
A J Stuart, Bretlands, Rusthall, Tunbridge Wells 








New Edition, pp 324, Cloth, 15 , Post free 


HOMEOPATHIC FAMILY INSTRUCTOR. 


By DRS. R. AND W. EPPS. 


Describes fully and Prescribes for General Diseases 


London JAMES EPPS & CO, 
48 THREADNELDLE STREFT, and 1:70 PICCADITL\ 


Post Free for Six Stamps 
W. Wesley and Son's Book CtPcular 
(No 114)  Zmportant Works for Sate on 


ASTRONOMY: 


Contatning—History of Astronomy Periodicals and Publications of 
Societies and Observatories, ‘Theoretical and Practical Astronomy 
Sidereal Astronomy, Astronomical Tables and Logarithms, Geodesy 
and Observations for Position, *pectrum Analysis and Celestial Photo- 


graphy, Works on the Sun, the Moon, the Planets, Comets ind Meteors 
400 Works 





WILLIAM WESLEY & SON, e 
28 ESSEX STREET, STRAND, LONDON 





ON SALE BY MACMILLAN AND BOWES, 


CAMBRIDGE 


e 
TRANSACTIONS OF THE ROYAL SOCIETY OF 
LONDON, 1875 to 1889, forming Volumes 165 to 180 (including the 
Supplementdty Volume K 36 Vols , 4to, Cloth as Published £36 
PROCEEDINGS@OF THE ROYAL SOCIETY OF 


e LONDON, 1874 to 1891, forming Volumes 23 to 48, Complete in Parts 
as Publisleed A55 10$ : g ti PAS 


„= ACTA MATHEMATICA Edited by G° BIrrrac-LEFFLER 


Vols @ to XII 1882 to 1839, Complete in Parts as Published £3 105 
QUARTERLY JOURNAL OF MATHEMATICS, 
Was I to XXIV (1890), Vols 11020 Half Bound, the rest m Parts 

as Published £30 
JAHRBUCH UBER DIE FORTSCHRITTE DER 
WAIATHEMATIK, Herausgegeben von Drs C OHRTMANN und 


SUPER Band I to XV [1868 to 1883] Vols x to 5 Half 
lf, the rest 1n Parts a» Puolished £6 6s 


F 
Ca! 
HANSLTON, SIR W ROWAN Flemæis of Quater- 
guions, MR ectures @n Quatefhions 2 Vols, Haf Morocco 1853-65 
. 


" 
I) On a New Form Of Tangential Equa- 
» tion, 187%, (2) Oh the Equations of Circles (Secqpd Memoir), 1879, 
(3) Og Cubic Transformatiows 1880 75 6 iS 
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. ee 
TANGANYIKA. Eleven Years in e Cegtral 
Afnca By EDWARD COODE HORE, Master Mariner With 
Portrait Maps and a number of Orginal Illustrations Large Post 
8vo, Cloth, 7s 67 
“A simple, straightforward narrative of misstonar® enterprise and endeavour, 
and a vivid p cture of actual life m Central Africa ”-—Tunes o 
! The Christian interested in. missions, the statesman, the trader, and the 
scientist will alike fird matter of interest in this book "Christan World 


EPIDEMICS, PLAGUES, and FEVERS. 
their Causes and Preventcn A Hand book of Sanatory Principles 
By the Hon ROLLO RUSSELL Demy $vo, Cloth, 165 net 
*,* ‘This volume 1s intended as an epitome of existing knowledge con- 
cerning the nature and prevention of mal&dies commonly s oken of ^: 
‘© preventable,” and now @hiefly under the legal control of local representa 
te bodies Initare condensed the opinions of the highest authorities, 
otherwise frequently very difficult of access 


The GREAT EARTHQUAKE of JAPAN, 
1801 By Prof. JOHN MILNE F RS, and W K BURTON, 
CE of the Imperial University of Japan Oblong Folio, Handsomely 
Bound ın Cloth, 42s net 


*,* This beautiful volume consists of reproductions of twenty-nine large 
photographs tahen by the author» after the great convulsion of last year, 
illustraung its effect on the face of the country—on engineering structures 
buildings and the hfe of the inhabitants Prof  Milne's reputation as the 
greatest living anthonty on earthquake» gives the letterpress the highes: 
value [he work 1s entirely produced 11 Japan . . 


STANFORDSHANDY ATLAS o 
MODERN GFOGRAPHY consisting of Thirty Maps, each x4 nche: 
by rz engraved in the best style, giving the leading Physical Features 
and Coloured to show the latest Political Boundaries, also an Alpha 
heticai List of over 30,000 Names, with Latitudes and Longitudes 
Bound in Cloth, Price rcs 6d Size, when shut, 74 inches by xa 


** Handsomely and durably bound, beautifully printed on fine paper, am 
embodying the rÉ&ultsof the latest geographical researches, this inexpensiv 


atlas ıs wholly admirable "—Luvogean Mau * é 
e 


London EDWARD STANFORD, 26 and 27 Cockspu: Street, S W 
22A s e 
Just Ready. Demy 8vo, Cloth, Price 215 ° 


A NATURALIST JN THE TRANSVAAL 


By W. L. DISTANT. 
With Coloured Plates of New Species and Original Drawings 


* All naturalists will delight m the book, and pohtica 
students will find in 1t much profitable instruction "— Zimes 





Just Ready, Dany 8vo, Price 2s 67 


BRITISH BIRDS: KEY LIST. 


By Ineut.-Colénel L. HOWARD IRBY, FLS. 
Secorfü Edition, Revised and Enlarged 


London R. H PORTER, 
18 @RINCLS SrRETA, CAVENDISH SQUARE, W * 


Fourth Editio, 55 

. PR'OTOPLASM : 

PHYSICAL LIFE AND LAW 

. 9 
e By LIONEL BEALE, FR S 

° HARÉISONe& SONS, Pall Mall 

—— 
)n thá ADVANCEMENT of SCIENCE 


An LM towards Systematization, ad@essed to all Fellows of Scie 
@ific Societes, and others 1s net e. 


WILLIAMS & NORGATE, London 








* — 
. e New Edition of Quain's Anagomy, in Three V olumes 


"se QUAL 


‘We TENTH Forgion, 


Ss Pe 


— 


New Part now Ready 


Lea MENTS: OF ANATOMY. 


dited by EDWARD ALBERT SCHAFER, FR 


, Profesor of Physiology and Histology in Unversity College, Londo 


and GhORGE DANCER THANE Wrgfesipr of Anatomy in University College Lonf&n — * 


VoL IJ Parr fI —ARTHROLC 


[—MY,LSCY—ANGEIOLOGY By Prof Tuas 


Ilustf&ted by 255 Engravings, many of wh: 


ut Coloured Royal 8xo, es e. a © e 
" . ? . Lofüos TON@GMAN® GREEN & (e) s 
s e . e * * 
. e 2 e e . 
M . e e > e. *e * . 
. è a e * . e e 
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neti@and Earth (lirreat Phenomena: W, Eill.—On the Liquation | 
off "Metals of the Platinum Group: E. Matthey. — The Potential of an | 

. Anchor Ring: F. W. Dyson, = On the Residues of Powers of Numbers | 

for my Composite Modulus, Real or Complete: G. T. Bennett. i 

‘Crumican Society, at 8e-HBallot for the lection of Fellows, | 

ijINNEAN Society. ui 5.—Lichenes Epiphylli Spruceani: Dr. J Mueller. | 
Notes onthe Family Saturniida, with Descriptions of New Species in 
the Collection of the British Museum 1 W: F. Kirby. 

Insrirerion or MECHANICAL ENGINEERS, at 7.30.— Inaugural Address: | 
Dr. William Anderson, FoRS President. Research Committee on | 
Marine Engine Trials--Report upon: Trial of the Steamer Vide de | 

CO Dowweres + Prot, Alexander B. W, Kennedy, F.R.S. ] 

;RovAr INSTITUTION, ai s.— The Chemistry of Gases: Prof Dewar, | 


SEXUS eaa s FRIDAY, May 6. i 
GEOLOGISTS” ASSOCIATION, at 8.—Notes on thé New-Admiralty Sectiog, e 
: h Additions to the Thames Valley Fauna: W. J. Lewis Abbott,--TIR. | 
old of Quartz Veins—an Aqueous Hypothesis: J. Logan Lobley. i 
.1TUTION or MECHANICAL ENGINEERS, at 7.30.— 0m Condensation | 
M Siar Eogine Cylinders during Admission: Lieut.-Colonel Thomas | 
English. ] 
CRovaL IxsrtrUTION, at 9g — Lhe Sensitiveness of the Eye to Light and | 
Colour : Captain Abney, R.E., FRS 


: SATURDAY, May 7. 
vURovan INSTITUTION, at 3.—]. S. Bach's Chamber Music (with many 
Musics] Illustrations) : E. Dannreuther. 


MONDAY, May 9$. | 
c Rovat GrOGRAPMICAL SociETY. at 8.50.—Imerina, the Central Province | 
of Madagascar: Rev: James Sibree. | 
Socumey 









f Ants; at B Recent Bacteriological and Chemical Re- | 


search in Connection with the Fermentation Industries: Dr. Percy F. |. 


Frankland, FRS. i 
ARISTOTELIAN SOCIETY, at S.— What constitutes Philosophy a Separate | 
Pursuit: Rev. J. Lightfoot. | 
Rovac institution, at 5.—General Monthly Meeting. i 


TUESDAY, MAY 10. i 
LOANTHROPOLOGICAL INSTITUTE, at 8.3o.— The Ainos of Japan: Mrs. H 
Bishop (Miss Bird). *. i 


we 












£fUFION oF Civit EwGtwERRS, at 8.—The Distribution and Measure- | 
t Hinuinatione A P. Trajter. i 
RAPHIC SOCIETY, at 8, x $ i 
TUTEN, at Photography in the @olours of Nature: F. E. | 
i = : i 

T 

i 


Uoc WEDNESDAY, May et. 
‘Society, at 8.—Oa the so-called. Gneiss of Carfoniferous 
; tannen (Canton Berne, Switzerland): Pro& T. G. Bonney, | 
SER Un the Lithophyses in the Obsidi&n of the Rocche Rosse, Lipari: | 
e Prof. Grenville A. J. Cole and Go W. Butler. 
Soci&rY ok ARTS, at &,—lUses and Applications of Aluminium: G. L. 
Addenbrooke. 
ENTOMOLOGICAL SOCIETY, at 7. 


THURSDAY, May 12. 
| Rovar SocigTY, at 4.30. 

MATHEMATICAL SOCIETY, at 8.--On an Operator that produces all the | 
Covariants and Invariants of any System of Quantics: Dr. W. E. 
Story. — Applications of a Theory ui Permutations in Circular Procession 
to the Theory of Numbers: Major MagMahon, F.R.S i 

IssriTUTION OF ELECTRICAL ENGINEERS, at 8.—Notes on the Light of the 
Electric Arc: A. P. Trotter, (Discussion.)—On the Cause of the 
Changes of Eleciromotive Force in Secondary Batters: Dr. J. H.*Glad- 
stone, ERS and W. Hibbert. 

Insrirerion of Civit ENGINEERS —Students' Visits w the Beckton Gas 
Works; the Northern Outfall Sewer, the Victoria and Albert Docks, and 
the P; and O. s. Oceana. Leave Fenchurch Street at 9.18 a.m. 

Boys NSTITUTION, at 3.— Ihe Chemgtry of Gases: Prof. Dewar, 

ij i : 
* FRIDAY, May 15. È | 
; PhYsiICAL SOCIETY, at 5.—An Instrument for Drawing Parabodas: R. | 
-Anwárds —Some Electrical Instruments: F, H. Nalder.—An Instrument 
for Measuring Magnetic Fields 1E, Edser and H, Stagsfield. 
/AMusTtTUTION or Civit. ENGINEERS.—Students' Visits to Woolwich MON d 
the Works of the Lo@don Electric Supply Corporation ag Depttord, anc 
the Tower Bridge. Leave Charing Cross at 9.40 ami——At 7.8p.— 
Students’ Annual Dinner at the Holborn Resta! a» n i 
Rovan IwsriTUTION, at g= The Physiology of Dreams: Dre B. Ww. 
e 


Richardson, F.R.S. 
= SATURDAY, Mgy 14. * i 
-Rovat Boranic SOCIETY, at 3.96. . $ " | 
; T. S. Bach's Chamber Music (with Many | 
e 
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f Mafhematical Instroment Manufacturer to H.M. Government, Council 


| matical Work. Silver Medal, Architects’: Exhibition, 1886. 


ESTA N 


Mp d 





India, Science and Art Department, Admiralty, &c. 


! Mathematical, Drawing, and Surveying Instruments 


of every description, j 

Ofthe Highest Quality and. Finish, at the most Moderate Prices. ẹ 
lilu@rated Price List Post Free. : 

W. F. S. obtained the only Medai in the Great Exhibition of 1862 fir 
Excellence of Construction of Mathematical Instruments, and the only 
Goto Manat in the International Inventions Exhibition 1885 fox Mathe 





Address :--GREA'T TURNSTILE, HOLBORN, LONDON. we 


HOLLOWAYS PILLS | 


Is unequalled in the Cure of all Disorders of the LIVER, SE 
STOMACH, KIDNEYS AND BOWELS. A Great PURI- id 
FIER of the BLOOD; a Powerful Invigorator of the . 


System, if suffering from WEAKNESS AND DEBILITY, 


and fs unequalled in Complaints. incidental to Females 


On the rst of every Month. 


THE JOURNAL OF BOTANY, 
BRITISH AND FOREIGN, 
Edited by James Barrren, FL S, British Museum. 
Contents Original Articl& by lesding Botanists- Extracts, and 
Notices of Bonks and. Memoirs.—Articles in Journala-- Botanical News. 
Proceedings of Societies. $ 
Price 1s. 3a. Subscription for One Year, payable in advance; 125. 
London: WEST, NEWMAN, & CO, 54 Hatton Garden, ECC 


NO BELLADONNA NEEDED. 


FOURNET'S REFRACTOMETER. 
OCULIST'S APPARATUS (PATENT) 


. SILVER MEDAL, PARIS, 1888. 
See * ENGINEERING," July 18, 1890. 


Shown before the Royal Institution. 


CURATIVE SPECTACLES 
FOR UNEASY SIGHTS. 
MR. A. FOURNET (The Inventor), 
(8 BENTINCK STREET, WELBECK STREET, W. 
(Hours 11 till 7.) 
Consultation Fee, Bs. 


Spectacles, Steel Frames, from 75. 6d. 
Morning Post:—"'ls bad sight on the increase?’ is answered by A. 
Fournet with much comm@n sense." i : 
Homeopathic Review :—" Jf you need to ses betger, yet shrink from 

glasses, read A. Fournet's * Philosophy of Sight.’ *” 
(15 Stamps, from the Author.) 

enone a "e a : cw 
NOTICE. —Advertisements and dusiness letters for 
Nature should be addressed % the Publishers ; 
Editorial communications to the Editor. *The tele- 
* graphic addres? of NATURE és “ PHUSISy LONDON." 
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SUBSCRIPTIONS TO * NATURE.", 
£s d. 
iC "TELE E 
Haltyeady. 44 4 ort o t s e14 6 os. 
Quarterly |... 22.0 786 
To ALL PLACES ÁBROAD:— E ° 
Yeardy. .. n n n f n n n FO e, 
Halfyeaj. se ee 0o MT, 
a Quarterly os coi e eis oi Dru ue B 
GPS, ORDIN ON 
CHARGES *FOR ADVERTISEMENTS: 
Three Line$ jn Colujan toe. l0 2 69 
Per Line after sg c0 9 9 
On9 Eighth Page, or Quarter Colugm .e o 1% 6 e 
Quarter Page or Wala Colufnne. 115 00 
Halfa Page, ora Column .....% 3 5 o 
9, 0°, . *. 6 60 


Whole Page,. .*. * - + - 
Money Orders Payable tod 


e . 
MILLAN $ CO. 


e 
© 'offFICE* 29 BEDFORD STREET, STRAND, W.C 
e." : 
* . 2 è% . * 
. ° ° 
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oe The following is a list of the Portraits that hav 


MICHAEL FARADAY. 


THOMAS HENRY HUXLEY 


2 CHARLES DARWIN. 
JOHN TYNDALL. 


SIR CHARLES LYELL. 


SIR CHARLES WHEATSTONE. 


SIR WYVILLE THOMSON. 


SIR WILLIAM THOMSON. 


785. each; 
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e appeased in the 

" WILLIAM HARVEY. 
SIR GEORGE B* AIRY. 

J. LOUIS R. AGASSIZ. . 

JEAN BAPTISTE ANDRÉ DUMAS. 


e. i 
i SIR RICHARD OWEN. 


° GEORGE GABRIEL STOKES. 


ROBERT WILHELM BUNSEN. 
ADOLF ERIK NORDENSKJOLD. 


HERMANN L. F. HELMHOLTZ. 
SIR JOSEPH DALTON BOOKER. 


Proof impressions of these, printed on 
or the Set of 27 Portraits 





* Works in any Weather. 
WITH 15-INCH PLATES, £4 


- SON, -& RAYMENT, 
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above Series 2— 


JAMES CLERK MAXWELLa 


LOUIS PASTEUR. Pi 
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WIMSHURST M 


17 3 n 
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| JAMES PRESCOTT JOULE. 
i WILLIAM SPOTTISWOODE. 
ARTHUR CAYLEY. 
SIR C. W. SIEMENS. 
JOHN COUCH ADAMS. 
JAMES JOSEPH SYLVESTER. 
DMITRÍ IVANOWITSH MENDELEEFF. 
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ik and 55 charts, 
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Best made, Studde 


š e . . 
India piper, may be had from the Publishers, rice 
in a Handsome Portfolio for £7, carriage paid. 
THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6s. 


Orders payable to MACMILLAN & CO., 
OFFICE OF “NATURE,” 29 BEDFORD STREET, STRAND. 


der, 


. HICKS, 
ar 


8, 9, & 10 Hatton G 


Pv 





e 
Sole Agit in this country— 


ZJAMESJ 


"m 
9, 
ct 

o 

Uu 


“LONDON, E.C. 


£u 


I0 O0 
gio o 
6 10 o 


NEW POLARIZING PRISM. 
CHEAP SCHOOL APPARATUS 


Approved by Science and Art Department. 


HARVEY @& PEAKE, 


. $66 CHARING CROSS ROAD, W.C. 









For General Excellence, Definition, and Mag- té » ^ 
nif yi DP ogy, we invite intending Purchasers OPTIMUS UBIQUE CAMERA. 
ofo igst our FIBI and Ora Glases against any Bictures 4} by} ins. May be wed on Tripod or 
in ie world. | e ein hand * TS 
. m . > ; 1 Sarries e Grice with 
, ] 
eOPTIMUS X SCOUT. e | ok Dry Rapié |; 
e ei. 
i: Medium Size 5. "s Plates, — | con, EUTYSCOpE P 
D. e E j . ° Three Dark 7 Lens. For 
Clear Mefinition... ; | lides, 4 75 5s 
© Good Field .. sn | | Focussing | =p | Plates 
. À: vi 
Target Marks, . Scften, ie ° 
iis d Vitwe Rapi® | 84 by 6b 
d | €*- 9 Finder, Rectili- le 
Magnifying e 64 Shutter, 9 nð |160s.. 
M uo a e °° ! 
.* Ne a è £4. » e. 
. . e * . 


e 99 HATTON CARDEN - 
HOLBORN VIADUCT, 
* PHOTOGRAPHIC OUTFITS. 


LONDON. - 


Superior long Feins, Rack Camera, Dark 
Slide, Rapid Rygctilinear Lens, Instantaneous 
Shutter, Tripod, and p eterproof Case com 






For 


Plates 





6b by 48, 


110s. 









MACMILLAN & C0.'S NEW BOO. 


NEW BOOK BY DR. BRUNTON. 


* Now Ready, 8vo, Cloth, 3s. 6, net. e. 


AN INTRODUCTION TO MODERN THERAPEUTICS, 


Being the Croonian Lectures on the Relationship between Chemical Structure and Physiological Action, 
delivered before the Royal College of Phy sicians in London, June 1889. * 
BY 


LAUDER, BRUNTON, M.D., D.Sc. Edin., LL.D. Aberd., F. R.C.P., F. R., 


MEW VOLUME OF,“ NATURE SERIES.” 
WES nm Now Ready, Craen 8vo, Cloth, 75. 64. 

HE APODID/E: A MORPHOLOGICAL STUDY. By Henry ME 
UC BERNARD, M. A. Cantab, With 71 Ilustrations. ! 


CSCOTSMAN:—' A book which zoologists will very greatly prize. The writer has worked out the task he set before him |. 
"i the greatest care du in the most elaborate manner, and has presented the fruits of his labour ini a volume which every lover > 
of scientific investigation will tioroaghly appreciate, . .. 4 A valuable contribution to zoological investigation.” 


* NEW AND THOROUGHLY REVISED EDITI ION, 
Now Ready, Second Edition, Globe Sve, gs 64. 


BLOWPIPE ANALYSIS. By J. Lanpaver, Member of the Imperial German: 


Academy of Naturalists, Authorized English Edition, by James Tavtom, B.Sc. Second Edition, Revised and Enlarged. 


NEW NOVEL BY MARION CRAWFORD. 
ct Now Ready, 3 Vols, Crown Svo, Cloth, 3s 64. 
* FHE THREE FATES. By E. Marton CRAWFORD Anthor of " Dr: Isaacs,” “ MR 
-Witch of Prague," é‘ Khaled,” &c. 


SGOW HERALD ==“ Very delicately and charmingly worked Qut, and it is doubtfül if Mr. Crawford has ever turned | 
me DCN of Jiterary work." 


S7 MAN fe EAs a sindy of moglern manners, gri as a picture of every-day chante, it is both powerful andi interes ing.” 


ee e NEW BOOK BY MR. CHARLES BOOTH. : : 
i + Now Ready, Crown 8vo, Cloth, gs a vU 
PAUPERISM A PICTURE AND THE ENDOWMENT OF OLD'AGE 
AN ARGUMENT. By CHARLES BOOTH. 
Aiso a Popular Edition, Sft. Paper Covers, 6d. e 


M. ANCHE. STER GUARDI AN ;— “No one can doubt that he has followed the right method, . The style “of his 
paniphlet is admirably suited to the matter-—simple, direct, concise, and clear." 3 
SCOTSMAN ;—'* An imporiant addition to the material available for the discussion ef the subject of State insurance." 


NEW VOLUME OF, MACMILLAN’S THREE-AND-SIXPENNY SERIES. 
Now Ready, Crown 8vo, Cloth, 35, 62. " 


; OLIVER TWIST. By Crafres Dickens. With 27 Illustrations, "e — e 


An accurate YéprinBof the text of the first edition, accompanied by reproductions of alt the or. iginal illustrations... There is alia. m 
" pref vd a short introduction. writte&® by Mr. CHAR és DICKENS, gy. novelists. eldest &on, giving a history of. the gorit aud aws 
publication af e each book, together with other delatis, biographical and bibliographical, ky to be of interesi to the riaden. i 


“The PICKWICK PAPERS kave been already issued, and the next four volupies at monthly intervals will os: mq 
CNICKLERY, MARTIN: CHUZZLŠWIT, THE OLD &URIOSITY SHOP, BA&NABY RUDGE, . 


; GLOBE ‘Ihe most desirable cheap editiog of the imm&rtal ‘ Papers * that has ever been offered to the publip. Tn its later ; 

| form this humorous masterpiece will no ue haye thousands of new and delighted readers.” , - 

NEW YOL Oats OF THE CAMBRIDGE SHAKESPEARE. ae 
Now Ready, Vol. WI., Svo, Cloth, 10s, fe. o % 


IE. WORKS ‘OF ° WILLIAM SHAKESPEARE. , Edited by w^ yum 


RIGHT. © Ing Vols, Vol? VL, ‘Troilus and VEU ana CoriSlanus, Titus Antes Romeo'and; E Vols. L-V. "S 
till on Sale, Price 10:864, each. . $e e 
Mn e New AND REVISED EDITION. *. . * . " 


Now Ready, NeweEdition, Crow? $vo, 75. 6d. Í . 
AMBLES AND STUDIES IN -GREECE. By. P. Matay, Fell ow td 

Xi fessor of: Ancignt History i in Trinity College, @ublingand Honorary Fellow of Qyeeg’e College, Oxfard. 
ts edition has been carefully revised, find anew puo has óeenadided, iatis wth ir od discBve eres. in Grote, 


MACMILLAN Afm'eo, LONDON, a s 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


“To She solid ground 
id Nature trusts the mind which builds for aye," —WORDSWORTH. 
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fa NEW PATENT mmn we HROWNINGS 


to £0. X "m following has been received uc the maker:— 


am. cae, AMATEURS SET 
1 “Drar Sik. —1 have just returned 


from a six weeks’ stay at the Ben 
Nevis Observatory,and while there 


had an opportunity of test- 
ing the admirable qualities ` 
of your new ''Watkin'' 3 


Aneroid. ‘fhe result has 


been most satisfactory, the | Consistingsdf a Polished Mahogany Camera to take Pie- 
extreme error noted being | 


‘only about yf; of aninch. | tures 44" X 3j"; one Double Dark Slide for two plates; 


During my stayatthe Ob- | Š 
g ae I neroid, wa, | Achromatic Lens, for taking et nae Land: 
ed by taking | 
oos feel andthen | 
ingit git with e i Xs 2 

j s UNS i Bie. ; 1 Packet of ! Morning Cards; Sensitized 
umes for the high-class | Chemicals for Developing, Printing, Be. ; Ruby taap: is 


workmanshipand great ac- 
Focussing Cloth; Glass Measure ; and Book of Instruc 




















curacy you have attained | 
in the manufacture of this © 


instrument. E tiens; in Polished Case. 
e ER DOR] COMPLETE, PRICE £2 10s. 
Scot Met. Soc. | New Illustrated Catalogue of Photographic Apparatus sent free, 


To be obtained of ail Optitians and Wholesale Houses. 
J. J. HICKS, 8, 9, & 10 HATTON GARDEN, LONDON. - JOHN BROWNING, 83 STRAND,, LONDON, W.C. 


“Phe ‘STAR’ MICROSCOPE is a modern marval at its low price oo 


The lenses alone are worth tho money.”-—BriMsh Medical Journal, NE GRE TTI AND ZAMBR A, 











SOLE MAKERS oF 


5 * JORDANS PATENT) SUNSHINE RÈCQRDER =; 


Latest and Most Perfect 
form.g e 


Price 
*£5 15s. Gd. 
With a supplygpf Charts. 
NEGRKTTI 
AND 


ZAMBRA, 


S@ENTIFIC , 
"ENSEM MAKERS 
TO THE QUEEN, 


* 38 HOLBORN east 


branches vgs, Open hil: 
e 172 Regent Sb, London. 


eo lustrated Description 
Rost Free, 


PB suri. 


I-A. 















P made 
«€ through- 
ay &. out in brass, 

P d ^ neatly eja- 
d À ; pamned, and is 
EX ` not only first-rate 

in optical qualities, 
butis now a handsome, 


















e . 
well-finished Instrument. | — NEGRETTie& ZAMBRA'S “ A ss e, G00 Peres, 
TERREA RRS aaa 999 i25 Wecravigfi, Price 55. 67. 
R. & J. BECK, 68Lorahill, London, E. G. Telephone No. 5343. Telegraphic Addgess : “ Neghetti, London’ 
. . 
à. 7 . E 








OVAL GEPGRAPHICAL SOCIETY. 


“Taw ANNIV ERSARY MEETING will beheld (by permission of the 
Chancellor and Senate) in the Hall of the University of London, Hüriingign 
Gardens, on MONDAY, MAY 23, at 2.30 pm. The Right Hon. Sir 
M. E. GRANT DUFF, G.C.S.L, &c., President, in the Chair 

The Dinner will take place at the Whitehall Rooms, Hotel: Metropole, 
Whitehall Place, S.W., at seven o rr onthe same day 
cM Right Honourable Sir M. E. GRANT DUF E 

bair. 

Dinner charge; RIS 
Row, Burlington Gardens, W. | 
the Dinner. 


peer —————— 


President, in the 


Tickets to be obtained and S ines taken at x Savile 
Friends of Fellows are also admissible to 
















ASTLEY COOPER PRIZE. 


he Mext TRIBNNIAL PRIZE of THREE HUNDRED POUNDS 
{ibe awarded to the Author of the Best Essay or Treatiseon "The Ana- | 
al Distribution of the im batic Vessels and the Physical Forces 
oncerned in the Movement oft ymph." 
- Candidates are informed that their Essays. iger legibly written or type- 
written; inthe English Language, or if in a Foreign: Language, accom- 
panied by an English translation, must be sent to Guy's Hospital on or 
before ANUARY 1, 1895, addressed to the Physicians and Surgeons of 
Guy's Hospital. 
C Each Essay or Treatise must be distinguished by a Motto, and accom- 
panied, bya Sealed Ervelope containing the Name and Address of the 
riter. 
.For farther. Particulars of the | Conditions to be complied with, apply to 
Dr "Harz Wuite, 65 Harley Street, London, W. ^ 


À BACTERIOLOGY. 
KING S COLLEGE, LONDON. 


SUMMER SESSTON 


EDGAR. M. CROOKSHANK, M.B.. Professor. 
oe HEWLETT. M.B., Demonstrator. 
NI Labotsiory will be open dáily from to a.m. to 4 p.m. from MAY 2 to 
: Stader are admitted for (i.) Original Research ; (ii.) Private Study with 
: assistance ; Gii) Practical Course ; (iv.)-Post- Graduate Lectures aid Practical 
Course; (v.) Course for the: Diploma of Public Healrh. 
: ve piis will also: be held every Monday evening from 7to9, beginning 


e 
., 








C E T. 


ies for Sy Nabus to the Secret EY, King * College: 


THE VICTORIA UN IVERSITY. 


The following Examinations will be held at OWENS COLLEGE 
(MANCHESTER) UNIVERSITY COLLEGE (LIVERPOOL), and 
YORKSHIRE COLLEGE (LEEDS), in JUNE. 

AN ENTRANCE EXAMINATION IN ARTS (introductory to the 
Facuity of Medicine) on MONDAY, JUNE 20, and following days. 

AN ENTRANCE EXAMINATION IN ARTS {introductory to the 
Faculty of Music} on MONDAY, JUNE. 20, and following days. 

o CA PRELIMINARY EXAMINATION (introductory to the Faculties of 
_ Arts, Science, and Law)én THURSDAY, JUNE 16, and following days. 
Fees for the above Examinations, accompanied by a List of the subjects 
taken, must be sent to the RxcisTRAR (from whom Conditions of Entrafte 
and further Particulars can be obtained) on-ofbefore JUNE r. 

Manchester, May 1892. 


SCIENCE SCHOLARSHIPS. 


~ Special facilities are afforded by the extensive. Laboratories of 


PENYWERN. HOUSE MILITARY AND ENGINEERING COLLEGE, 
2 PENYY WER NgR®AD, EARL'S COURT, S.W. 
Principal— 
G. W, DE TUNZELMAN NE Sc. (Lond «Univ.), M. i E.E. 
-——-— Tefeeranis —' Trnaselmann, London. 


Stadents are regularly sent to the College by Leading. Educational 
Authoytigs, whose Names are given on the Prospectus. 


“ABERDARE HALL OF RESIDENCE. 


FORWOMEN STUDENTS ATTENDING THE UNIVERSITY 
COLIGGE OF SOUTH WALES AND MONMOUTHSHIRE, 
CARDIFF 


ae are prepared to receive Applicayons for the Post 































The 

PRI 
hé Salary wilt be ££o yearly. 

her deities in Segtember 1692. 

yplications,grith copes $f not less than three t TESTIANEUN to be 

sent not b E than JUNE 4. t9 tha Hon. Secretary. 

case informariog: d to the How. Q9 RET any, Aberdare gal, | 
rdi 


The Principal will I bMequired to enter 0g 








Pig aes 
OO ERTH COLLEGE, SHEFRIELD. 
-The Council of Firth College propose to gigpoint a PROFESSOR of 


MATHEMATICS at a Sfary of £250 a yeat, Vith galfeghe Fees of his 
asses Dutief to commence in October ee Nameg of Candidates to be 





ee 





sentin gpt later A JUNE 8. è é 
Partiaifars on on ications ro the Reoisr RARe Firth C ^oleg- 
e ag ł 
e . 
id * d ? . 
. e *. e. 





> ALLÍ : N & Go) 
AND, bye et cles or WRITERS. 





TYPE 
Translations and: Scientific Work a Special Feature, 


* 39 LOMBARD STREET, ©.C.pOfice No. so (ose fo Lift, 9 


sete tea — 


T « NATURE, Peor leüs tham half Price. A 


Complete Set, 45 Vols., Round in the Publishers’ Cloth Covers, in 
Excellent Condition t cost: £34. Price £13.—ETquire of Mr. J. HALL, 
Chemical Society's Rooms, burlington House, London, W. . 





SOLUTIONS TO EXAMPLES IN = 


BESANT'S ELEMENTARY HYDROSTATICS. 3s. per dozen. 
‘Tuition by sine nea =l. Garn, ir Kilmaurs Road, biis 











GLASS- TOPPED BOXES. 


Neat Rectangular Boxes. 


i inches by tł inches, depth : inch, per dozen xs. 4a. 
n X ts, 6d. 
34 52 ascod, 


of a? » x wE sa 


s n" Yon » 


Circular Boxes, C ard T rays, Glass Tubes, &¢, 
HUGH FULTON, 


89 FutHaM Roan, LONDON. 





| RECENT SHELLS. 


Marine, Land, and Freshwater Shells from all’ Parts 
of the World. 


SELECTIONS SENT ON: APPROVAT 
SPECIMENS EXCHANGED. » COLLECTIONS ‘PURCHASED. E. 
FOREIGN CORRESPONDENCE INVITED. = ; 


HUGH FULTON, ‘Dealer in Reon ‘Shells, 


bdr FULHAM Roan, Losnóm, Sw 


LIVING SPECIMENS FOR THE 








. MICROSCOPE. * 
Voivox globator, Brachionus rubens, Melicerta ringens, Paludicella 
Ehrenberg, iC crvstallimfS, and others — Pond.Lie: Amuetha, «amei 


Vorticella, Hydra, &c., for the Student. 
ing and Description, ts. Post-free. 


T. E. BOLTON, 
FARLEY ROAD, MALVERN MIN 


MINERALOGY. 
SAMU-EL HENSON, 


97 REGENT STREET, LONDON, W., 
ESTABLISHED 1840. e Late 277 STRAND. 


. 
Choice Mineggl Specimens, Gem Stones, Carved Opals, Polished &gates, 
Rock Crystal Balls, Fossils, Rocks, and Rock Sections. 


T LATEST ARRIVALS. 

A Magnificently Crygallized Realgar, C&stallized Pyrrhatine, Altaite 
(very rare), Wheal Maudlin Chalybite, Pink posit pira Ganimite, 
Auerfite, Pyrrhite, Brookite, Tremadoc, Blue TopazeB and Crystallized 
ee Nuggets from outh Afrig Also Diatomaceous Earth neben. 

apan. b^ 
MÀ eM Me 


F. H. BUTLER, M.A. Oxon., Assoc.R.S. Mines, 


e NATURAL "mistony * AGENCY, . 
*158 BROMPTON’ ROAD. LONDON, 


Deafer in ÉockseMinerals, Fossils, and other Objects 
è of Scientific Interest. 


Collections or single specimens provided for students of Mineralogy: 
Geology, Petrography, Metallurgy, Physmgraphy, ande Agricultural Che- 
mistry, to illustrate special works or for individual requirements. A great 
varie of Britgh, Enypean, and American Oresalwaysin stock, alsoa large 
selection af Mitto-Slides of Typical gnd. Remarkable Rocks, Micro-glass of 
S o sizes, Blowpipe and Yissecting Apparatus, and Cabinets for every ‘class of 

al History objects. An interesting series of specimens exemplifying 
dd Kaolinizgtion ofGranite gas just been obtained from Cornwall? 


Specimen Tube, with Draw- 
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. . * . 'e . 
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eal bp Auction. 
EU E © MONDAY, MAY 16. 
_o The Duplicates from thé Céllection of British and® Foreign Bird Skins of 
(0 Howarp Saunders, Egg., F.L.S., F.Z.S.. &c., and the Valuable 


lection of British Lepidoptera forged by the late AurHuR Natsy, 
Esg- of Bristol. PORTE CR 7 4 








MAY 16, at half-past rz precisely, the Duplicates from the Collection of 
British and Foreign Bird Skins of Howaro Saunvers, Esq., F. L.S 
by e Mte Arrnur Naisa, Esq, of Bristol, which includes seven 
vlyommatus aispar, and many rare. Moths—amongst others, Ledia 
Canosa, Macro armidinis,Cleare viluarta Agrotis Ashworthiz, Noctua 
subvesea (some fine pink specimens), Plusia éractea, Stilbia anomala, 
&c.. All undoubtedly genuine, Amongst the Bombyces are some beauti- 


ful varieties of Arcia caja, and an almost unique long series of varieties 
of Nemeophila plantaginis. 
Saturday prior, w till 4, and Morning of Sale, and Catalogues 
Aen... See | 
MONDAY, MAY 23. e°’ 
i VALUABLE COLLECTIONS OF BRITISH BIRDS’ EGGS, i 
Vus INCLUDING MANY RARITIES. 
MR. J. C. STEVENS will sell by Auction | 
at his Great Rooms, 38 King Street, Covent. Garden, on MONDAY, | 
MAY 23, at half-past 12 precisely, the Valuable Collections of British | 
Birds’ Eggs, formed by Hat.ronp PEARSON, Esq, and — Rowse, Esq. | 
including many Rarities. Also Curiosities from Fiji Islands : Minerals, 
Shadls, fossils, Insects, and various Natural History Specimens. 
On View the Saturday prior, ro till 4. and Morning of Sale, and 
ae Catalogues had. i 


lem. 


,&c. Also the Valuable Collection of British Lepidoptera formed 



















TH SfCOND PORTION OF THE EXTENSIVE AND VALU- | 
ABLE COLLECTION OF MINERALS FORMED BY J. W. 
RIMMINGTON, ESQ. 

MR. J.C. STEVENS will Sell by Auction 


at his Great Rooms, 38 King Street, Covent Garden, about the Middle 
of JUNE, thé Second Portion of the Extensive and Valuable Collection | 
of Minerals formed by J. W. RiMMINGTON, Esq., in which will be found 
many Beautiful and in'eresting Specimens, such as selgom occur, This | 





; Collection is especially wch in examples of the old “finds” of many 
Minerals, such aware not pragaced At the present day, excepting those 
“eceurring in old Collections that are dispersed. 
COO Ratalogues ac prepagation, and will be ready shortly. 














SUBSCRIPTIONS TO "NATURE." | 


£ s. d. 
Yearly... 180 
HAif-yearly. i5 A om 6 
Quarterly |... ee ke o 7 6 
TO ALL PLACES ABROAD »—° 
Yearly. . . . + E . 1 10 6 
Half yearly. bs 2.015 6 
Quarterly 2 2. 2... * 0 8 d | 
CHARGES FOR ADVERTISEMENTS. 
oo. Three Lines in Column ` o 2 6 
. Ror Line after HERE IEEE 
| One Eighth Page, or Quarter Column . ò f$ 6 
Quarter Page, or Half a Column I I5 eo 
Half a Page, or a Calumn e 3 à o 
o | 


Whole Page MEMES i nk 





* 





MR. f. C. STEVENS will se by Auction | 


at his Great Rooms, 38. King Street, Covent Garden, on MONDAY, | 


| Mathematical Instrument Manufacturer to H.M. Government, Council of 





















Cambridge atd London University 
Extension Lecturers, &e o 
Highest quality only, £14 145... 
New Catalogue of Optical Lanterns, 
Projection Apparatus, and Scienthfe : 
and other Slides, Four Stamps, 


NEWTON & CO. 
Opticians to the Quern and 
the Government,’ 
By Special Apgpintinent 
TO THE ROYAL INSTITUTION OF GREAT 
BRITAIN, 2 


3 FLEET STREET, LONDON. 





















WIMSHURST. 
MACHINES. UI 


With Glass Plates, all sizes, double and multiple, 
also with Ebonite Cylinders with and without 
Glass. Cases. Batteries, galvanic. end medical. 
Telephones. Galvanometers, pocket, lecture-table, 
and laboratory. School Apparatus of every de- 





















India, Science and Art Department, Admiralty, &c. 
Mathematical, Dyawing, and Surveying Instruments 
of every description, 
Ofthe Highest Quality and Fintsh, at the mosg Moderate Prices. 
Hiustrated Price List Port Frer, 

W., F. S. obtained the only Medal in the Great Exhibition of 1862 fcr 
Excellence of Construction of Mathematical Instrumests, and the only 
Gorp MxpArL In the International Inventiofis Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition. :886 . 

Address t - GREAT ZJURNSTILE, HOLBORN, LONDON, W.C 
e " 


JAMES R. GREGORY; 


MINERALOGIST AND* GEOLOGIST. | 


*4999999999999999999949 


SPECIAL AND TYPICAL coLLECcToNÉ* 


For STUDENTS, LECTURERS, Museums, &C.. | 
As supplied tg the Science and Art Department, South Kensington. 


EVERY REQJISITE FOR’ PRACTICARPWORK, 













O Specimens, ]0s. 68.; 100 do., 21s. ; 2OQdo 
Feri Price List of Minerals, Rocks, and StratigrapMcel Series of Fossils 
Bs Post Free. 
ROCK SECTIONS for the MICROSCOPE from 1s. 62. each, Poft Free. 
b ae CATALOGUES GRATIS. 

CABINETS, GLASS.CAPPED BOXES, TRAYS, HAMMERS, &c. 


du EM always in Stock. è e e 
THOMAS SELL, 


tags. | 





D. RUS 


‘98 NEWGATE STREET, LONDQN, EC*. "A .* is 4 
z : e A LÀ a E r7 
Sg oe . . - . . . . 
DRE . e . e 
* . * " e 
auae *. 





. . n 
| COLLECTIONS OF MINERALS, FOSSILS, * ROCKS, 
o Hiust'ig all Elementafy Wogks. E 


9 Also, Museum Fitgngs$ Cases, and all Materials for Display, &c., 
. . 


of Specimens, 








SPRCIAL COLLECTIONS FO EACH WORK. 
NÉW fists NOW READY,  e* 
And may be had Post fre OngapPlication at the RÉpository and Museum, 
88 CHARLOTTE STREET, BITZROY SQUARE, 

s LONDON. 


















CHARLES GRIFFIN & COS NEW LIS 


T 
NisTH A®apan Issue. Handsome Cloth. 75. 64. 


. 
THE SCIENTIFIC AND LEARNED 
SOCIETIES OF GREAT BRITAIN AND IRELAND (YEAR- 
BOOK for 1892). Compiled from Official Sources, and comprising, 
besides other Ufficial Information, Lists of the Parers read during 


* 1891 before every Society of importance in th United Kingdom. 


“ An INVALUABLE index to the literature of British science." — Westminster | PA PE rug : 
: , i "s ; and a vivid picture of actual life in Central Afric 


Review, {This day. 


BLASTING: a Hand-book for the Use of Engi- 
neers. and others engaged in Mining, Tunnelling. Quarrying, &c. By 
O, GUTTMANN, A.M fost.C.&. In Large 8vo, with numerous 
illusirationsfind Folding Plates, Cloth, 10s. 64. (This day. 












portant Methods. By A. BROTHERS @EF.R.A.S. In Large 8vo, with 


Woodcuts in the Text. [Next week. 


and interesting Experiments illustrating some of the Chief Physical and 
Chemical Properties of Surrounding Objects, and the Effect upon them 
of Light and Heat. By C. R. ALDER WRIGHT, D.Sc., F.R.S., 


London. SEcowp Eprrirow. In Large Crown vo, Cloth, 6s. : Gilt and 
Gilt Edges, 75. 64. 


C STEAM BOILERS: their Defects, Management, 
and Construction. For the Use of Mechanics, Engine-drivers. Boiler 
Attendants, &c. By R. D. MUNRO Chief Inspector, Scottish Boiler 
Insurance Company. Second Edition, Revised and Enlarged. Large 

i Crown $vo, Cloth, 4s. Ga. (This day. 


Pocket-Book of) for the Use of Electricians and Engineers. 
MUNRO, CE., and. Prof. A. JAMIESON, F.R.S. E. M.Inst.C.E., 
M.LE,E. Eighth Edition. Pocket Size, Leather, 8s. 6¢. The Eighth 
Edition has been Revised and Enlarged to 7oo Pages. 


Lonpon: CHARLES GRIFFIN & CO LIMITED, 
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THE THRESHOLD OF SCIENCE. Simple 


ELECTRICAL RULES AND TABLES (a | 
By | 


| 


" EDWARD STANFORD'S 








NEW PUBLICATIONS. , 


I TANGANYIKA:, Eleven? Years in Gentgal 


Africa. By EDWARD toofr HORE, Master Mariney, With © 
Portrait, Maps, gnd a number of Original lustrations, 8 Large Post 
$vo, Cloth, 7s. 64. 

“A simple, straightforward narrative of missionary enterprise and endeavour, 

en TUNES 

*“The Christian interested in missions, the stafeaman, the trader, and the 


| scientist will alike find matter of interest in this book." —CArgstian World, 
P * 


EPIDEMICS, PLAGUES, and FEVERS: 


PHOTOGRAPHY: its History, Processes, Appa- | 


iratus, and Materials, comprising Working Details of all the more im- | 


* 


Lecturer on Chemistry and Physics in St. Mary's Hospital School, | 


| photographs taken by the authors after che great convulsion of last year, 





24 Full-page Plates, illustrating the Processes described, and numerous | text-books of Public Health, and as a use 


their Causes and Prevention. A Hand-book of Sanatory Principles. 
By the Hon. ROLLO RUSSELL. Demy vo, Cloth, 16s, net. : 
‘The work will find. a useful place in the library of all sanitarians,"-- 
Glasgow Herata. 
“The work will be welcome as a valuable supplement to the ordinary 
fA book of reference for all who 
fence.” — Seotssneas. 








are interested in the prosess of sanitary sc 


9 OF great utdity." — Manchester Examiner. * 
|, The GREAT EARTHQUAKE of JAPAN, 
189r. By Profs. JOHN MILNE, F.R.S., and. W.. K, BURTON, «€ 
C.E., of the Imperial University of Japan. Oblong Folio. Handsomely 
Bound in Cloth, 425. net. T ; 
*.* This beautiful volume consists of iaproductions of twenty-nine large 
* 


illustrating its effect on the face of the country—on engineering: structures, 
buildings. and the life of the inhabitants, Prof. Milne's repuratéon as the 
greatest living anthority on earthquakes gives the letterpress the highest 
value. ‘he work is entirely produced in Japan. 

of 


STANFORDS HANDY ATLAS 


MODERN GEOGRAPHY, consisting of Thirty Maps, each r4 inches 
by rr. engraved in the best style, giving the leading Physical Features, 
and Coloured to show the latest Political Boundaries; also an Alpha- 
betical List of over 30,000: Names, with. Latitudes and Longitudes. 
Bound in Cloth, Price 10s. 6d. Size, when shut, 7} inches by 12. 

“ Handsoniely and durably bound, beautifully printed on: fine paper, and 


* 


| embodying the resultsof the latest geographical researches, this inexpensive 


j atlas is wholly gdmirable."—Aarapean Maid. 








THE CONTEMPORARY SCIENGE SERIES. 


Epirep BY HAVELOCK ELLIS. 
RECENT. FOLUMES. 
‘BACTERIA AND THEIR PRODUCTS. 
By Dr. G SIMS WOODHEAD, Hjustrated. 


oo excellent summary of the present state of knowledge of the subject.” 
woe Larned, 


EDUCATION AND HEREDITY. By J. M. 
GUYAU. 
“Tt is eee of th value of this book that the natural impulse on arriving 





at its last page is to turn again to the first, and try to gather up and co- | 


ordinate some of the many admiratile truths it presents." — 4d ifi /acobin. 


* 

THE MAN QF GENIUS. By Prof. Low- 
BROSO. Illustrated. 

** By far tif most comprehensive and fascinati 

Ce emm Generalizations goncerning genius which has yet 
* o0 fournaqpf Mental Science. 

-THE GRAMMAR OF SCIENCE, By KARL 
PEARSON, M.A, Weofessor of Applied Mathematics, University 
College, Gresham Professor of Geometry. 

a A work no sciggtist can afford to neglect. — It grill bear close study, and 
provegducative even to the expert." — Glasgow Herald. 


* 









* collection of facts and 
«gn brought together 9— 


¥ 
e Ready in a few days. 
PROPERTY : its Origin and Development. By 


m H, PRROURNNAU, GÉneral Secretary to the Anthgpological 
Society, Paris, and Professor in the Schogl of Mthropology, Paris, 


og Longon : WALTER mie. E rep) %4 Warwick Lane, 
p MM Ig eM 
A . Fourth Editigp tss. e 
* » 
.. PROTOPLASM:°* 


$5. à T s , 

PHYSICAL LIF È AND LAW. 

e © e 
+ By LIONEL BEALE, FR, 
. e 
HARRISON 8'SONS, Pall Mal. * e 
e. e *. e 
e > 


e 


ee 








CAL SUBJECTS. By E. BONAVIA, M.D., Brigade-Surgeon, 
LM.D. With i60 [lustrations. es. 62. ; 

* Are well worth reading, for they are pleasantly, sometimes even 
amusingly, written, and in many instances are both original and ingenious.” 5 


|o—Westininster Review. 


* The ‘author sees modifications and traces developments ndi obvious to 
ordinary observers," — Nature. : 

“A thoughtful volume of notes on botanical phenomena viewed. from the 
broad and philosophical standpoinfof the modern theory of evolution." — 
Bookseller. : 

W; 


MY. GARDENER (Illustrated). By H. Wo. 
WARD, F.R H.S, Head Gardener to the Kight Hon. the Barlofi 
Radnor, Longfðrd Castle, Salisbury. 2s. 64; by Post, av. od. ; 


t The book is replete with valuable cultural notes indispensable to the" t 
millions who are now turning to gardening a@ a source of pleasure and 
profit." —Gardencers! Chronici. 


KEW BULLETIN, Issued by the Director of 


Ke Gardens, Monthly, 2¢. Appendices, ad. each, Annual Subscrip- 
tion, including postage, se gd. ° . 


| TEN YEARS’ SUNSHINE., Record of the ` 





Registered Minshine at 45 Stations in the British Isles, 1881-90. 25. 
‘A very interesffgzeecoPRL" — Ga rdening World. 


INDIGENOUS "GRASSES OF NEW 

@ ZEALAND. By TOHN,BUCHANAN. Full-page Elustrations. 
Imp. 4tog Half Morocco, 155.6 Royal vo, 5y. . 

MANYAL OF BIRDS OF NEW ZEA- 
L&ND. By WALTER L. BULLER, CMG; SED, ERS 


e Numer$us Piates. Royal 8vo, ros, 


HAND.BObKk OF NEW" ZEALAND. 


By R. A, SHERRIN. 


BgRSHEs. Demy 8vo, Cloth, zx. 











res 159" “I Hastrations, Price @os. é 


OTHER METALS? By J. A, EWING, M.A., B.Sc., &c. 
After an introductory chapter, an account is given ‘of the methods which 
j finally employed to measure the magnetic quality of metals. 
on ors Hysteresis follows." The influence of Temperature and the 
jM of Stress af next discussed. The cogception of the Magnetic 
CAT is explained, and the book concludes with a chapter on the Molecular 
Theory of Magnetic Induction, 


Vol. I. Now Ready. „éco Pages, 157 Mlustrations, Third Issue, Price 75. 6d. 
Post free ( .); abroad, Bs, d.y Post free. 


THE ALTERNATE CURRENT TRANS- 


FORMER IN THEORY AND PRACTICE. By J. A. FLEMING, 
M.A., D. Sc., Professor of Elec Engineering in UniversityCollege, London. 
Vol. II., over 6oo Pages, and more than 30o Illustrations, Price ras. 6d. 
Synopsis or CONTENTS. —Chapter I. The Historical Development of 
» the Induction Coil and ‘Transformer.—Chapter II. Distribution of Electrical 
Energy by Transtormers.—Chaprer HI. Alvernate-current Electric Stations. 
Chapter 1V. The Construction and Action of Transformers.—Chapter v. 
ir Practical Applications of Transformers, [Ready in June. 
H HLECTRICIAN ** PRINTING & 
COMPANY (Limited), 
Sarissury Covet, Fleer STREET, Lowpon, B.C. 
Complete Catalogues sent P ost free en application. 


Just Published, Third Edition, 2 Y ols. is Demy 3 8vo, Cloth, Price 325. 


A TREATISE ON ELECTRICITY AND 
MAGN PTSM By JAMES CLERK MAXWELL, M.A., LLD. 
Edin, D.C.L., S. Lond. and Edim, Honorary Fellow of ‘Trinity 
& A and ie jose of Experimenta! Physics in the Umversity of 

übridge. 

ra 4 Sappiemänkary Volume, by Prof. J. J. THOMS 

early publication. 

HENRY FROWDE, Clarendon Press Warehouse, 

Amen Corner, E. e 






* 
















SON, is in the press for 


. 1Sadon: 


AN ENTIRELY NEW YE AR- BOOK. 
Just Published, Price 75. 67. 


THE YEAR-BOOK OF SCIENCE. Edited 
by Prof. BONNEY, F.R.S, and containing contrilgutions by leading 
Scientific Writers. 

*- '*A boon to scientiic men QAenical NEUS. 


a , CASSELL: & e IPANY, L td., Lodgate Hi 
; Day i5 Posusus D. 


 FARMYARD MÁNURE: 


TIS NATURE, COMPOST nm Ar at TREATMENT. By C. M. 
mma MAN AEA. BSc. PRSE, ELC, FCS, Lecturer on 
Agrieniearal Chemistry, Soar of Scotland eee College: Examiner 
in Chemistry, University of Glasgow, &c. Crown Svo, 1s. 
“The matter treated of is one of unrivalled interest. . We can rer 
commend Mr. Aikman's little book to all farmers and landowners as 3 
practical authority to consolt. Dubia Maii 


DIUI BLACKWOOD & SONS, Edinbu 











h cu banda. 





Post Free for Sex ‘Stamps. a 


W. Wesley and Son's Book Circular 
(No. 114). Important Works for Sæte on 


ASTRONOMY: 


Covtuining History of Astronomy ; Periodicals and Publications of 
Societies and. Observatories ; Theore@tal and Practical Astronomy ; 
SiderealeAstronomy ; Astronomical Tables and Logariths; Geodesy 
and Observations for Position ; Spectrum Analysis and Celestial Photo- 
ography 3 voks on the Sun, the Moon, the Planets; Comets and’ Meteors. 
goo Y ork A * 


WILLgAM WESLEY & SON, . 
28 ESSEX STREET, STRAND. roxp&n, n 
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JAHRBUCH UBER DIE FORTSCHRITTE DE 


|! HAMILTON, SIR W. ROWAN. 


Cambridge." 












"On the ORGANIZATIQN of SCIENC 


An Essay towards Systematization, address% togill Fellows of Scien 
tific Societies, and others. By a Free Laney 15. net. 


EM WILLIAMS. & NORGATE London. 


"QN SALE BY MACMILLAN AND BOWES, 


CAMBRIDGE. 


| TRANSACTIONS OF THE ROYAL SOCIETY OF 
LONDON, 1875 to 1889; forming Volumes 165. to 180 (including tbe 
Supplementary Volume 168). 36 Vols, 4to, Cloth as Published. — £36.- 

PROCEEDINGS OF THE ROYAL SOCIETY OF 
LONDON, 1874 to 1895, forming Volumes 23 to 48, Complete in Parts 
as Published. Ast 

ACTA MATHEMATICA. Edited by G. MjrrAG-LEFFLER, 
Vols. I. to XTI., 1882 to 1889, Complete in Parts as Published. £s ros. 

QUARTERLY JOURNAL OF MATHEMATICS, 
Vols. L to XXIV. (1899). Vois. 1 to o Half Bound, the rest in-Parts - 
as Published. £30. 


































MATHEMATIK, Herausgegeben von Drs. C. OHRTMAN'N und 
F. MULLER. Band I. to XV. [1868 to 1883]. Vols. : to s Halt 
Calf, the rest in Parts as Published. £6 6s. ; 
Elements of Quater- 


nions; and Lectures on Quaternions. 2 Vols, Half Moraceo. 1853465. 


£7: 

CASEY, Joan (1) On a New Form of Tangential Equa» 
tion, 1877: (2) On the Equations of Ciroka (Second Memoir) 1879$ 
o On Cubic Transformations, 1880. 79. 6a ] 


- Instrument Company, Cambridge. 
Address all commurftcations ** Instrument Company; 


Price List of Scientific Instruments, sent post free. 
Illustrated Descriptive List sent on receipt of zs, 6d, 
The Cambridge Scientific Instrument Company, 
St. Tibb's s Row, r, Cambridge. 
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THE REVIVAL OF THE STEREOSCOPE. 


CAMERA FOR 
STEREOSCOPIC 


AND 


SINGLE VIEWS. 


LIGHTEST PRACTICAL 
e CAMERA OF ET 
THE BEST MAKE 
EVER OFF ERED. |. 














WV.’ I. CHADWICEY 
Expert in Photography, 


^ T, MARY'S STREET, MANCHESTER, | oo 
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MESSRS. MACMILLAN AND 60.6 NEW BOOKS. - 
. e i: E 
NEW NOVEL BY'MARION CRAWFORD. 
Now. Ready, 3 Vols, Crown $vo, Cloth, 315 6de e * 
zi ' AT 4 A n " TOR (1 ET 
& . * 4 * E ¥ . , 
THE THREE FATES. By F. Marion Crawrorp, Author of** Dr. I5aacs (ht 
* 1 "a H * s LÀ 
Witch of Prague,” ** Khaled," &c. € 
GLASGOW HERALD :-—*" Very delicately and charmingly worked out, and it is doubtful if Mr. Crawford has ever turned 
out any more perfect piece of literary work,” " g 
SCOTSMAN :-—'* Asa study of modern manners, and as a picture of every-day character, it is both powerful and interesting. , 
NEW VOLUME OF MACMILLAN'S THREE-AND-SIXPENNY SERIES. = j 
m" . Now Ready, Crown 8vo, Cloth, 3s, 64. 
OLIVER TWIST. By Cnarres Dickens. With 27 Illustrations. 
An accurate reprint of the text of the first edition, accompanied by reproductions of all the original illustrations, There ts also 
prefixed a short introduction written by Mv. CHARLES DICKENS, the novelists eldest son; giving a history of the writing and 
publication of each book, together with other detatis, biographical and bibliographical, likelygto be of interest Vo the reader. 
Jos The PICKWICK PAPERS Jave teen already issued, and the hæt four volumes at monthly intervals will be NICHOLAS 
U"NickLtEBY, Martin CHUZZLEWIT, THE OLD CURIOSITY SHOP, BARNABY RUDGE. 
GLOBE :—" The most desirable cheap edition of the immortal * Papers’ that has ever been offered to the public. In its later 
form this humorous masterpiece will no doubt have thousands of new and delighted readers.” 
: NEW VOLUME OF THE CAMBRIDGE SHAKESPEARE, 
. Now Ready, Vol. VL, 8vo, Cloth, 105. 64. : 
3 y 4 ^ rY^ -—34* 
THE WORKS OF WILLIAM SHAKESPEARE. Edited by W. Apis 
WRIGHT. In9 Vols Vol. VL, ‘Troilus and Cressida, Coriolanus, Titus Andronicus, Romeo and Juliet... Vols.*I.- V., 
still on Sale, Price tos. 6g. ea&h. 





MACMILLAN AND CO., LONDON. . 








i 5 „t. 
MM TOM" |: | BEST BLACK INK KNOWN. 
OLLOWAY'S OINTMEN INFALLIBLE DRAPER'S INK (DICHROIC). .. 
i ] DIFFERING FROM ANYTHING ELSE EVER PRODUCED. : 
. a s REMEDY Writing becomes a pleasure when this ink is used. lt hasbeen adopted in 
; [ ; the principal Bagks, Public Offices, and Railway Companies throughont 
For BAD LEGS, BAD BREASTS, OLD WOUNDS, 9S0RES and i : SER Ape . à s 
t writes a! t instant . | Fh il th A . 
ULCERS, If effectually rubbed on the Neck and Chest, it cures Dors sot corrode Stel Bens. ima Bidlting-paper may be applied at the 
H y - i " * 
SORE THROATS, BRONCHITIS, COUGHS and COLDS ; and for | Can be obtained in London, through Méssrs. Barg.av = Sons, Farring- 





don Street "us Eowanps, Qld Change; F. Newsrry & Sons, Newgate 
Street i and to be had of all Stationers. a 
] BEWLEY & DRAPER (Limited), Dublin. 


PERKEN, SON, & RAYMENT, ssim LONDON. — 


For Generat Excellence, Definition, and Mar- “ OPTIMUS V UBIQUE CAMERA.| PHOTOGRAPHIC OUTFITS. 


conifying Power, we invite intending Purchasers 
dà test our Field and Opera Glasses against any | pictures 44 by gins. May be used or ‘Tripod or 
dnt the world. in hand. 





GOUT, RHEUMATISM, and al; Skin Diseases it isunequalled. 








Superior dong Focus, Rack Camera; Dark 
Slide, Rapid Rectifinear. Lens, fastantantens 


a OPTIMUS » SCcouT. | i she ag yr Tripod, and Waterproof Case come 
| Plates, — Euryscope rene. 











Medium Size «e! | Three Dark f Lens, For For 
Clear Definitions. | ° | Slides, | £5 5s. $ ss 
| Good Field n° m | i Focussing § — | Plates Plates 
— . 10/- Screen, With 
CT Target Marks, L| ^ View Rapid | 83 by 64, 63 by 4d, 
rape yards Findgr, Rectili- 
Magnifying 64 i Shutzer, A near | 160s. 110s. : 





times e AR 
ee . 





&c. GA. u 
WIMSHURS MACHINE. | 
Works in any Weather. Bost made, Studded Plates. 


» . WITH, 15,[NCH PLATES,e£4 10« 0 : 
Sse ° e fe H » e5100 


O B 6 10. 0 1 
$ NEW POLARIZING PRISM. 
CHEAP SCHOOL APPARATUS ` 


Approved by Science and Att Department, , 
"HARVEY & PEAK, 


e s6 CHARING.CROSS ROAD, W.C. 
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* NEW BOOK BY DR. BRUNTON. 7 * 


Now Ready, 8vo, Cloth, 35. 6g., net. 


‘AN INTRODUCTION TO MODERN THERAPEUTICS, 


cing the Croonian Lectures on the Relationship between Chemical Structure and Physiological Action, ' 
delivered before the Royal College of Physicians in London, June 1889. 
e. 
g” 


LAUDER BRUNTON, M.D., DSc. Edin., LL.D. Aberd., F.R.C.P, FRS: 


















NEW VOLUME OF “NATURE SERIES." ; 
be Now Ready, Crown 8vo, Cloth, 7s. 6d. 
THE, APODIDÆ: : A MORPHOLOGICAL STUDY. By Henry MEYNERS | 
: BÉRNARD, MLA. Cantab. With 71 Illustrations. 

SCOT: MAN: —*A book which zoologists will very greatly prize. The writer has worked out the task he set bef i 


: with the greatest eare and in the most elaborate manner, and has presented the fruits of his labour in à volume which every love 
E. ud scientific. investigation will thoroughly appreciate. ; . . A valuable contribution to zoological investigation.” 





THOROUGHLY REVISED AND ENLARGED 
Now Ready, Second Edition, Globe 8vo, 45. 64. 


BLOWPIPE ANALYSIS. By J. LANDAUER, Menaber 3 the Imperial German 


al at ees Authorized English- Edition, by James TAYLOR, B.Sc. Thoroughly Revised and Regul. 










^ A NEW TRIGONOMETRY FOR SCHOOLS. e 
5 Now Ready, Crown Svo; Chith, 6. 64. ; or in "Two Parts, 35: 64. each. E 
| OF PLANE TRIGONOMETRY. B y Rawbox Levert 


sters at King Edward’s High School, Birmingham. In Two Parts. - 
NA TURE: xa Our sümming up is that the book is one of the best we have met with on the subject." r 


" Now Ready, Fcap. 8vo, Cloth, 25. 6d. * VES ; : 
NUMERICAL TABLES AND CONSTANTS IN ELEMENTARY 
2 SCIENCES. By SYDNEY LUPTON, M.A., F.C.S., F.I.C. d i 






"18mo, 15. i 
A coUi RSE OF EASY EXERCISES ON BOOK-K EEPING A: Companion - 
and. athe pO timer of Book-keeping." By J. THORNTON. 











s . 
ak contains a series of 1 so easy exercises in Book keeping, Bhich can be use fuk any texts book en the subsect, Sut arem 
kii adapied ww use E tif the * Primer ef Book- heaping. e There are several distim tive features." 
E i * e : E. e? 
Second Edition, Bnlarged. 8vo, 145, * 


N .ELEMÉNTARY TREATISE GN THE DIFFERENTIAL L CALCULUS 


: With A pplications and numerous &xamflet. By JOSEPH EDWARDS, M. A., formerly Fellow of Sidney Sussex a. 
Cam ridge. 


y D ue Thinbe 









e © * 
disuing a second editton of fie Present volume, it gas been foundedesirable tg enlarge it considerably" beyond of originat i 
x. Considerable additions hawe heen made to somg of the wiginag articles, and otheys Aize been rewr wien. us 
: . oe. Ce 


e 
Fitth Edition, R Revised and Enlarged, 8vo, 12 2 ” 


\DVANCED PART OF A TREATISE.ON THE "DYNAMICS bF 


M OF ACID BQDIES. Being Part,II. of a Treatise on the whog ae with Rumerous Examples, By. 
CH? Sc. D., LED., F. R. S., &c., Ho Fellow of Peterhouse, Cambridge.. Ex 


É ei ang improvements faoi been inte de, particularly Mm fig last half d 4, the bole, re phus have : ; 
. 9, . e 
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NEW MIEROSCOPIC OBJECTS. | 


Fertile Seed of Sugar-Cane"rom the West Indies, hitherto unknown, 
` h 


the Cane having always heen reproduced by cuttings Ge 
Bacillus of Tafluenza, in ion of Lung 8 0 






Set of 34 Botanical (Comparative Anatomy}, specially 


Highest Quality of Workmanship only. 
ee 




















arranged for the use of Students, 1n case. ae su eso wed MEO uu cu. i gus : x T ae 
Section through Eye of Dytiscus Beedle, very fine. a P o > The Van Heurck Miqrosebpe for’ Photography, 8, on Tripag 
3rucine Crystals for Polar . : e M $E QF JEMEN ane ask ase e from 16@ro 
e ^ The Edinburgh Student's Microscope... a m e from — 3 ro 
Spiny Spide : » o , New Achromatic Condenser, r'o N.A., for Photo-niicrography, 
Parasol Ant, Ocodoma cephalotes ae Kc., with Tris Diaphragm wena ee 3 8 
Winged Ant on 2 o New Double Nose-piece in Aluminium, very Light and Compact t o 
Grasshoper — .. e 2:0, New Photo-micrographic'Apparatus. ^ € 
Larva of Butterfly PS v ^s ie ao mi 
Classified List * ing a Stock af aono Fry -class Microscopie Ful Hiustrated Catalogue of Microscofes and Apparatus sent Post i 
€ ts sent Post free on application. on application, 
W. W ATSON & SONS, OPTICIANS TO HER MAJESTY S GOVERNMENT. 
. + 4 € ANID, € ] " Li i 
. 313 HIGH HOLBORN, LONDON, W. 
ESTABLISHED 1837. AND 251 SWANSTON STREET, MELBOBRNE, AUSTRALIA 


AWARDED-2 GOLD MEDALS, Paris Universal Exhibition, 1:885: 2 WIPLOMAS OF HONOUR for MICROSCOPES and MICROSCOE 
OBJEC US, Antwerp International Microscopical Exhibition, 18915 m AND OTHER MEDALS atthe Principal International Exhibition 
: x a s ofthe World. 
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An excelle&t relish for “fish, fles 
and fowl.’ 
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Should never wea: 


| anything next to t! 
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AND SHIRTS. * 
CELLULAR AERTEX CLOTH is compBsed of small celis, in which | 
the air is enclosedeand warmed by the heat of the body. A perfect non- | 
conducting layer is thus formed next the skin. Owing to the CHLLULAR 
construction, this cloth is much lighter and better ventilated than ordinary 
fabrics, and is easier to wash. CELLULAR AERTEX Crore is made in 
Cotton, Silk, Silk and Cotton, Silk and Wool, and Merino. 


. 
e _ Illustrate € LisPof fol) range of Cellular Goods, with names of 165 : a 


; Country. Agents, sent Post free on application, ` Unrivalled for Shirts, Pyjamas  ABIBIF 
Dx OLIVER BROS., 417 Oxford Street, London, W. j and Costumes, Undervests, gor MEA : 
So BOBERT SCOTT, 14 & 15 Poultfy, Gheapside, FAC, | bination Nightdresses, and all " th. 


à e VAI » ^ 

Mrs@ NOLAN (Ladies'Goods only), 39 DaWson Street, Dublin. | Children’s Garments, 
TAAFPE & COLDWELL, 81 Grafton Street, Dublin. — 2:9 3 a ` à 

* eSTARK BROTHERS, 9 South Bridges Edinburgh. Cavrion.—The Initials B. & M. are Printed on every 5 yards. ( 

C. JENNER & COe (Ladies Goods only), 48 Princes Street, | all Drapers, or write to the Proprtors, BARKER & MOODY 
Edinburgh. b Perseverance 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


e “ To the solid ground 
Of Nature trusts the mind which builds for aye." —WORDSWORTH. 
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NEWTON & CO; 'NALDER .BROS. & co. 
SCIENTIFIC INSTRUMENT MAKERS | 16 RED LION STREET, 
p avem bee Wen ORPA EAMAN ee eo Ar 0 CLERKENWELL, LONDON, E.C. 


FOREIGN GOVERNMENTS, OXFORD, CAMBRIDGE, LONDON, | 
. AND MANY OF THE FOREIGN UNIVERSITIES, ETC., H 


By Special Appointment | : 

Se end EUN Guter Reim aud Our, New CATA LOGUE 
; & > MANUFACTURE OF 
HILO: OPHICAL APPARATUS - FOR | TN - : 
ight, at, Magnetism, Electricity, Hydrostatics, ELECTRICAL TESTI 
em E Hydrau 8, Pneumatics, Mechanics, ác. i : 
: : : OGUE 64. POST FREE. 









AND 


ALSO 


— pus S UN Lanterns, Projecting Microscopes, | SCIENTIFIC IN STRUMEN 


Polariscopes, and Micro-Polariscopes of the highest quality. 
New Catalogue, cineluding List of Lantern Slides, 4d. IS NOW READY. 


"OPTIQGAL PROJECTION. By Lewis WRIGHT. Second 
Edition, A Complete Guide to the Use of the Magic Lantern, the 
Lantern Microscope and Polariscope, and to the Projection of Scientific 
Experiments. 

Just Published by Longmans, 6s. het 45. 6d., Post free, 4s. 10d. 


NEWTON & CO., 3 FLEET STREET, LONDON. 


Forwarded on Application. 






NEGRETTI AND ZAMBRA, 


SOLE MAK RRS tr . 


. TS 2 PATENT) SUNSHINE RECORDER: > 


Latest and Most Perfect. 
forme . 


Price 
* £5 158. fid. 
With a sufplyet Charts. 
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NEW ee MOTOR. œ | i 
or Chemical ng Physical Laboratories, | 
D Bentitis,and edical Electricians. : AM 
me 2 D, £18. 





B: 5 PP; Dato | FP. RD T 
H J. GRIF FI | P UR ONS, p? | . TR "pu Quse, TRE MAL 
"e i 1200 av 4 Price 55. 
22 G R R ICK ST RE E T, L Be N, wW. kA Telephone No. 6585. Telegraphic Address ; ‘ “Nesfeiti Landon.” 
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BRITISH ASSOCIATION ; 
-FOR THE 


ADVANCEMENT OF SCIENCE, 
BURLINGTON HOUSE, LONDON, W. e 


(2 The NEXT ANNUAL GENERAL. MEETING will be held at 
“EDINBURGH, commencing on WEDNESDAY, AUGUST 5. 


i 
| 
PnhEsipENT-ELECT : | 

SSIR ARCHIBALD GEIKIE, LL.D., D.Sc, Rer. Sec. R.S, F.R.S.E., | 
BGS, Director-General of the Geological "Survey of the United | 
Kingdoim; Corresponding Member of the Institute of France. | 
NOTICE TO CONTRIBUTORS OF MEMOIRS.—Authors are re- | 
minded that the acceptance of Memoirs, and the days on which they are to | 
be read, are asfar as possible determined by Organizing Committees for the | 
several Sections before the beginning of the Meeting. Memoirs should | 
sent to the Office of the Association. | 
‘Information abo&t Local Arrangements may be obtained from the Local | 
Secretaries, Edinburgh. | 
| 





G. GRIFFITH, Assistant General Secretary. 








“ ROYAL 
‘Tus ANNIVERSARY MEETING will be held (by permission of the | 


| 
Chancellor and Senate) in the Hall of the University of London, Burlington | 
MONDAY. MAY 23, at 2.30 pm. The Right Hon. Sir | 
| 

















v Gardens, on 3 
M.E, GRANT DUFF, G.C.S L, &c., President, in the Chair. i 
“The Dinner will take place at the Whitehall Rooms, Hotel Metropole, i 
Whitehall Place, S. W., at seven o'clock oa the same day. 
The Right Honourable Sir M. E. GRANT DUFF, President, in the | 
air. i 
“Dinner. charge, 2:5. Tickets to be obtained and places taken at 1 Savile 
Row. Burlington Gardens, W. Friends of Fellows are also admissible to 
the Dinner, i 


ZOOLOGICAL SOCIETY OF LONDON. 
es ZOOLOGICAL LECTURES, 1892. 


| Course of Four Lectures will be delivered in the Lecture Room at the 
ety’s Gardens, Regent's Park, on THURSDAYS, at 5.30 p.m., com- 
mencing THUKSDAY. MAY 26, by Mr. F. E. BEDDARD, M.A., Pro- 
"sectorto the Society. Subject, * Anthropoid Apes." 

"Fee for the Course (including admission to the Gardens on the Days of | 


Lectures), 55. ; g 
Tickets may be obtained from Mr. F. E. BEDDARÐ, Zoological Societg's 


/-Gardens, Regent's Park, N.W. 
: , P. L. SCLATHRg Secretary. 














THE VICTORIA UNIVERSITY. 


The following Examinations will be held at OWENS COLLEGE 
(MANCHESTER) UNIVERSITY COLLEGE (LIVERPOOL), and 
“YORKSHIRE COLLEGE (LEEDS), in JUNE. — 
AN ENTRANCE EXAMINATION IN ARTS (introductory to the 
Faculty of Medicine) on MON DAY, JUNE 20, and following days. 
AN ENTRANCE. EXAMINATION IN ARTS (introductory to the 
“Faculty of Music)on MONDAY, JUNE. 20, and following days. g 
A PRELIMINARY EXAMINATION (introductory to the Faculties of 
Arts, Science. and Law) on: THURSDAY, JUNE 16; and following days. 
Fees for the above Examinations, accompanied by a List. of the subjects 
‘taken, must be sent to the REciszRAR (from whom Conditions of Entrasce 
and further Particulars can be obtained) on og before JUNE rz. 





















‘FOR WOMEN STUDENTS ATTENDING THE UNIVERSITY | 
COLLEGE OF SOUTH WALES AND MONMOUTHSHIRE, i 
of CARDIFF. 

The Executive Committee arg prepared to receive Applications for the Post 
SOC PRINCIPAL e 

‘he Salary will be 48o yearly. @The Principal will be required to enter on | 
Cher duties in September 1892. . , i 
plications, with copies. of not less than three reciht Testimonials, to beg | 

sent not later than JUNE 4 to the Hon. Secretary. 
< For.furth?r information, apply to the Hox. SECRETARY, Aberdare Hall, 
Cardiff. - e 


"SCIENCE SCHOLARSHIPS. 


| sta facijities are afforded bythe extensive Laboratories of 


PEÉNWERN HOUSE MILITARY AND ENGINEERING COLLEGE, 


| 
©; PENYWERN ROAD, EARL'S COURT, §.W. 
ory A 

| 


* * *  Principal— . 
. W. DE TUNZELMANN, B.Sc. (Lond, Gniv.), MLE. Eè | 
H . i 
Students Gare regularly 


el clegragist- Tunselnianns London” & 
t w the College by Leafüing Educational 
Authorities, whose Names are given on the Pyoflpectus, s " 
; - : oe | 
-° EIRTH COLLEGE, SHEFRIELÓ. | 
“Phe Council of Firth College prepose to appoint a PROFESSOR of | 








G 





ATHEMATICS at a Salary of $250 a We, with half the Fees of his 
lasses. Duties to commence ingOctober next. Names ef OMudidates to be 
ntin not later than JUN E 8. x 4 
Parti@lars.on applicatifn to the Reai$reag, Firth Collezt. e 
ms e. . . 

e *e 
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ee 


oe 





©, Council and Officd&s for the ensuing year, 


. 





*LINNEAN SOCIETY | 
The ANNIVERSARY MEETING ef t 


Societ; y, for the Election of ‘ 
ndgfor other business, will 
pn House, UPidtadilly, on : 


- 


be held at the Society's Room in Burlin 
TUESDAY, MAY 24, ft 3 o'clock precisely. 
: B. DAYDON JACKSON, Secretary. 

- * 


KIDDERM[NSTER AND «DISTRIÓT | 
SCHOOL OF SCIENCE AND ART. 





cw 


Salary, .. 





TYPE AND SHORTHAND WRITERS. 


. ?. * * 
Translations and Scientific Work a Special Feature. 
39 LOMBARD STREET, E.C., Gffice No. 59 (close to Lift), 








|! F. H. BUTLER, M.A. Oxon., Assoc.R.S. Mines, 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Collections or single specimens provided for students of Miferalgy, 
Geology, Petrography, Metallurgy, Physiography, and Agricultural Che- 
mistry, to illustrate special works or for individual requirements. A great ii 
variety of British, European, and American Oresalwaysin stock, alsoa large ^ — 
selection of Micro-Slides of Typical and Remarkable Rocks, Micro-glass of 
all sizes, Blowpipe and Dissecting Apparatus, and Cabinets for every class of. 
Natural History objects. An interesting series of specimens exemplifying 
the Kaolinization-of Granite has just been obtained from Cornwall 


RECENT SHELLS. 


Marine, Land, and Freshwater Shells from all Parts’ 





° 


s of the World. ome 
SELECTIONS SENT ON APPROVAL. 
SPECIMENS EXCHANGED COLLECTIONS PURCHASED. 


FOREIGN CORRESPONDENCE INVITED. 
HUGH FULTON, Dealer in Recent Shells, 


8g FuLHAM Roan, Lompow, S.W, 





| LIVING SPECIMENS FOR THE 


MICROSCOPE. | 
Voivox globator, Brachionus rubens, Melicerta. ringens, Paludicella 


Ehrenbergi, Lophopus crystallinus, and others, ^ Pond-Life: Amæba, 
Vorticellas Hydra, &c9 for theStudent. Specimen Tube, with Draw- 


| ing and Description, rs. Post-free. 


T. E. BOLTON, 
FARLEY ROAD,» MALVERN LINK. 
F 


ZOOLOGICAL SPECIMENS FOR DISSECTION. 


NEW AND REWSED PRICE LIST NOW READ®, POST FREE. . 
Attention is called 


fy tye (Mowing as indicating the Range and. Price of 
the Series :—$ . vu 
e Sey llim; 6s. per dozen Preserved. : i 










ALyBun ois per colon Lepas fazo conc Oe per dozen 
Adamsia rongeRtit $s. per dozen. Nebalf os ass os. per dozen- 
Lucernaria 5... 2. 3» perdozene Ega (very large) e. e. rss each 
MeSusoid; ©... 25. UL per dozen | Padinurus (a2 inches)... 2$ each. 

j Echinus E] 1oj. and 155. per dozen. | Gadatgga (large sp.) . 8s. per dozen. 
Chaveilina wae 28. per bottle. 


(10-12 inches in cjrogmfererice). Ascidia mention. At: Gd. per dozen. 





A steriasgrudens ss. per dozen. Mya (Lutraria): w 9s. per dozen. 1 
Linens €. we ce 35 per dozen. | Haliotis er 4$. to 7s. per dozen. 
Sipunculus s 38 6d. per dozen. | Lotiga media: sa 55. per dozen. 
Arenicola? è 25.64. per dozfh. | Lerta viridis e e 9s. per dozen. 
. $ Abb FRESH STOCK. 
— a 
f, SINEL, Biological Laboratory, J ERSEY. 
. * . » 
e . . 
. . pi : e 'e z " 
eo: . 











MÉNDAY, MAY 23 e 
VALUABLE COLLECTIONS OF BRITISH BIRDS’ EGGS, 


« INCLUDING NY RARITIES " 

MR} Je C. STEVENS will sell by Auction 
At his Great Rooms, 38 King Street, Covent @arden, on MONDAY, 
MAY 23, at half-past 12 precisely, the Valuable Collections of British 
Birds’ Eggs, formed by Hatrorn Pearson Esq, and — Rowse, Esq , 
including many Karitbes Also Curiosities from Fiji Islands Minerals, 
Shells, Fossils, Insects, and various Natural History Specimens 


On View the Saturday prior, 10 ull 4, and Morning of Sale, and 
atalogues had 


MINERALOGY. 


SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. »" 
ESTABLISHED 1840 Late 277 STRAND 
Choice Mineral Specimens, Gem Stones, Carved Opals, Polished Agates, 
Rock Crystal Balls, Fossils, Rocks, and Rock Sections 
LATEST ARRIVALS 
A Magnificently Crystallized Realgsr, Crystallized Pyrrhotine, Altaite 
(very rare), Wheal Mandlin Chalybite, Pink Grossular Garnets, Gummite 
Auerlite, Pyrrhite, Brookite, Tremadoc, Blue Topazes, and Crystallized 
Tes Nyggets from South Africa Also Diatomaceous Earth from Hakodati, 
apan 


COLLECTIONS OF MINERALS, 
* "ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c , and to 
illustrate the leading Text-books, in Boxes, wath Trays 


50 Specimens, 10s 6d ,JOOdo,21s , 200 do , 42s 


New Price List of Minerals, Rocks, re Stratigraphical Series of Fossils 
S: vee 


ROCK SECTIONS for the MICROSCOPE from 15 6d each, Post Free 
CaTALOGUES GRATIS . 

CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c 

always in Stock 


THOMAS D. RUSSELL, 


"—-—— 78 NEWGATE STREET, LONDON, EC. 


JAMES R. GREGORY, 


rcd 
MINERALOGIST AND GEOLOGIST. 
*9999999999999999999999 
SPECIAL AND TYPICAL COLLECTIONS 
For STUDENTS, LECTURERS, MUSEUMS, &c, 
As sup@lied to the Science and Art Department, South Kensington 
EVERY REQUISITE FOR PRACTICAL WORE, 
Also, Museum Fittings, Cases, and al Materials for Display, &c , 
of Spefiriens 
COLLECTIONS OF MINERALS, FOSSILS, & ROCKS, 
To Illustrate all Elementary Werks 2 
SPECIAL COLLECTIONS FOR EACH WORK 


NAAPIPIPIAPISPSISISPSISISISINISEU7S 
NEW LISTS NOW READY, 
And may be had Post free on application at the Repository and Museu , 


88 CHARLOTTE STREET, FITZROY SQUARE. 
LONDON 


GLASS-TOPPED BOXES. 


Weat Rectangular Boxes. 
13 inches by 1j inches, depth x inch, per dozef i5 4d 
2 vo ” » Yon e is 62 
3$ r» 2 » » 1$ » 2s Q 
Circular Boxes, Card Trays, Glass Tubes, &c ¢ 


















HUGH FURLT ON, * 
89 Furnam ROAD, LONDON ese 
* e 
eufs., 
A. MEDICINE 





Is unequalled in the Cure,of all, Disorders of the LIVER, 
STOMACH, KIDNEYS AND BOWELS, A Great PURI. 
FIER of the BLOOD, a Powerful Invizorate of the 
System, if suffering from WEAKNESS AND DEBILITY, e 
and ís unequalled xn Complaints incidentak to Eemales.@ 


“NATURE 


—e 7e 


xix e 
ON SALE BY MAGMILLAR AND 


BOWES, . 
CAMBRIDGE , 


TÉANSACTIONS OF THE ROYAL SOCIETY OF * 
LONDON, 1875 to 1889, form ng Volumes 165 to x80 (including the 
Supplementary Volume 168) 36 Vols , 4to, Cloth as Published 436 

PROCEEDINGS OF THE ROYAL SOCIETY OF 
LONDON, 1874 to 891, forming Volumes 23 to 48, Complete in Paets 
as Published — £s 10s 

ACTA MATHEMATICA. Parted by G MITTAG-LEFFLER 

ols I to » 1882 to 1889, Complete ın Parte as Published IOS 

QUARTERLY JOURNAL OF MATHEMATICS, 
Vols I to XXIV (1890) Vols 1to20 Half Bound, the rest in. Parts 
as Published £30 

JAHRBUCH UBER DIE FORTSCHRITTE DER 

MATHEMATIK, Herausgegeben von Drs C OHRTMANN und 

F MULLER Band I to XV ord 1883] Vols x to 5 Half 





Calf, the rest in Parts as Published 
AMILTON, SIR W ROWAN Elements of Quater- 
man and Lectures on Quaternions 2 Vols, Half Morocco 1853-66 
7 
CASEY, JOHN (1) On a New Form of Tangential Equa- 
tion, 1877 (2) On the Equations of Circles (Second Memor), 1879, 
(3) On Cubic Transformations, 1880 75 62 


| 
| 


| 
| 
| 





Post Free for Six Stamps 


W. Wesley and Son's Book Circular 
(No 114) Important Works for Sate on 


ASTRONOMY: 


Containmg—History of Astronomy, Periodicals and Publications of 
Societies and Observatories, Theoretical and Practical Astronomy, 
| Sidereal Astronomy, Astronomical Tables and Logarithms, Geodesy 
and Observations for Position, Spectrum Analysis and Celestial Photo- 
graphy, Works on the Sun, the Moon, the Planets, Comets and Meteors 

t 400 Works 


WiUeLIAM WESLEY & SON, 
28 ESSEX STREET, STRAND, LONDON 








Mathematica! Instrument Manufacturer to H M Government, Council ot 
India Science and Art Department, Admiralty, &c 


Mathematical, Drawing, and Surveying Instruments 
of every description, 
dithe Highest Quality and Finish, at the most Moderate Prices 
IHlustrated Price Last Post Free 

W F S obtained the onl Medal 1n the Great Exhibition o1 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gorn Mxupar in the International Inventions Exhibition 1885 for Mathe- 
matical Work Silver Medal, Architects’ Exhibition, 1886 


Address -GREAT T1URNSTILE, HOLBORN, LONDON, WC 


i 





PURCHASERS OF SELF-RECORDING 
INSTRUMENTS, . 


such as 
Self-recording Bafometyrs, ^* 
Self-recording Thermometers, 
Self-recotding Hygrometers, 
Self-recording Galvanometgys, 
Self-recording Rain-giuges, 
&c, 













| 
| 





. 
e 6 


. 
Should see that they are marked e 
. 
. 





e of . 
This mark has ben entered by the h®ventors and Manufacturers 


No as ticles without thas Mark $e genwne, g 
. . e. 
. 


| 


e XX fe 
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VEBLAG ww GUSTAV FISCHER m JENA. 


e Soeben sind erschienen 
DREYER; Dr FRIEDRICH (Jena) . 
ZIELE UND WEGE BIOLOGISCHER 
FORSCHUNG, BETRACHTET AN DER 
-HAND EINER GERUSTRILDUNGS- 
MECHANIK 
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In Handsome Demy 8vo, Cloth Price 7s 6d 


"4 CYCLOPEDIA ÅR NATURE 
TEACHINGS 


| BEING A SELECTION OF FACTS, OBSERVATIGNS; 
| SUGGESTIONS, ILLUSTRATIONS, EXAMELES, 

AND ILLUSTRATIVE HINTS TAKEN FROM ALL 
| DEPARTMENTS OF INANIMATE NATURE With 
IH 
| 
| 














. Mut 6 hth Buchen Tula p Mark an Introduction by HUGH MACMILLAN, LLD, 
; HERTWIG, Dr RI CHARD. i FRSE, Author of “Bible Teachings in Nature," &c ] 
o o Professor der Zoologie und vergleichenden Anatomie an der The lessons drawn from the different features in Nature alluded to are 
Universitat Munchen | well put, and uot over-done ‘Lhe book 1s a decided acquisition to the 
LEHRB UCH DER ZOOLOGIE library, and deserves careful perusal "—Z:ferazy Opinion 
Mit 568 Abbildungen Preis broch ro Mark, geb ir Mark FOURTH EDITION, Tastefully Printed, Crown 8v0, Handsoutely 
, Bound, with Gilt Edges and Itlustrated, Price 55 
Z00LOGISCHE JAHRBUCHER. , M. 
Herausgegeben von Prof Dr | W SPENGEL in Giessen ‘ NA LURE S FAIR Y-LA D i 
ABTHEILUNG E DUI Dee ME GFOGRAPHIE UND RAMBLES BY WOODLAND, MEADOW, STREAM, 
BIOLOGIE R THIERE 2 SHORE By H W WORSLEY-BENISON 
Sechster Band Zweites Heft Mut 8 lithographischen Tafeln AND y S » e 
Preis zo Mark ** A seriesof delightfully written chapters Mr Worsley Benison is ar 
Inhalt Werner, Franz, Untersuchungen uber die Zeichnung der | enthusiastic naturalist, and we cordially commend his book to our readers ” 
“Wirbelthtere —EcksrEiN, Kart, Der Baamweissling, Aporia crateg: | ener Gossip N 
HB —ORTMANN, A , Die Decapoden-Krebse des Strassburger Museums — | The author has a clear and pleasant stylé, and his vivid descripnons aud 
NALEPA, ALFRED, legonotus, em neues Phytoptiden Gerus —Muscellen explanations are well adapted to awaken in the minds of readers a genuine 
MuLLER, Fritz, Die Begattung der Clepsinen | interest m varous aspects of scientific truth "— Nature 
MOLISCH, Dr HANS, f Paris I to V Now Ready, Price One Shulling each © 
a ö Professor der Botamk in. Graz i 
(DIPTERA) e 
HUNGEN ZUM EISEN. 
Eine physiologische Studie Mat einer farbigen Tafel Preis 3 Mark By F V, THEOBALD, B.A (Camb), FES 
SEMON, RICHARD, | “Weare gled to welcome and recommend this work ”’—Sczence Gossip 
a o Professor an der Umv Jena d Contains neh, matter of pee 2 entounolodttts in general Cone 
sideiable trouble has evidently been taken ın consulting authorities whose 
STUDIEN UBER DEN BAUPLAN DES | works are only accessible to the few "--.Vature 
Dee eee DER | ELLIOT STOCK, 62 PATERNOSTER Row, LONDON. 
. e e 
Dargelegt an der Entwickelung dieses Organsystems ber Puthyophis Part I ready, Super-rgya: 8vo, 5se 2 
giuimosus Mait 14 lihographischen Tafeln Preis 12 Mark AN ENTIRELY NEW SUPPLEMENT . 
DANA'S SYSTEM OF MINERALOGY. i THE THIRD: EDITION OF e 
DESCRIPTIVE MINERALOGY. |SOWERBY’S “ENGLISH BOTANY. 
. 4 " 
By EDWARD SALISBURY DANA, Compiled and Illustrated by N &8 BROWN, of the Royal Herbarassamama-« 
Professor of Physics and Curator of the Mineral Collection, Yale University Kew  Tobe completed 1n 8 or 9 Parts 
Sixth Edition, Rewritten and Enlarged, with over 1400 Figures NEW VOLUME OF BELL'S AGRICULTURAL SERIES 
ME AT.  ENENCH E -BNER, & CO, Ltd Crone cae cipe 
ondon B 
» U 2. | PRACTICAL FRUIT CULTURE: a Treatise 
Just Published, Third Edition, 2 Vois , Demy 8vo, Cloth, Price 325 m Flangag Growmg, poneo d o Hardy Erat or Market and 
occu bv C Ncc a me cect es 
y , This manual ıs devoted to the most practical and remunerative methods of 
" cum Be t Fol ad Fond. and Pul IUe ATE CERE growmg fruit for the market It contains a special chapter tor the Amateur 
Cons idee s p y: n y o: rower, and one upon Insect Pests 
B ** One of the very best®grıcultural hand-books we have yet seen "—JFrezz 
*,* A Supplementary Volume, by Prof J J THOMSON, is 12 the press for “ A work destined to play a prominent part ın the final settlement of the 
s early publication frutt-growing movemer® in this country upon a profitable, satisfactory, and 
e London HENRY FR@WDE, Clarendon Press Warehouse, permanent oasis "—Zforitcultus ad Times 
" n e mengCorner, E C. London GEORGE BELL & SONS, York S®reet, Covent Garden 
D —— e. " " -— — 
e 
AE AN ENTIRELY NEW YEAR-BeOK . Just Publ@hed, Crown gto, Cloth, Bavelled Boards, Price gs net 
° Jus Pubkiled, Price vr 6g COLOR VISION: an Essay Discussing 
THE YEAR-BOOK OF SCIENCE. Edited Existing Theones §ixplaining Views hitherto incompletely Published, 
e by*P*of BONNEY, F Rg, and containing contributions by leading and comprising Illustrated Description» of important New Eaperiments 


Scientific Writers 
“A boon to screntifig men "—Chemzcal News e 


** CASSELL & COMPANY, Ltc., Ludgate Hill, London 


With Three Plates By EDMUND HUNT, GlasSow 


e Glasgow * JOHN gMITH & SON, Renfield Street 
London S&MPEKIN, MARSHALL, & CO, Ltd 


a a eS 
< * ANIMAI; GOLLORAFION. 

An Actoynt of the Principal Fads and Theoria relating efoo the Colours and Markings of Animals, 

* e ` By FRANK E. BEDDARD, F.R.S., ‘M A. (Oxan.), F.RS.E., &o., 


A x Prosectot to the Zological Society of London, Lectyrer on Biology at Guy's Hospital 
. e 5j With 4 Coloured Plates and numerous Woodcuts 8vo, Cloth Extia, 10s 6d 


. ° 
$ This Bork i5 an expargsion a the “Dar? Lectures delved by the author in the Zoological Society's Gardens ın 1890 [t is addressed, as ruere 
the lectures, to persons having no sheczal Fnowledge of zoology, but that general interest in She facti and problems of the scunce which is now so widely 
» spread It does not contain*nuch that ts Bed y Surtrofees @ eve an account of the princiPal phenomena of coloration evlabited by animals Some 
tmbortant facts uud theo tes, hotter which have d yet found their Vtg Uo w »&s of a pohlar charatter-more partuularly the ingenious 
theories g Dr Ersig ande S. tolsmanm@ are fully déalt wah . s 

a 


*, 


=s . eSWAN SONN ENSCHEIN &'cO z Paterfostet Suae, London , 
é . . . . 
: . . è . . * e 'e e e 
T . e° ’ j 8* 3 . - 
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DIARY OF SOCIETIES. 
. 


® LONDON. 


THURSDAY, MAY 19 


e 
. 
OCIETY, ates 30 —On Nova Aunge Dr and Mrs Huggins — 
Wires carrying Currents S Bidwell F R S —On the Measurement of 
the Magnetic Properties of Iron T Gray —On the Development of the 
Stigmata im Ascidgans W Garstang — Observations on the Post- 
embryonic Development of Ciona intestinalis and Clavelina lepadiformis 
A bdo arhe Human Sacrum Prof Paterson 
Cuemicar SOCIETY at 8 —Magnetic Rotation of some Acetyl Derivatives 
W H Perkin, F R S —Studies on Isomeric Changes, No IV , Halogen 
Denvatives of Quinone Part I A Ling —Note on Duastatic 
Acton E R Moritz and T A Glendinmng —Formation of the Hydro- 
carbon CigHjs from Phenylpropiomc Acid Dr Kippmg 
INSTITUTION OF ELECTRICAL ENCINFERS, at 8 
Se at 3 —The Chemistry of Gases 
. 


FRIDAY, May & 
ROYAL INSTITUTION, at 9 —Electro-Metallurgy J Wilson Swan 


Prof Dewar, 





SATURDAY, May 21 


ROYAL INSTITUTION, at 3—] S Bach’s Chamber Music (with many 
Musical Illustrations) E Dannrenther 


MONDAY, May 25 


. 

ARIsTOTFLIAN SociETY at 8 —Svmposum-—Eudzmonism or Happiness 
as the Basisof Ethic Miss A M Anderson, A Boutwood, J H Mur- 
head, and Rev Hastings Rashdall 

Sogierw or Arts, at 8—Recent Bacteriological and Chemical Re- 
starch in Connection with the Fermentation Industries Dr Percy F 


Frankland, FR S 
TUESDAY, May 24 


T INNEAN Society at 3 —Anniversary 

INSTITUTION oF Crvi ENGINEERS, at 8—Ballot for Members —The 
Measurement of High Temperatures Prof W C Roberts-Austen, C B, 
F R S ——At g 3o —Reception hv the President and Cguncil 

SOCIETY or ARTS, at 8--The Extension of Colontat Trade Colonel 
Howard Vincent, CB, Ie P 

PHOTOGRAPHIC Sofigrv, at 8 e 

Royat INSTITUTION, at 3 —Some Aspects of Greek Poetry Prof R 

C Jebb, MP á 

WEDNESDAY, May 25 x 


GroLogicas Society, at 8 —On Delphinognathus conocephalus (Seelev) 
from the Middle Karoo Beds, Cape Colony Prof G Seeley, FRS 
Further Evidence of Endothiodbn bathystoma (Owen) from Oude 
loof ın the Nieuwveldt Mountains Cape Colony Prof H G Seeley, 
F R S —On the Discovery of Mammothand other Remains in Endsleigh 
Street, and on Sections exposed in Fndsleigh Gardens and Tavistock 
Square, NW Dr Henry Hicks, F R $ —The Morphology of Ste- 
phanoceras mgzag S S Buckman 
SOCIETY or Arts, at 8 —Researchesin Photochromy F E Ives 
BRITISH ASTRONOMICAL ASSOCIATION, at 5 


TH URSD4 Y? May 26 
INSTITUTION OF ELECTRICAL ENGINEERS at 8 
ROYAL INSTITUTION, at 3 —Faust R G Moulton 
. 
FRIDAY, May 27 


Puysicat SocrEgTY, at. « —On the Present State of our Knowledge of the 
Connection between Rher and Matter—an Historical Summary Prof 
Lodge, FRS 

ROYAL, INSTITUTION, 


atg —Emotional Expression Sir J@nes Crichton- 
Browne, FR S 


SATURDAY, May 28 © 


RovaL BOTANIC SOCIETY, at f 45 e 
ROYAL INSTITUTION, at 4 —Some Modern Discoveries in Agriculturaljand 
Forest Botany vof H MarshallWard, FRS œ 


oe ee ge 
On the ORGANIZATION of SCIENCE. 


An Essay towards Systematization,eaddres$ed to all Fellows of Skien- 
tific Societies, and others® By a Wee Lance xs net ® 


WILLIAMS & NORGATE, London 
$ — [] ry 
Instrument Company, Carhbridge. 

. 

Address all communications “Instrument Company, 

Cambridge ” . s 
Price List of Sci&ntific Instruments, sent pQst fre. 

Illustrated Descriptive List sent on receipt of 1s 6d, el 

The Cambridge Scientific Instrumént Company,” e 
: St Tibb's Row, Cambridge e 
e 





e. * 
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With a Cstoured Table of Spectra and 66 el ood Engi avings 
Crown 8vo, 8s 67 . 

TurgD Epition, Revised by H Ltovp SNAP, Ph D , D Sc (Lond ), 

Professor of Chemistry in the University Collége of Wales, Aberystwyth 


A Short Text-book of Inorganic Chemistry. 


Y 
Dr. HERMANN KOLBE, 


Late Professor of Chemistry in the University of Leipzig 


Translated and Edited by T S. Humerpcr, Ph D , B Sc (Lond ), late 
Professor of Chemistry in the University College of Wales, Aberystwyth 


The range which the book covers 1s rather more than that required for the 
Intermediate Science and Preliminary Scientific (M B )“Eaammations of the 
London University, and the needs of students working for these Examina- 
tions have been steadily kept in view, but without following the syllabus m 
a servile manner 

It 1s believed that this edstion will be found to have been corrected up to 
date As some indication of the attempt that has been made to do this, it 
may perhaps be added that, on an average, about one page 1n every four has 
been subjectec to more or less alteration, and the notes have been increased 
from ten in number to sixty-five 


London LONGMANS, GREEN, & CO 





Just Published, 508 pp , Demy 8vo, Cloth, 16s net 


EPIDEMICS, PLAGUES, AND FEVERS: 


THEIR CAUSES AND PREVENTION 


A HAND-BOOK Of SANATORY PRINCIPLES 
By the Hon ROLLO RUSSELL 


“The book will find a useful place in the library of all samtarians "—G/as- 
gow Herald 

*! Itwill be welcome as a valuable supplement to the ordinary text-bool.« 
of public health, and as a useful book of reference for all who are interested 
in the progress of sanitary science ”—Scotssman 

* Of great utility "— Manchester E ramine? 


London EDWARD STANFORD, 26 and 27 Cockspur Street, S W 
oo 





Just Published, Price 6s 


INFLUENZA: 


Its PATHOLOGY SYMPTOMS, COMPLICATIONS, and SEQUELS, 
ITS ORIGIN AND MODE OF SPREADING, AND ITS 
DIAGNOSIS, PROGNOSIS, AND TREAIMENT 


Second Edition, much Enlarged containing a copious List of Literary 
References to Brit sh and Foreign Publications on the subject 


By JULIUS ALTHAUS, M.D., M.R C.P. (Lond.), 


Senior Physician tothe Hospital for Epilepsy and Paralysis, Regent’s Park, 
* London LONGMANS & CO , Paternoster Row 





Fourth Edition, 5s 


PROTOPLASM: 
PHYSICAL LIFE AND LAW 


By LIONEL BEALE, FR $ 
HARRISON & SONS? Rall Mall » 





*-— 
*. 


NQ BELLADONNA NEEDED. 


* FOURNET'S REFRACTOMETEft. ^ 


OCULIST’S APPARATUS (PATENT) 


SILVER MEDAL, PARIS, 1889 
See “ENGINEERING,” July 16, 1890. ao 


Shown before the Royal Institulign. 


CURATIVE SPECTACLES 


POR QUNEASY SIGHTS. 

MR. A» FOURNET (The-Invéntor),. 

18 BENTINGK STREET, WELBECK STREET, W 

. (Baurs 11 till a . 
Consultation Ede, $s. 


S, peftacles, Steel Frames, fren 7s 6d 


Morning Poy arti ‘Te bMPsight on the incfease?° is answered by A 
Fournet with much'common sense ” » 


» 


Homæopatkıg Review —'"' 1f far need to see bettgr, yet shrink from 
e 


glééses,read A Fournet's ‘ Philosophy of Sight g 
es Stanips, from the Author) » 
. . 


* * e e 
é . a e è e 
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MESSRS. MACMILLAN & C0.'S NEW AND, POPULAR BOOKS. 


NEW NOVEL BY MARION CRAWFORD 
Now Ready, 3 Vols, Ciowne8vo, Cloth, 31s 64. T 
THE THREE FATES. By F Marion CRAWFORD, Author of “Dr. P “The 


* Witch of Prague,” ‘ Khaled,” &c e 
e GLASGOW HERALD — ‘Very delicately and charmingly worked out, and it 1s doubtful 1f Mr ee has ever turned 
out any more perfect piece of literary work ” 
SCOTSMAN —“ As a study of modern manners, and as a picture of every-day character, it 1s both powerful and interesting ” 


A NEW NOVEL 
Now Ready, Crown 8vo, Cloth, 6s 


THE STORY OF DICK By Major E GAMBIER PARRY 


GLASGOW HERALD —'' As a study of hfe and manners in the humdrum existence of country people, it 1s simply 
delightful The book 1s delightfully humap and tenderly humane ” 


d NEW VOLUMES OF THE CHEAPER RE-ISSUE OF “ THE GOLDEN TREASURY SERIES ” 
F Now Ready, 18mo, Cloil$ gs 67 net each 


KEATS'S POETICAL WORKS. Edited by Prof F T. PALGRAVE 


THE REPUBLIC OF PLATO. Translated into English, with an Analysis and 
Notes, by JOHN LLEWELYN DAVIES, M A , and DAVID JAMES VAUGHAN, M A 


NEW VOLUME OF MACMILLAN'S THREE-AND-SIXPENNY SERIES 
Now Ready, Crown 8vo, Cloth, 3: 6d 


HOGAN, MP. a Novel By the Author of * Flitters, Tatters, and the Counsellqy " 


“Christy Carew,” &c 


M BY A NEW POET 
Now Ready, Fcap 8vo, Cloth, 4s 647 e 


PHAON AND SAPPHO, AND NIMROD By James Drypen Hosken. 


NEW BOOK BY FRANCIS PARKMAN 
Now Ready, 2 Vols , 8vo, 255 


A HALF CENTURY OF CONFLICT. By Francis Parkman, Author ot 


** Pioneers of France in the New World,” &c 
A new division of Mi Francts Parkman's (grea Magik upon the relations of Fratte ana England m North Ameria The new 
volumes fill the gap between ** Count Frontenac” and © Montcalm and Wolfe,” so that the seris now forms a *contintous history of 4 
the efforts of Fiance to ub od gnd control the American Continent Laike the rest of the serus, the new work is founded on original 
documents " 
REGINALD BLOMFIELD AND F INIGO THOMAS . 
Extra Ciown 8vo, 7s 6d nef 


THE FORMAL GARDEN IN ENGLAND. By Reciyatp BLOMFIELD and 
F INIGO THOMAS With Illustrations t — 
Aiso a Large Paper Bon, 215 net 
OBSERVER —* A dehghtful little volume which no country home should exclude ” 
MISS,NORTH 
Now Ready, Second Edition, 2" Vols , Extra Crown 8vo, 17s net 


RECOLLECTIONS OF A HAPPY LIFE. Being the Autobiograplty of 


MARIANNE NORTH 
. Edited by her sister, Mrs J A SYMONDS Waith Portraits x 
TIMES —'' A boek that will delight and entertain many readers ” 
DAILY CHRONICLE —* A book that will live” . . 
GLOBE —''Wntten with much vivacity and donhomze, and makes agreeable readin, 
e OBSERVER —“ We kwow of no recent autobiography that provides such interesting reading ” 
» SQOTTISH BLADER a Makes us intimate with a singularly attractive personality ” 
GLASGOW HERALD —‘ These recollections make delightful reading ” e 
e SeECIATOR —‘‘ The record, as 1t stand¥ is interesting to every class of refder ” 
* NATIONAL OBSERVER —' Two volunts of autobiography , if not ghe most notable, certainly the most dehghtfol and 
unaffected that have been published for the last ten years 


° A SOME OF MACMILLAN'S THREE-AND-SIXPENNY NOVELS. 
Crown 8vo, Cloth, 3s oF each e 


** By*ROLF BOLDREWOOD s. 


PAM. MALL GAZE TTE —‘ The volumes are brimful of TNI e which gad gold*thggers, prospectors, claim holders, 


one 


© take an agtive part ” e 
^ eROBBERY UNDER ARMS œ SQUATTER,S DREAM 
. e THE MINER'S RIGHT, » * k SYDNEY-SIDE, SAXON 
e. + A COLONIA® REFORYER 
By "H u GH CO N WAY. x e ° . : 
Y MORNING POST *5- p fe-hke and full of individuality ds oe 
*LIVINGeOR DEAD? e A FAMILY AFFAIR 


’ By SIR HENRY CUNNINGHAM, K.CIE. 


ST JAMES'S GAZETTE —'' Masterly deacnption’ of persons, glaces pa things A slalfal analysis of charatter , a constant 
, play of wit and humour $ and a happy d&8 of instantgneous ir did 


* THE CORULEANS 5 WEIT Lp IHE HERIOTS . 
. A A 
] HE * . ,% MAGMILLAN AND CO, LONDON . 
. . e e é 
d M é HEP ^ > Pg oo : e /— "e 9. 



























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































‘A WEEKLY” ILLUSTRATED JOURNAL OF SCIENCE. 


‘© To the solid ground 
Of Nature trusts the mind which builds for aye " —WORDSWORIH 
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THE NEW PATENT WATKIN ANEROID BAROMETER | , 
d uns ite monia. e 
nea OO ee BROW NING’S 
ALSO MADE T 


EDINBURGH, May 31, 1889 
Dear SrR,—I have just returned 
from a six weeks’ stay at the Ben 
Nevis Observatory,and whilethere 
E had an opportunity of test- 
ing the admirable qualities 
of yotr new “Watkin” 


WATCH SIZE 


AMATEUR’S SET 















ns 
Me 
SONI ek MIMM 
Lp 1 
is 










A 


\ 


extreme error noted being 

WMservatory the Áneroid was 
results obtained speak vol- 
instrument 


PHOTOGRAPHIC APPARATUS, 


Consisting of a Polished Mahogany Camera to take Pic- 
tures 44” X 3i", one Double Dark Slide for two plates , 
Achromatic Lens, for taking Portraits, Groups, Land- 
scapes, &c , Pohshed Pine Tripod Stand, Printing 
Frame, Vignette Glass, Cutting Shape, 1 Dozen Dry 
Plates, 1 Packet of Mounting Cards, Sensitized Paper , 
Chemicals for Developing, Printing, &c , Ruby Lamp, 
Focussing Cloth , Glass Measure , and Book of Instruc- 
. 

tions , 1n Polished Case 


Aneroid ‘Che result has 
been most «atisfactory, the 
Y only about yky of an inch 
Daring my Sta; at the Ob 
it down 2000 feet and then 
comparing 1t with the stan- 
dard on my return lhe 
7 umes for the high class 
workmanshipand great ac- 
curacy you have attained 
in the manufacture of this 
1 MSi Observer, COMPLETE, PRICE £2 10s. 
cott Met Soc 
olesale Houses New Illustrated Catalogue of Photograpnre Apparatus sent fiee. 
JOHN BROWNING, 63 STRAND, LONDON, W.C. 


NEGRETTI AND ZAMBRA, | 


( 





| 
Wfrequently tested by talang 
h 
(Signed) R C Mossman, 
FR 











. 
SOLE MAHKRS OF 


PATENT) SUNSHI 


NT. 
anlar, , 


NE. RECORDER. - 
Latest aid Most Perfect 
forg e 
Price 

* £5 15S, 6d. 
With a Supgly of Charts 


NEGRETTI y 
ZAMBRA,..' 


e SCIENTIF 
INSTRUMENT MAKERS 
TO THE QUEEN, 


S8HOLBORN VIADUCT 


* Branches —4@Cor8hill 
122 Regensi&t , London 


Illustrated Description 
a Post. Free 





JORDAN'S” 








s$ 





.* Nona © „$ 
NEGRETé1 & ZAMBRA'S “ Llustraged Catalogue," 6oftPages, 


* 
Li 


rzd EAgrag ng, Price ss 67. — * 


Telegraph c “Address, ef Regret, Londyn 
* . 





Telephone No $583 


- 
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NOTICE. 


NATURHE- 


Of JUNE 2, contaming the 


d INDER 


TO 


VoLuwE XLV, will form a DOUBLE NUMBER, 
* Price One Shilling. 
OFFICE —29 BEDFORD STREET, STRAND 


BRITISH ASSOCIATION 
FOR THE 


ADVANCEMENT OF SCIENCE, 


BURLINGTON HOUSE, LONDON, W 


The NEXT ANNUAL GENERAL MEETING will be held at 
EDINBURGH, commencing on WEDNESDAY, AUGUST 3 


PRESIDENT-ELECT 
SIR ARCHIBALD GEIKIE, LLD, DSc, For Sec RS, FRSE, 
GS, Director-General of the Geological Survey of the United 
Kingdom , Corresponding Member of the Institute of France 
NOTICE TO CONTRIBUTORS OR MEMOIRS —Authors are re- 
minded that the acceptance of Memoirs, and the days on which they are to 
be read, are as far as possible determined by Organizing Committees for the 
several Sections before the beginning of the Meeting Memoirs should be 
sent to the Office of the Association 
Information about Local Arrangements may be obtamed from the Local 
Secretaries, Edinburgh : 
G GRIFFITH, Assistant General Secretary 


ZOOLOGICAL SOCIETY OF LONDON. 
ZOOLOGICAL LECTURES, 1882, 


A Course of Four Lectures will be delivered in the Lecture Room at the 
Society's Gardens, Regents Park, on THURSDAYS, at 5 3o p m , com- 
mencing THURSDAY MAY 26,by Mr F E BEDDARD, M A, Pro- 
sector to the Society Subject, ‘Anthropoid Apes ^ 

Fee for the Course (including admission to the Gardens on the Days of 
Lectures), 5s 

Tickets may be obtained from Mr F E Bepparn, Zoological Society’s 


Gardens, Regent's Park, N W 
P L SCLATER, Secretary 


BEDFORD COLLEGE, LONDON 
(FOR WOMEN), e 
8and9 YORK PLACE, BAKER STREET, W 
ENTRANCE SCHOLARSHIPS 


One SCIENCE SCHOLARSHIP, annual value £40, and two ARTS 
SCHOLARSHIPS, each of the annual value of £5, will be awarded on the 
results of an Examination to be held at the College on June 28 and 29 All 
three Scholarships terf&ble for two years Names to be sent m not later than 
JUNE:5 The holder of one of these Scholarships, under certain condi- 
tons, will be allowed a reducticn of £25 on the fee for residence 


For particulars? apply to 
ePUCY J RUSSELL, Honorary Secretary 
M — —- 











“ROYAL INSTITUTION QF GREAT, 
= * BRITAIN, ° 


2 ALBEMARLE STREET, PICCADILLY, W 
Prof? H MARSHALL WARD, ScD, FRS, wil, on SATURDAY 
next, MAY 28, at Three o'Clock, begin a Course of Three Lectures on 
“ Some Modern Disgovertes in Agricultural and Forgst Botany ” 
SMscription to this Course, Half-a-Gumea 


KIDDERMINSTER AND DISTRICT 
SCHOOL OR SCIENCE AND ART. 


e 

Wanted, HEAD MASTER for the Science @De artment Previous ak- 
perEnce as Master essenjial Must be qualified fo tegch Chemistry and 
Physics m all®branch€s Umversity Science Degree desirable Salary, 
250  Difittes commence SbI e " 
Apply, with Copies of Testimonials, before JUNE r, to F PggrINs, | 
Secretary, Kid@erminster ee . P" 


$——*————À. 
*RIRTH COLLEGE, SHEFFIELD 


The Council of Firth Çollege propose tas eppgint a PROFESSOR of 
MATHEMATICS at a Salare of 4250 a year, witheha® the Fees of his 











BOROUGH OF ,PYMOUTH. 


‘Lhe Technical IfÉtraction Committee invi Agplications for the following 
APEOTNI MENIS yw» connection with the mv Science, Art, &nd Technical 
chools — 
(3) HEAD MASTER of the SCIENCE DEPARTMENT 
e He must hold a Umversity Degrge, and be highly Qualified mg Mathe- 
matics, Physics, and Mechanicil Subjects, or Chemistry 
Salary, £300 per Annum e e 
(A Second Master will be appointed subsequently, with the assistance of 
the Head Master ) 
(2) READ MASTER of the ART DEPARTMENT 
Preference will be given to Apphcants holdn® Addinonal Third-Grade 
Certificates 
Salary, 4300 per Annum ° 
Further information can be obtained on application to the undersigned at 
the Schools 
Applicanon, with Copies of Testimonials—which will not be returned— 
together with the Names and Addresses of Three Referees, to be forwarded 
on or before SATURDAY, JUNE st 


Plymouth, May 24, 1392 WEBB, Orgamzing Secretary 





ABERDARE HALL OF RESIDENCE. 


fon WOMEN STUDENSS ATTENDING THE UNIVERSITY 
COLLEGE OF SUULH WALES AND MONMOUTHSHIRE, 
CARDIFE 
The Executive Committee are prepared to receive Applications for the Bost 


of PRINCIPAL 
lhe Salary will be 480 yearly The Principal will be required to enter on 
her duties in September 1892 
Apphcations, with copies of not less than three recent Testimonials, to be 
sent not later than JUNE 4 to the Hon Secretary 
C For firther information, apply to the How SECRETARY, Aberdfre Hall, 
ardi 


MERCHANT VENTURERS' SCHOQL, 


BRISTOL. 
Wanted, a TEACHER of BIOLOGY for SEPTEMBER Salary 4150 
a year 
Particulars from G H Porz, Merchants’ Hall, Bristol 
ceived up to JUNE 15 


SCIENCE SCHOLARSHIPS. . 


Spectal facilities are afforded by the extensive Laboratories of 


PENYWERN HOUSE MILITARY ANO ENGINEERING COLLEGE, 


é PENYWERN, ROAD, EARL'S COURT, SW 





Applications re- 





Principal— 
G W DE TUNZELMANN, B Sc (Lond Umv), MIEE 
Telegrams—"' Tunsetiiann, London” — 


Students are regularly sent to the College by Leading Educational 
Authorities, whose Names are given on the Prospectus 


FOR SALE 


JAHRESBERICHT UBER DIE FOR1SC HRITTE DER 
CHEMIE Edited by LIeB}G and Korr, &c A Complete Copy, with 
‘Lhree Index Vols, Bound — 1843-56 


PROCEEDINGS OF R S E, 1862 9o, Complete, and mostly 
Bound 


PROCEEDINGS 'DF ROYAL SOCIETY, 1882-91, Bound 


Offers to be sent «o Mr F DITTMAR, ir Hulhead Street, Glasgow 
Copies of the Catalogue can be obtamed on application 


MISS E. W. ALLEN & CO; 
TYSE AND SHORTHAND WRITERS 


Translations atd Seientifie Work a Special Feature. 
* 39 LOMBARD STREET, EC, Office No s9@eclose to Lift) 











FOR SALE.*-Fixe Canada Balsam Pre- 


gets of FRESH WATER RHIZOPODS, more than 60 Species 
PENARD, Sc Dr, Blainpaleis Mail 14, Geneva, Switzerland —A sh 
jor Catalague e 


LISSE a a 
L'IWMNG SPECIMENS FOR THE 
‘MICROSCOPE. 


Melicerta ringens, Paludicella 
ond-Life Amoeba, 
Tube, with Draw- 


Voivox globator, Brachionus rubens, 
Ehrenbergi, lyphopus crystalheus, aed others 
Vorticella; Hydra, &c, for the Student Spegimen 
ingind Desgriptions rs Post-free 


T. E.* BOLTON, 


Classes Duties S UN Ia in Octobggnext Nantes of Candidates tobe |@ a 
sent in@jot later t e e e 

Partfealars on applicatiog to the REGISTRAR, Firth Ggllege BARLEY ROAD, MALVERN LINK. 

. s *e e . e 
s * 
"8 ° s i s "d " . è nd . . o 
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NEWTON'S EYECTRIC LANTERNS, |: ! 


Single, Double, and Triple, as made for the Royal Institution of Great Britain 
the Royal Dublin Society, Oxford and Cambridge Universities, &c 
NEWWON'S NEW PATENT TRIPLE ROTATING 
of ELECTRIC LANTERN. « 


The Author of ‘‘ Optical Projection '' says of this Lantern —'' The most 
complete, convenient, and powerful instrument for scientific demonstration 
with which I am acquaintede”’ 

The Author of ** The Book of the Lantern” says —''"Ihe most complete 
and perfect projection apparatus ever devised '* 


ELECTRIC MICROSCOPES FOR PROJECTION. 


OPTICAL LANTERNS AND SLIDES 
Of the Highest Quality for Oil and Limelight 


Twelve New Sets of Agricultura] Shdes for Technical Education—Injurious 


Insects, Botany, Roots, Grasses, Manures, Live Stock, &c 


Filustrated Catalogue of Lanterns and Special Apparatus for Sentio e 


Projection, with Detaled List of Slides, ad 


SGIENTIFIG AND PHYSICAL APPARATUS OF EVERY DESCRIPTION 


Catalogue, 144 pages, 6d 


NEWTON & CO., 
Manufacturing Opticians to the Queen and the Government, 
* Bv SPECIAL APPOINTMENT 
Tothe RoyalInstttutton of Great Britain and the Science and Art 
artmer 


Dep: t, 
3 FLEET STREET, LONDON 


WIMSHURST 











Mathematica! Instrument Manufacturer to H M Government, Council of 
India, Science and Art Department, Admiralty, &c 
Mathematical, Drawing, and Surveying Instruments e 
f every description, 

Ofthe Highest Quality and Finish, at the most Moderate Prices 
Uilustrated Price List Post Free 

F S obtained the only Medal ın the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and che only 
Gorn Mxzpar in the International Inventions Exhibition 1885 for Mathe- 
matical Work Silver Medal, Architects’ Exhibition, 1886 


Address -GREAT TURNSTILE, HOLBORN, LONDON, W C 


BEST BLACK INK KNOWN. 
DRAPER'S INK (DICHROIC). 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 
Writing becomes a pleasure when this Ink is used it hasbeen adopted in 
the principal Banks, Public Offices, and Railway Companies throughont 
Ireland 
[t writes almost instantly full black | Flows easily from the Pea 
| Does not corrode Steel Pens Blotting-paper may be applied at the 
{ Iscleanly touse,and not liable to Blot. moment of writing 
| Can be obtamed in London, through Messrs BamcLAv & Sons, Farnng- 
don Street, W Enwarns, Old Change, F Newsery & Sons, Newgate 
Street , and to be had of all Stationers 
BEWLEY & DRAPER (Limited), Dublin 


F. H. BUTLER, M.A Oxon, Assoc R S Mines, 











NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON 


Dealer in Rocks, Minerals, Fossils, and other Objects 
e ° of Scientific Interest 


Collections or single specimens provided for students of Mineralogy, 
Geology, Petrography, Metallurgy, Phystography, and Agricultural Che- 
mistry, to illustrate special works or for individual requirements A great 
variety of British, European, and American Ores always in stock, also a large 
selection of Micro-Slides of Typical and Remarkable Rocks Micro glass of 
all sizes, Blowpipe and Dissecting Apparatus, and Cabinets for every class of 
Natural History objects An interesting series of specimens exemplifying 
the Kaolinization of Granite has just been obtained from Cornwall 


MACHINES. 


With Glass Plates, all sizes, double and multipte, 
also with Ebonite Cylinders with and without 
Glass Cases Batteries, galvanic and medical 
Telephones Galvanometers, pockey lecture-table, 
School Apparatus of every de 





ra 


gor 
i j and laporatory. 
(i 


j| escription 
à LARGE CATALOGUE, Fifth Edition, Royal 8vo, 


144 pp . 700 Illustrations, Post free, 7d 
J 


KING, MENDHAM, & Co., 
Western Electrical Works, Bristol, 


ESTABLISHED 1876 


WIMSHURST MACHINE. 
Works in any Weather. Best made, Studded Plates. 


WITH 15-INCH PLATES,,Z4 10 o 
17 $10 O 
6 10 0 


NEW POLARIZING PRISM. 


CHEAP SCHOOL APPARATUS 
. Approved by Science and Art Department, . 


2 
$6 CHARING CRQSS ROAD, WC , 


-ERLARVEWY Qum FE 
PERKEN, SON, &. RAYMENT, sve» LONDO) 
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HOLBORN VIADUCT, LONDON.: 


“ OPTIMUS” UBIQUE CAMERA." PHOTOGRAPHIC DUTHITS:" 


Pictures 44 by 3] ins 8 May be used or Tripod or 
e in han . 


es 
For General Excellence, Definttion, and Iag- 
unifying Power, we invite intending Purchasers 


to test our Field and Opera Glasses agatnst an. 
á : . " Superior long Focus Rack Camera, @Dark 





an the warld bd 
ü F e. Carnes f : * one a vit ted Rapid gend Vc E d 
se uu 
OPTIMUS SGo UT. six Dry . e . Rapid a vipod an : a dis ^ a: iA 
Med S i E Mixes p Euryscepe x . 
ELLA mi i Three Dark |l Lens * Foe, For 
Clear Definition > Slides, £5 5s. 
Good Field 70 j. . Focussinge | ds e Plates, Plages . 
" Screen, xt! 
Target Marks, $ View Ragid , | 815,92 6} by 43, 
1200 yards Pinder, Rect! 
Magmifying 54 Shutter, e near, | | 1608. Mos. 
times ; &c o £4 e* ° ; 
. * e. e. s . m $ 
e LI . . . P . 
. cm 3 x s...’ 
. 
. 


—_ 


e . 
XXVIII e 


NATURE 


7 


[May 26, 1892 








- CHARLES GRIFFIN & COS NEW LIST.) SCOTTISHPROVIDENTANSTITUTION 


NiNTH ANNUAL Issue Handsome Cloth, 7s 6g 


THE SCIENTIFIC AND LEARNED 


SOCIETIES OF GREAT BRITAIN AND IRELAND (YEAR- 

» BOOK, for 1892) Compiled from Official Seurces, and comprising, 

besides other Ufficial Information, Lists of the Papers read during 
1891 before every Society of 1mportance inthe United Kingdom 

* An INVALUABLE index to the literature of Brush science "— Westminster 

Renew [This day 


BLASTING. a Hand-book for the Use of Eng 


neers and othem engaged ın Mining, Tunnelling, Quarrying, &c By 
O GUTIMANN, AM Inst Ck In Large 8vo, with numerous 
Illustrations and Folding Plates, Cloth, 10s 62 [This day 


PHOTOGRAPHY: its Histosy, Processes, Appa- 


ratus, and Materials, comprising Working Details of all the more im- 
portant Methods By A BROTHERS, FR A5 In Large 8vo, with 
24 Full-page Plates, illustrating the Processes described, and numerous 
Woodcuts 1n the Text [Next week 


THE THRESHOLD OF SCIENCE. Simple 


and interesting Experiments illustrating some of the Chief Physical and 
Chemical Properties of Surrounding Objects, and the Effect upon them 
of Light and Heat By C R ALDER WRIGHT, DSc, FRS, 
Lecturer on Chemistry and Physics in St Mary's Hospital School, 
London Seconp Eprrion In Large Crown 8vo, Cloth, 6s , Gilt and 
Gilt Edges, 75 6d 


STEAM BOILERS ther Defects, Management, 
and Construction For the Use of Mechanics, Engine-drivers Boiler 
Attendants, €c By R D MUNRO, Chief Inspector, Scottish Boiler 
Insurance Company Second Edition, Revised and Enlarged Large 
Crown 8vo, Cloth, 4s 6d [This day 


ELECTRICAL RULES AND TABLES (a 


Pocket-Book of) for the Use of Electricians and Engineers By J 
MUNRO, CE and Prof A JAMIESON, FRSE M Inst C E, 
MIEE Eighth Edition Pocket Size, Leather, 8s 6¢ The Eighth 


Edition has been Revised and Enlarged to 700 Pages . 
. 


Lonpon CHARLES GRIFFIN & CO, LIMITED, 
EXETER STREET, STRAND 


WORKS BY SIR ROBERT $. BALL. 





I THE S10RY OF THE HEAVENS i2s 6d 
Jl STARLAND 6s 64 
Complete in One Vol , r2s 62 E 


THE STORY OF THE HEAVENS. by 
Sr ROBERT SIAWELL BALL, LLD, FRS, ERAS, Royal 
Astronomer of Ireland Ilustrated by Chromo Plates and Wood 


Engravings *,* New and Revised Edition, just commenced in Monthly 
Parts, Price 74 





Third Edition, Price 65 


STARLAND.* Being Talks with Young People 


about the Wonders of the Heavens By Sir ROBER1 S1AWELL 
BALL  Illustrgted 


CASSELL & COMP4RY, Lisirep, Ludgate Hill, London 
ide PU LÁ  .— 


DANA'S SYSTEM OF MINERALOGY. 


DESCRIPTIVE MINERALOGY. 


*e@ By EDWARD SALISBURY DANA, 
Professor of Physics and Curator of the Mineral Collection, Yale University 
sth Edition, R@writen and Enlarged, with ove® 1400 Figures 








. Imperial 8vo, Cloth, £3 5s 
London KEGAN PAUL, TRENCH, TRURNER, & CO, Ltd, 
° .. Fourth Edition, ss X e 
e 
. PROTOPLASM: y 


*PRYSICAL LIFE AND RAW. 
By LIONEL BEALB, FRS 
HARRISON &eSONS, Rall Mall e, 


. 


e 
——— — 8——- 


On the ORGANIZATIOMeof SCIENCE. 


An Essay toftards SystematiZation, addressed to gl Fellows of Scien- 
Bya Fret Lance 





tific Gpcieries, agd otlfrs 1s net e . 
o WILLIAMS & NORGATE, London * 
e 
* 
* . 
* e . e x e - E 
*. 


T t i a a — —— —— 


London 


Edinburgh 6 St Andrew Square 17 King William ë 
. 


Stfeet,eE C 


Ix THIS SqcrETY are combined the advantages of * 
Mutual Assurance with Moderate Premiums. 
The Premiums are so moderate that an Assurgnce of £1200 or 41250 
may generally be secured from the first for the yearly payment which usually 
would be charged (with profits) for £1000 only—equivalent to at» zumediate 
Bonus cf 20 to 25 per cent , 
The Whole Profits go tothe Poliryholders, on a system at once safe and 
equitable—no share being given to those by whose early death there 1s a Joss 


The Surplus at last Investigation (1887) was £1 051,035, which, after 
reserving one-third, was divided among 9384 Policies entitled to participate 
First additions (with few exceptions) ranged from 18 to 34 per cent , accord- 
ing to age and class Other policies were incre€sed in all 50 to 80 per cent 


Examples of Premifim for £100 at Death—With Profits 

















e 

— Aœ — | 2s 30 35 40 45 | 50 
Durirg Life Ér Wo! lhe 16" £2 6 10/42 14 9t!43 59 44 17 
21 Payments 2126| 2154| 30 21 375: 3176! 4321 





The usual zon fartiifating Rates differ httle from these Premiums 


* A person of 3o may secure £1coo at Death by a yearly payment, during 
life, of £20158 Uns premium wouid generally elsewhere secure £800 only, 
instead of £1000 Or he may secure £1000 by 2: yearly payments of 
427 138 4d , being thus free of payment after age so e 


+ At age 40, the Premium ceasing a£ age fo 1s, for £1000 (with profits), 
433 148 2d —being about the same as most other Offices require ta be paid 
during the whole term of hfe — Before these Premiums have ceased the 
PoLcy will have shared an at least one division of profits e 


Resurts REPORTED FOR THE YEAR 1891 — 
New Assurances completed, £1,208,287 
Premiums 1n Year, £609,292 Total Income, £930,713 
The Claims (including Bonus Additions) were £368,000 


Over 6o per cent of the amount of these Claims was paid in respect of 
Policies which had participated in the Surplus~the Bonus Addition 
averaging almost ge per cent of the original Assurances 


THE FUNDS (increased ın year by £444,812) amounted to £7,801,431, 
Reports and full Informattot on application 


J Murr Lgrrcu. London Secretary JAMES GRAHAM WATSON, Manager 


ANIMAL ` COLORATION. 


An Account of the Principal Facts and Theories relating 
to the Colours and Markings of Ammals 


BY 
FRANK E BEDDARD, MA (Oxon), FR Sy &c, 


Piosector to the Zoological Society of London, Lecturer on 
Biology at Guy’s Hospital 


With Four Coloured Plates and numerous Woodcuts 
Cloth Extra, ros 6d 
e 





8vo, 
. 

This work is an expansion of the “ Davis Lectures” delivered by the 
Author wn the Zoologia! Society's Gardens in 1890 Tt 18 addressed, as 
were the Lectures, to persons having no special bngwledge of Zoology, but 
that general interest ın the facts ang problems of the scrence which 1s now 
sowutlely spreag It does not profess to contain very much that 15 tB, but 
ges an account of the principal phenomena of coloration exhibited by 
aumals Some unportant facts aud theories, however which have not as 
yet found their way inteworks of a popularchasacter—more particularly 
the rygenrous theories of Dr Eisig and M Stolemang—are here fully 
treated by Dr Beddpzd 

. 7 ——————— 

SWAN SONNENSCHEI® & CO , Paternoster Square, E C. 


ry v 
Just Published, 508 pp Remy 8vos Cloth, 16s net 


EPIDEMICS, PLAGUES, AND FEVERS: 


THEIR CAUSES AND PREVENTION 


A HAND-BOOK OF SANATORY PRINCIPLES 
By the Hon ROLLO RUSSELL 


* 
“The book wifi find a useful place in the library of all sSnitarians "—G/as- 
gow igerald e 
“Je will be welcome &s a valuable supplement to the ordinary text-booke 
3 public health, and as a useful booR of reference for all who are interested 
eff thesprogress of sanitary science "—Scotsman 


S Of great utility «Manchester Evanuner ` 
London EDWARD STANFORD, 26 and 27 Cockspur Street, S W 
. e * . 'e e . 
. . . 
t . 
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DIARY,OF SOCIETIES. THE "ELECTRICIAN "* SERIES. 
LONDON. e. 370 Pages, 159 Illustrations, Price 1939 6d 
Š MAGNETIC INDUCTION IN IRON AND 
. 4 THURSDAY, Maw 26 OTHER METALS ByJ A EWING,M A, BSc, &c 
Der pn ELECTRIGAL ENGINEERS, at 8 After an introductory chapter, a1 account 1s given of the methods which 
Rovar &rrruTION, at 3—Faust R G Moulton e are usually employed to measure the magnetic quality of metals A chapter 
on Magnetic Hysteresis follows The influence of Temperature and the , 
FRIDAY, May 27 influence of Stress are next discussed The conception of the Magnetic 


PuvstcAL SOCIETY, at. 5 g-On the Present State of our Knowledge of the Circuit 1s explained, and the book concludes with a chapter on the Molecular 
.Gonnection between Ether and Matter—an Historical Summary Prof | Theory of Magnetic Induction 


s J Lodge, F RS Fully Illustrated, Price ros 62 , Post free 
Rares INSTITUTION, at g —Emotional Expression Sir James Crichton- | THE ART OF ELECTROLYTIC SEPAR. 
rowne, 
N 
SATURDAY, May 28 CORE re DEAS (Theoretical and Practical) By Pe GEORGE 


Rovat Botanic SOCIETY, at 3 45 S d Ed P. P 
ROYAL INSTITUTION, at 3 —Some Modern Discoveries in Agricultural and T] VrINU SA dad is 
Forest Botany Prof H Marshall Ward, F R S ET ELECTRO-CHEMISTRY. By Dr GEORGE 


MON: GORE, LLD.FRS 
DAY, May <0 THE “ELECTRICIAN” PRINTING & PUBLISHING 
SOCIETY or CHEMICAL INDUSTRY, at 8 ~Manufftture of Vinegar J A 


COMPANY (Limited 
Nettleton —The Petroleum Jellies of Commerce Dr S Rideal —Certain * SALISBURY Court, FLEET ae oa. EC 
Alumirium Alloys Dr C R A Wnght Complete Catalogues sent Post free on application 








TUESDAY, May 3: 


Post Free for Six Stamps 
Institution OP Civit EwGINRERS, at 8 —Annual General Meeting — 





Report of Council —Election of Council and Officers Natural History Book Circular (No 116) 
Roya, INSTITUTION, at 3—Some Aspects of Greek Poetry Prof R 
C Jebb, M P Important Works for Sale on 
WEDNESDAY, June x 
ENTOMOLÉGICAL SOCIETY, at 7 EN T OMOLO G Y o: 
THURSDAY, June 2 Ancient Works , Systematic Entomology and Anatomy of Insects , Hymeno- 
RovaL Socyery, at 4 —Election of Fellows ptera, Lepidoptera, Diptera, Coleoptera, Hemiptera, Orthoptera , 
Linnean SOCIETY, at 8 —On the Disappearance of Desert Plants in Neuroptera , Arachnida, Myriopoda , Injurious Insects 
Egypt E A Floyer —On Insect Colours F H Perry Coste —Lantern 
Demonstration WILLIAM WESLEY & SON, 
CHEMICAL *OciETY at 8 —Ethylene Derivatives of Diazo-Amido Com- 
pounds R Meldola, F RS,and F W Streatfield 28 ESSEX STREET, STRAND, LONDON 


ROYAL INsTITUTION, at3 -Faut R G Moulton 


E E ERE SO ON SALE BY MACMILLAN AND BOWES, 








8 
Roya. INSTITUTION, at 9 —Metallic Carbonyls Ludwig fiona, FRS e CAMBRIDGE 
e 
N *SATURBAY, June 4 TRANSACTIONS OF THE ROYAL SOCIETY OF 
Revar IxsrrTUTION, at 5 — Some Modern Discoveries 10 Agricultural and LONDON, 2875 to 1889 forming Volumes 165 to 18o (including the 
Forest Botany , Prof §f Marshall Ward, F.R S Supplementary Volume 168) 36 Vols, 4to, Cloth as Published — 436 


PROC&EDINGS OF THE ROYAL SOCIETY OF 
LONDON, 1874 to 1891, forming Volumes 23 to 48, Complete in Parts 
as Published £5 105 


Ó » | 7 ACTA MATHEMATICA Edited by G MITTAG-LEFFLER 
E los ^ i Vols I to XII 1882 to 1839, Complete in Parts as Published £5 10s 
oa QUARTERLY JOURNAL OF MATHEMATICS, 
i : Vols I to XXIV (189o) Vols rto20 Half Bound, the rest in Parts 
E as Published £30 
NE DUM LN NES 004 


g A JAHRBUCH UBER DIE FORTSCHRITTE DER 
: MATHEMATIK, Herausgegeben von Drs C OHRIMANN und 
THÉ REVIVAL OF THE STEREOSCOPE. F MULLER Band I to XV [1868 to 1883] Vols 1 to 5 Half 


Calf, the rest in Parts as Puolished 
a. ° CAMER A FOR HAMILTON, SIR W ROWAN Elements of Quater- 


mons, and Lectures o% Quatermons 2 Vols, Half Morocco 1853-66 


STEREOSCOPIC CAS EY, JOHN (1) On a New Form of ¥angential Equa- 


tion, 1877 (2) On the Equations of Circles (Second Memoir), 1879, 
(3) On Cub c Transformations 1880 75 









AND a 


PRICE ONE SHILLING NET , 


SINGLE VIEWS. -NATURAL SCIENCE. = 


LIGHTEST PRACTICAL : MS 
CAMERA OF A Monthly Review of Scientific Progress. 






























































CONTENTS of No 4, JUNE 1892 ee 
^ THE BA eee. Notes and Comments 
S ABUS EVER OFFEREB I The Antelopes of COBRA By * L SCLATER 
d * MA, FROS, Sec . 
THE STEREOSCOPIC MANUAL, 15 20 Post Sree: Il Recent Researchesın Fossil Birds By R LYbEK- 
nr m te e 


KER, BA, FZS 
WAT. X. CHADWICK, III he Cave Men of Merftone » By AQeVAvGMAN 
Expert in Phologi aphy, . e e JENNINGS FlaS,FGS 
2 ST MARY'S STREET, MANCHESTER , Ld IV Facts and Theories ın the Development of Insect$ 
3 -er 7 By Gece H CARPENTER, B Sc 


: V Phosphatié Chale By A Srmfuag MA, PGS 
Instrument Company, Cambridge, VI Ne Benuence of Plutonic Recks By 7 JH 
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- tiens 4$ Instrument Compan TEALLL MA, FRS . . 
b irai lem a TU RR VII The Gramfnar df Science” a*Regew By Pref *C. 





e e. 2 = 
Price List of Scientific Instruments, señt poft free. Sane ecw Bee F G3 27 : 
Illustrated Descriptive List sent on reeeipt of 15, 6de 9, News qf Uftiversities, Museums, and Sócieties 
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MESSRS. MACMILLAN & 00/5 NEW ANB POPULAR BOOKS: 


Now Ready, Fcap 8vo, Cloth, 5 e 
PHAON AND SAPPHO,,AND NIMROD. By JaMzs Dira Hosken 


NEW NOVEL BY MARION CRAWFORD 
Now Ready, 3 Vols, Crown 8vo, Cloth, 31s 64. 


THE THREE FATES By F. Marton Crawrorp, Author of “ Dr Isaacs,”+‘* The 


Witch of Prague,” “ Khaled,” &c, 
GLASGOWe HERALD —' Very delicately and charmingly worked out, and it ıs doubtful if Mr Crawford has ever turned 
out any more perfect piece of literary work ” 
SCOTSMAN —'' As a study of modern manners, and as a picture of every-day character, 1t 1s both powerful and interesting " 


A NEW NOVEL 
Now Ready, Crown 8vo, Cloth, 6s 
THE STORY OF DICK By Major E* eGAMBIER PARRY. 
GLASGOW HERALD —“ As a study of life and manners in the humdrum existence of country people, ıt is simply 
delightful The book is delightfully human and tenderly humane ” 


NEW VOLUMES OF THE CHEAPER RE-ISSUE OF ** THE GOLDEN TREASURY SERIES ” 
Now Ready, 18mo, Cloth, 2s 67 net each. 


KEATS'S POETICAL WORKS. Edited by Prof F. T. PALGRAVE. 
THE REPUBLIC OF PLATO Translated into English, with an Analysis and 
Notes, by JOHN LLEWELYN DAVIES, M A, and DAVID JAMES VAUGHAN, M A 


* NEW BOOK BY FRANCIS PARKMAN 
Now Ready, 2 Vols , 8vo, 255 


A HALF CENTURY OF CONFLICT By Francis Parkman, Author of 


** Pioneers of France in the New World,” &c 
A new diviston of Mi Frances Parkman's great work upon the relations o of France and England in North America The new 
volumes fill the gap between “ Count Frontenac” and ** Montcalm and Wolfe,” so tnat the sers now forms a continuous history of 
the efforts of France to occupy and control the American Continent Lake the rest ae the serves, the new work 1s founded on original 


documents 
MACMTALAN AND CO, LONDON . 


COLLECTIONS OF MINERALS, MINERALOGY. . 
ROCKS, OR FOSSILS, fone ees 
Foe fhe feta seno, Science Teachers, Prospector, Be aidie SAMUEL HENSON, 























50 Specimens,10s 6d , 100 do , 21s , 200 do , 425. 97 REGENT STREET, LONDON, W. e 
New Price List of Minerals, Koike ani TRIER! Series of Fossils ESTABLISHED 1840. Late 277 STRAND 
ROCK SECTIONS for the MICROSCUPE from 1s 6d each, Post Free Choice Mineral Specimens, Gem Stones, Carved Opals, Polished Agates, 
CATALOGUES GRATIS Rock Crystal Balls, Fossils, Rocks, and Rock Sections 
ES CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c* LATEST ÁRRIVALS 
always in Stock e A Magnificently Crystallized Realgar, Crystallized Pyrrhotineg Altaite 
T H O Mi A S D. R U S S E L L, (very rare), Wheal Maudlin Chalybite, Pink Grossular Garnets, Gummute 
Auerhte, Pyrrhite, Brookite, Tremajloc, Blue Topazes, and Crystallized 
78 NEWGATE STREET, LONDON, E.C. pen Nuggets from South Africa Also Igiatomaceous Earth from Hakodat, 
apan 
RECENT SHELLS. NOTICE —Aduerfisements and business letters fon 
, Marine, Land,-and Freshwater Shells from all Parts NATURE should be addressed to the Publeshers, 
ë of fhe World Editorial communications to the Editor The tele- 
-^ . ddress of NATURE zs  Pfrusis, LONDON " 
SBLECTIONS SENT ON APPROVA grupinca W : 
e SPECIMENS EXCHANGED COLLBCTIONS 1 PURCHASED SUBSCRIPTIONS TO “NATURE?’ 
= RÉTEN CORRESPONDENCE INVBTED " PM 
HUGH Mp Youras boan n in Recent Shglls, Yearly à . E I 80 
e e 9 Furwam Roan, LONDON, , Half-yearly T ` E e I4 6 
Quarterly e ` Oo 7 
.. GLASS.TOPPED BOXES. | pirani atp 
* Neat Rectangular Boxes. AP 
2 inches by rj inches, depth rinch, per dozen 1s 4Z Yearly. . * e , . IIO 6 
€ E ae oh dogs » xs ód *Half-yearly. E o 15 6 
e 3 no 2h 5 OT s » as od ry Qwarterl} o 8 o 
To Circular Boxes, Card Trays, GlassgTube®, &¢ n s . 
s bd HUGH FULTON 
too. T o oigan Roam, Loon 3 CHARGES FOR ADVERTISEMENTS. 
Three Lines'in Column o2 6 
Pét Line aftere 009 
Ong Eighth Page, or Quarter Column © Iò 6 
Quadrter"Page, or Half a Column % IS o 
*THalf aPage,pr a Column 350 
e. For BAD LEGS, BAD BREASTS, OLD*WOUNDS, ORES and pede E . o šo 


, > SORE TRROATS, BRO 


ULCERS, If effectual rubbed on the Neck agli Chest, ıt cures; e EEEE eee ce rem cS 
kontre, cbvaus and COLDS¢ andfow | ° e "Money Orders payable to MACMILLAN & CQ. 


GOUT, RHEUMATISM, and all@kan Dyeases ifisunegualled OFFICE . 29 BEDFORD STREET, STRAND, W.C. 
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LESSRS, MACMILLAN & C0.'S NEW BOOK 


NEW BOOK BY DR. BRUNTON. 


* Now Ready, 8vo, Cloth, 3s. 62,, net. e 


.AN ] INTRODUCTION TO MODERN THERAPEUTICS 7 


Being the Croonian Lectures on the Relationship between Chemical Structure and Physiological Action, "E 
delivered before the Royal College of Physicians in London, June 1389. ° : 


BY 


LAUDER, BRUNTON, M.D., D.Sc. Edin., LL.D, Aberd., F. R.C.P., F.R.S.- 





Now Ready, @8mo, Cloth, 1s. 
SSMAKING: a Technical Manual for Teachers. By Mrs. Henry Gaui 
ith Preface by Miss F. L. CALDER. E 


NEW VOLUME OF MACMILLAN'S GEOGRAPHICAL SERIES. 
Now Ready, Globe $vo, 35. 


| ELEMENTARY (GEOGRAPHY OF THE BRITISH COLONIES. By 


*GEORGE M. DAWSON, LL.D., F.R.S., Assistant-Director Geographical Survey of Canada, and ALEX XANDER 
SUTHERLAND, M.A., Carlton College, Melbourne. With Illustrations. 


° A SHORT TEXT-BOOK OF PHYSICS. 
Now Ready, Feap. Svo, Cloth, 3s. 64. 


EL EMENTS OF PHYSICS. By C. E. Fessenpen, Principal of the Collegiate 


Institute, Peterborough, Ontario. 





* 





EW VOLUME OF * NATURE SERIES." 
Now Ready, Crown 8vo, Cloth, 7s. 6d. 


HE APODID/E: A MORPHOLOGICAL STUDY. By Henry MEYVNERS | 
BERNARD, M. A. Gantab. With 71 Illustrations. : 
TAN: A book which zoologists will very greatly prize. The writer has worked out the task he set before him 
ġe and im the most elaborate manner, and has presented the fruits of his labour in a volume which: sey loss 
gation will thoroughly appreciate, "EAE A valuable contribution to zoological investigation.” 
E i : THORQUGHLY REVISED AND ENLARGED, ; : 
Hi e Now Ready, Second Edition, Globe 8vo, 4s Gdi- Eu i 

BLOWP IPE ANALYSIS. By J. Lanpaver, Member of the Imperial Germa 

Academy of N: aturalists. Authorized ud Edition, by James TAYLOR, B.Sc. Thoroughly Revised and Halaeged. 


A NEW TRIGONOMETRY FOR SCHOOLS, 
Now Ready, Crown Svo, Cloth, 6s. 6¢. ; or in Two Parts, 3s. @2. each. 


o THE ELEMENTS OF PLANE TRIGONOMETRY. By Rawpon LEvETT. : 
and C. DAVISON, Masters at King Edward's High School, Birmingham. IngI'wo Parts. 
NATURE: s Our summing up is that the book i is one of the best we have met with on the subject." — & 


NEW AND REVISED EDITION. 
Now Ready, New Edition, Fcap. 8vo, Cloth, 25. 6d. 


NUMERICAL. TABLES AND CONSTANTS IN GeEMBNTARY 
| &CIENCES. By SYDNEY LUPTON, MA., F.C.S., EI.C. .t fo 














amm enc 
18mo, ts. 


A COURSE OF EASY EXERCISES ON BOOK- KEEPING. A Companion B 
? and Supplement to the “ Primer of Book-keeping.” By J. THORNT ON. 
** This book contains a series LJ 150g. exercises in Bot keeping, which can be wed with any text-book on the subject, us are 
specially adapted Jor use with the * Pygmer La Book- -keeping There are several distinctive features.” : 
. 


a . Second faitign, Enlarged. 8vo, t4 

4 AN ELEMENTARY TREATISE ON THE DFE FERENTIAL.CALCUBUS. | 

00500 With Applications and nunferous Examples. 55 JOSEPH gDWARDS, M*A., fermerly Fellow of Sidney Sussex Colfege, : 
‘Cambridge. . . is d 

In issuing a Second. edition of the premnd volume, if has been found desifagie to enlarge it considerably beyond i. original " 

(vc Considerable additions have been made to some of the originag oe and otheR gave Moa rewritten, 









3 Fifth Edition, Revised and Enlarged, Svo, 145. y QD gm 
DVANCED PART OF'A TREATISE ON THE DYNAMICS OË A 


TEM OF RIGID BODIES. Bfing Mrt II. of a Treatise on tpe whole Su®ject, with Numerous Examples, By, - 
ROUTH, S&D., LL. D., F.R.S, &c., Hon. Fgllow « of Peterhouse, Ca gbridge. ; 


This edition many additions and gmprodementy have b&n male, gartiBulariy, in the igst half of the book. Miny p have 
e 
pues MACMILLAN ANP CO., LONDON. e cs : . 
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NEW MICROSCOPIC OBJECTS. , MICROSCOPES AND APPARATUS 


Pu do Spaas Con tem pd bo eg: hitherto unknow P, ý FOR EVERY CLASS OF INVESTIGATION. 
the Cane having always been reproduced by cuttings s.. 2 6 x 3 
Bacillus of Influenza, in Section pe (eem es o | Highest Quality of Workmanship only. 
Set of 24 Botanical Slides (Comparative Anatomy), specially 
arranged for the use of Students, incase... 112 6 £s. d. 
Section through Eye of Dytiscus Beetle, ecry fine. ... ite Ms 2 o | The Van Heurck Microscope for Piniognahn. an on Tripod 
Brucine Crystals for Polariscope ... ee 1 6 Foot + from 1610 o 
Curious Insects fro vom Trinidad as follows -— The Edinburgh Student's Microscope - frm 93 10 0 
Spiny Spider, Gasterocantha canc rifermis E d Lou 2 0 "€ oS Recon zv r'o N. A., for Photo- “micrography, E. 
araso De 20$. LOU. VEM io "n s Diap! 350 
Winged ‘Ant haar ss x 2 New Double Nose-piece in Aluminium, very "Light | and Compact 1 P o 
pepe m æ 20 New Photo-micrographic Apparatus. 
Butterfly e o 


Classified List representing a Stock of 40,000 o Highest- class Mic niatie | Full Illustrated Catalogue of Microscopes and Apparatus sent Pos? free 
Objects sent Post free on application. on application. 


PTICIANS TO HER MAJESTY S GOVERNMENT, ! 
W. WATSON & SONS, 01313 HIGH HOLBORN, LONDON, W.G. 


ESTABLISHED 1837. AND 251 SWANSTON STREET, MELBOURNE, AUSTRALIA. 


AWARDED—2 GOLD MEDALS, Paris Upiversal Exhibition, 1839 ; 2 EN IN OP HONOUR for MICROSCOPMS and MICROSCOPIC 
OBJECTS, Antwerp International Microscopical Exhibition, 1891; ^ i^ 20D 4E N D OTHER MEDALS at the Principal International Exhibitions 
of the or 


JAMES R. GREGORY, 
MINERALOGIST AND GEOLOGIST. 
99999994 +e 
{i N üE RW b AR SPECIAL AND TYPICAL COLLECTIONS 
For STUDENTS, LECTURERS, Museums, PA = 
As supplied to the Sciencegand Art Department, South Kensington. 
















EVERY REQUISITE *FOR PRACTICAL WORK, 
AND SHIRTS 
CELLULAR A®RTEX CLOTH is composed of email celis, i in which Ale Museum Niph, Sa Display, &c., 
the air is enclosed and warmed by the heat of the body. A perfect non- 


hus formed he skin. Owi he C E 
CORE eise me teu Diy | COLLECTIONE OF MINERALS, FOSSIER, & ROCKS, 


easier t . CELLULAR ype aca CLoru is made in To Illustrate all Elementary Works, 


. lk C , Silk and Wool, and M 
EL: of full "-— of Cellular e vith names of 160 SPECIAL COLLEQTIONS. FOR EACH WORK. 


Nm Vi Ex p: ront free on application. Send, w? 
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I *. 
RT SCOTT,” S rp E A T, | > NEW LISTS NOW READY, 


BY. rp N (Lacie Goode Goose oly, ^ 39 Dawson Sgreet, Dublin. | And may be had Post free on applicagon at the Repository and Museuma, 


Graft Dubli 
RATE ROTHERS, ! Ld South Bridge, Bdibbergh. |e | 88 CHARLOTTE STREET, FITZROY SQUARE, 
c. JENNER, & CO. (Ladies! Goods only), 48 Princes Street, LONDON. 
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d “To the solid ground 
Of Nature trusts the mind which builds for aye."—NWORDSWORTH. 
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~ NEWTON'S PATENT 
Scientist's Biunial Lantern, 


AS MADE FOR 
Cambridge and London University 
Extension Lecturers, &c. 
Highest quality only, £14 145. 
New Catalogue of Optical Lanterns, 
Projection Apparatus and Scientific 
and other Slides, Four Stamps. 


* NEWTON & CO., 


‘ Opticians to the Queen and 
the Government, 





By Special Appointirent 
TO THE ROYAL INSTITUTION OF GREAT 


B°ITAIN, 
3 FLET STREET, LONDON. 





PRICES. 


Pat A, for Spirit 
ad» 
Flame 34 es 9/- 
»  Sin.,11/6 


* os 7i» 13/6 
AUTOMATIC BURNERS &BLOWBIPES® ^ i757. zo: 


FOR USE WITH 


METHYLATED SPIRIT AND CASHLIMC. ` 


INDISPENSABLR WHERE NO GAS. 
SIMPLE IN CONSTUCTION. 
ABSOLUTELY SAF) è 
uA ir 2s. 
me R ANALYTICAL CHEMISTS, 
ARRES 
! JEWELLERS, DENTSTS. (© 


. JOHN J. GRIFFIN & & SO 
22 GARRICK STREET, LO 
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D ONN, W.C. i Telephone No. 6583. 
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[All Rights are Reserved. 


NALDER 'BROS. & CO. 


16 RED LION STREET, 
CLERKENWELL. LONDON, E.C. 





Oun-NEw CATALOGUE 
ELECTRICAL TESTING 


AND 


SCIENTIFIC INSTRUMENTS 
: IS NỌW READY. 


Forwarded on Application. 
. 


vw PLIES. 


NALDER BROS. & Co. 
NEGRETTI ANY ZAMBRA, 


SOLE MAKERS OF ° 








Latest and Most Perfect 
form. 9 
Price 


£5 15s. Gi 


With a supply o@Charts. 


y^ È Sq@entiric e 
=A] INsTRUMENTM AKERS 
e TO THE QUEEN, 
38 HOLBORN VIADUCT. F 
Branches » Cor@hill ; 
: 4: Regent Sc. Condon. 
e lIInstrated. Description 
Pog Free. 
. . i — 
. = . ; 
*NEGRÉTTI & ZAMBRQ'S 4 Hired Guutlogui" 6oo Pages, 
1200 Engmvingy@Price ss. Ye. 
Telegraphic AJdregs ; “ Negreiti, Lenton." 
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* JORDAN'S PATENT) SUNSHINE RECORDER. -~ 
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r EE E a zm E dius 
s INSTITUTE OF CHEMISTRY OF 
GREAT BRITAIN AND IRELAND. 


® An Examination in Pra*tical Chemistry for admission to the Institute 
will be held ia London on JULY :: and following days. 

Candidates are recuired to produce evidence of having passed through a 
course of three years’ training in Chemistry, Physics, and Mathematics at 
one of the Colleges approved by the Council, or of an equivalent training. 
Ac@ording to the Regulations, every ndidate must also pass an Ex- 
amination in Practical Chemistry, conducted by tfe Board of Examiners 

©. appointed by the Council, before he can be admitted. 

er Formal application, accompanied by the necessary certificates as to 
training, notebooks of the work done during the past two years, &c., must 
be sent in on or before JUNE ts. 

Full Particulars may be obtained on application to the Secretamy, Mr. 
G. H. RonERTSON) at the Offices of the Institute, o Adelphi Terrace, 

A 


Tondon, W.C. 


| BALLIOL COLLEGE, CHRISTCHURCH: 


AND 


TRINITY COLLEGE, OXFORD. 


NATURAL SCIENCE SCHOLARSHIPS AND EXHIBITIONS. 
A combined Examination for Natural Science Scholarships and Exhibi- 
Coons will be held by the above Colleges, beginning on TUESDAY, 
>o NOVEMBER r5. 1392. 
: Three Scholarships and Two Exhibitions will be offered, the Scholarships 

oo being worth £80 a year. . . i 

C The subjects for examination will be Physics, Chemistry, and Biology, but 
“Candidates will not be expected to offer themselves in more than two of 


these. ites 
Particulars may be obtained by application to A. Vernon Harcourt, 


Christ Church, Oxford. 


e : 
BEDFORD COLLEGE, LONDON 
(FOR WOMEN), 

gando YORK PLACE, BAKER STREET, W. 
: ENTRANCE SCHOLARSHIPS. 
< One SCIENCE SCHOLARSHIP, annual value £40, and two ARTS 
SCHOLARSHIPS, each of the annual value of £30, will be awarded on the 
C yesults of aw Examination to be held at the College oa June 28 and 29. All 
three Scholarships tenable for two years. Names to be sent gp not later than 
JUNE 15. The holder of one of these Scholarships, under @ertain condi- 
tions, will be allowed a reduction of É25 on the fee for residence. 


For particulars, apply |... P RUSSELL, Honorary Secretary. 
iu BURNLEY MECHANICS' 
INSTITUTION. 
SCHOOL OF SCIENCE AND ART. 


The Directors are prepared. to appoint a TEACHER for Evening Classes 
in CHEMISTRY (Theoretical and Practical) and PHYSICS. 

Guaranteed Salary not less than £130 per Annum. Duties to commence 
in SEPTEMBER. is NA xi 
"Applications, with Particulars of Qualification and Experience, to be sent 

‘to the undersigned by MONDAY, JUNE 13) from whom further particulars 


i may be obtained. 
C. M. FODEN, Hon. Sec. 
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^A SUPERINTENDENT is REQUIRED 


by the Ceylon Government for a Technical School at Colombo. Salary. 
sooo Rupees a Year, with a free Passage. ‘The Appointment to be for 
Three Years itethe first instance ; if the Officer's services are dispensed 
with at the end of that, priod he will have a Free Return Passage. 
Classes are t8 be organ to begin with in such subjects as Practicai 
Mechanics, Building Construction. Electricity and Telegraphy, Sur- 
veying and “Forestry, to. be taught in a practical manner.—Application 
fhould be in writing, and addressed to th Qosstayr Privar® 
Secre@ary, Colonial Office, SW. 














"OGIVIL SERVICE COMMISSPON. 

i FORTHCOMING EXAMINATION. 

1 SRAOND ASSISTANT to the Lecturers at the Royal Artillery College 
20728). 22. 
: f The "Wie specified is the latest, at which Applications can be received, 
“They mgt be made on Forms to be obtained, with particulars, from the 
‘SECRETORY, Civil Service Commission, London, S.W 
am Nossa 


TFIRTÉ COLLEGE, SHEFFIELD: , 


(e Council *£ Firt® College pronose to appoint a PROFESSOR of 
MATHEMATICS at a Salary gf S250 a year, with heif the Fees of his 
Classes. Duties to cominencfin October next.@ Names@f Candidates to, be 
sent in not later@han JUN Sj. . 







; . 
articulars on applicgion @ the Reeastesr, Firth College. e 


| SPartgulars on appli 
MECHAN B VENTURERS SCHOOL, 
‘BRISTObe + , , 









i year. 








. 
iio a TEACHER of BIOLOGY Sor SEPTEMBER, Salary wd . , 





. SCIENCE SCHOLARSHIPS. , | 


e 2 PENYWERN ROAD, RARUS COURT, S.W. " 
: . Principal— e : 
G. W. DE TUNZBLMANN, B.Sc. (Lond® Univ.), M LESE, 
Tedegrams—“ Tunzelmann, London." f 
w A 


” "m 





FOR SALE. 


JAHRESBERICHT ÜBER DIE FORTSCHRITTE DER 
CHEMIE. Edited by Ligm and Korp, &c, A Complete Copy, with 
Three Index Vols., Bound. 1847-86. 

PROCEEDINGS OF R.S.E., 1862-90, Complete, and mostly 

und. e 
RROCEEDINGS OFeROYAL SOCIETY, 1882-91, Bound. 


ers to be sent to Mr. F. DrrrMAx, 1x Hillhead Street, Glasgow. 








parations of FRESHWATER RHIZOPODS, more than 6o Species. 
E. PENARD, Sc. Dr., Plainpalais Mail 14, Geneva, Switzerland. ash 
Jer Catalogue, : : 





MISS E. W. ALLEN & CO, . 

TYPE AND SHORTHAND WRITERS. 
Translations and Scientific Work a Special Fenture. 
39 LOMBARD STREET, E.C., Office Neo. 39 (close £o Lift). 


GLASS-TOPPED BOXES. 
Neat Rectangular Boxes. 


rMnckes by r4 inches, depth 1 inch, per dozen zs. 4d. 












2b OTE 05 » Yon » — 16d 

Bh s T 2 s» on m as. od. 
Circular Boxes, Card Trayse Glass Tules, Ge. . 
HUGH FULTON, í 


89 Foram Roan,® Lonpong 


RECENT SHELLS. 


Marine, Land, and Frestwater Shells from all Barts 
of the World. 


SELECTIONS SENT ON APPROVAL. 
SPECIMENS EXCHANGED. COLLECTIONS PURCHASED. 
FOREIGN CORRESPONDENCE INVITED, 

HUGH FULTON, Dealer in Recent Shes, 


LIVING SPECIMENS FOR THE 
MICROSCOPE. 


Voivox globator, Bgachionus rubens, Melicerta ringens, Paludicella 
Ehrenberg, Lophopus crystallinus, and others. ^ Pond.Life: Amoeba, 
Vorticella, Hydra, &c., for theStudent. Spedimen Tube, with Draw- 
ing and Description, rs. Post-free, 


» . 
* T. E. BOLTON, . 











ies i— 


the . 
o  Sepllium, 6s. pæ dozen Wreserved, . 
Adcyontun . is. per colony | Lepas (large) e oe OS per dozen. 






usiasxoMMeleHi ss. per dozen | Neóada s 22 98. per dozen. 
Lucgnarit e as. per dozen’ | Æga dvery large) .« owe — rs. each. 
Medusoids Se 2p. per dozen’ | Padinterus (izgpches).... — 2s. each. 
Echinus.. tos. af 15s. per dozen’ | Gaa?Aea(largesp.) — 8s. per dozen. 
> | Clavellina we oe 25. per bottle. 


10-19 inches in cirgunference). Api 
( idi ) | Ascidia mentula 43. 6d. per dozen. 


| Ava (Lutraria) e. gs. per dozen. 
3s. per dozen. | ZfaZietis mies LO 75. per dozen. 

3s. 5d. per dozen. | Loligo muda ou.» Ss. per dozen. 

29 64. per dozen. | Lacerta viridis gs. per dozen. 
eb PRESH STOCK. 


Asterias yubens şs. per dozen, 
Lineus * 
Siueculus e. 
Arenicola 









> 


UNES, 1892) - 








Sale | bp Aurton. 


WEDNESDAY, TUNE 15 















ABLE COLLECTION OF füNÉRALsS FORMED BY J. W. 
#eMMINGTON PESQ. 


at his Great Rdoms, Eh Street, Covent Garden, on WEDNESDAY, 
UNE 15, at half-paSt 12 precisely, the second portion of the extensive 
and Valuable Collection of Minerals formed: by T. W. RIMMINGTON, 
Esq.; in which will be found many heautifal and interesting specimens. 
such as seldom occur, This Collection is exp2cially rich in examples of 
“othe old tt finds " of many Minerals such as are not produced at the 
present day, excepting those occurring in old Collections, that are dis- 


iew the Day prior, 10 till 4, and Morning of Sale, and 
Cupos bad. 


JAMES R. GREGORY, 


 AlineRaLoGis AND Gronoolr: 


$9999999999999999990999€ 
SPECIAL. AND TYPICAL COLLECTIONS 


For STUDENTS, LECTURERS, MUSEUMS, &c.. 
As supplied to the Science and Art Department, South Kensington. 
EVERY REQUISITE FOR PRACTICAL WORK, 
Also, Museum Fittings, Cases, and all Materials for Display, &c., 
ce of Specimens. 
D: COMLERTIONS OF MINERALS, FOSSILS, & ROCKS, 
To Illustraté all Elementary Works. 


SPECIAL COLLECTIONS oe ies WORK, 


EONS NIST 


NEW LISTS NOW READY, 


And may be had Post free on application at the Repository and Museum, 


88 CHARLOTTE STREET, FITZROY SQUARE. 
e L@NTAON. 


"ri gina a nnn a A TT O t OEE 


COLLEC ONS OF MINERALS, 
= 'OCKS, OR FOSSILS,. 


tadents, Science Teachers, Prospectors, &c., and t 
E ‘the leading ‘Text-hooks, in Boxes, wit Trays. 

BO Specimens, 10s. 6d.; 100 Ño., 21s. ; 200 do., 42s. 
New Price List of Minerals, Rocks, and Stratigraphical Series of Fossils 
Post Free. 

ROCK SECTIONS for tlie MICROSCOPE from 15. 62, each, Post Free. 
CATALOGUES GRATIS. 

CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c. 
always in Stock. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON. E.C. 


F. H. BUTLER, M.A. Oxon., Assoc. R.S. Mines, 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON. 


Dealer, i in Rocks, Minérals, Fessils, and othgr Objects 
of Scientific Interest. 


Collections or single Specimens provided for students of Mineralogy, 
Geology, Petrography, N alluegy, Physiography, af Agricultural Che- 
mistry, to illustrate special works or for individual requirements. A great 
variety of British, EuFopean, and American Ores always in ock, also a 
selection of Micro-Slides of ‘Typicalgad Remarkable Racks. Micro- 
all sizes, Blowpipe and Dissecting Apparatus, anf Cabigets for every 5 
Natural History objects. An interesting sies of specimens eyemplifying 
the Kaolinization of Granite has just been Sen from Cornw, ail. « . 


































“MINERALOGY, , 
SAMUEL HENSON, 
97 REG T STREET, LONDON, W. 


(suen 1840. Late 277 STRAND. 


neral Specimens, Gem Stones, Carved Opals, Polished | Agates. 
tal Balls, Fessils, Rocks, nd R&ck Sections. . 

. ATEST ARRIVALS. 
GA A Magnificently Crystallized Realgar, Crystallized Bycrhoithe, Altatte 
(very rare), Wheal Maudlin Chalybite, Ping Grossulac, Garnets, Gummite, 
; Auerlite; Pyrrhite, Brookite, 





Tremadoc, Blue Topazts, and Crystallized 


NAI LURE 


THE SECOND PORTION OF THE EXTENSIVE AND VALU- 


MR. J. C. STEVENS will sell by Auction | 








e e 
D mar T 


|R. FRIEOLAENDER ‘UND | SOHN 
Berlin, N.W. 6, Carlstrasse rt. 


J@st Published, 225 pp., Royal Quarto, with 8 Plates, Partly Coloured, i 
Price £2 


Abhandlungen und Berichte des Zoologischen uw 
Anthropologisch-Ethnographischen Museums zu. 
e Dresden, 
Edited by Dr.. A: B. MEYER, 
VOLUME III. 

Contents.—I, HELLER, The Primitive Buffalo from Celebes, ava 
depressicornis, 8s.—11. Meyer, New Contributions to the. Knowledge: of 
Nephrite and Jadeite, gs.—111I. Tuarrtwrrz, Studies on Decapoda, based 
on Meyer's Collections in the Malayan Archipelago, 8s. glV. Maver, On 
Birds from New Guinea and New Britain, 29. 5d. Mou LER, Coptelbur 
tions to the Knowledge of the Brain of Anthropoid . hs sV E WiGhae | 
IM Aves Polynesie ; a Catalogue of Birds-of the Polynesian Subregion; ed 





e 


| 


Momi and IL, 1889-99, 235 and 275 pp, in Royal Quarto, with 26 
Flares, Partly Coloured, and sg Woodcuts in the Text. Price of each 
omme Á 
As will be seen by the above list, the “‘ Abhandlungen " are- specially 
devoted to the Fauna of the East Indies and the Malayan Archipelago, po 
The Volumes, as wellas the papers, are sent Post free to every country | 
belonging to the Postal Union. 





|On the ORGANIZATION of SCIENCE. 


An Essay towards Systematization, addressed to all Fellows of Scien- : : 
fic Societies, and others. By a Free Lance. 15. net. 
. WILLIAMS & NORGATE, London — 


EI STANLEY | 


| Mathematical Instrement Manufacturer to H.M. Government, Council at 
India. Science and Art Department, Admiralty, &e. 


Mathematical, Drawing, and Surveying Instruments 
of every description, 
Ofthe Highest Quality and Finish, at the most Moderate Prices, 
fiustvated Price List Post Free. 
wW. F. S. oaie the only Medal in the Great Exhibition of 1862 for: 
Excellence of Construction of Mathematical Instruments; and the only 
| Gorp Mepat In the International Invention: Exhibition. rig for 
matical Work. Silver Medal, Architects’ Exhibition, t 


Address:~GREAT TURNSTILE, HOLROEN. LONDO 


| HOLLOWAY PILLS 
Ig unequalled in the Cure of all Disorders of the LIVER, 
STOMACH, KIDNEYS. 4ND BOWELS. A Great PURI- 
FIER of the BLOOD; a Powerful Invigorator of the 
System, if suffering from WEAKNESS AND DEBILITY, 
and ís unequalled* in _ Complaints noe to Females. 


























i 

| NOTICE. Advertisements and business letters Jor i 
i NATURE should be addressed to the Publishers ; UE 
Editorial communications to Mie Editor. The tele @ 
| — graphic address or NATURE af PHUSIS, LONDON « 


»SUBSCRINTIONS TO * NATURE." 


Yearly. . . 
Half-yearly . 
Quarterly 


To ALL PLACÉS ABROAD :— 


Yearly. .. 
Half-yearly. 
Quarterfy 


.- v.c 


CHARGES “ROR ADVERTISEMENTS. 


Three Lines in Cajumn 29... o 2% 
Wer Line after . Oy Oeo 9 
he Eighth Page, or Quarter col mn. o18 6 
Quarter Pabe, of Half a Cofamm ... 115 . * 
Half a Page, or a Column : 3.5 9 
Whole Page .*. 9*9. . int 6 6.0 









Gold Nuggets from South Africa. Also Diatomacegus E 


arts from Hakodati . 
Pom. 


t3 
i 
i 





" o Money Order? payable MACMILLAN & CO, 


OFFICE: 29 BEDINRD STREEY, STRAIN Wc. 


e. 











@ By GEORGE LUNGE, “th. D.. Professor of Technical | Chemistry, “Zarit, 
and FERDINAND HURTER, Ph.D., Consulting Chemist to the 
United Alkali Co., Limited. 


THE ALKALI-MAKERS’ HAND-BOOK. 


e Tables and Analytical Methods for Manufactyrers of Sulphuric Acid, 
Nitric Acid, Soda, Potash, and Ammonia, S¥eond Edition, Enlarged 
and thoroughly Revised. In Crown 8vo, with IMustrations, ros. 67. ; 
strongly Bound in Half-leather, res. 

“That excellent book," —The late Prof. W. DITTMAR. 

‘tr is an excellent book, and ought to be in the hands of every chemist.” 

Prof. J. J. HUMMEL. 


SILK DYEING, PRINTING, AND 
c0. FINISHING. By GEORGE H. HURST, F.C.S., Member of the 
Society of Chemical Industry, of the Society ‘of Dyers aad Colourists. 
Lecturer on the Technology of Painters’ Calours, Oils and Varnishes, at 
the Manchester "Technical School. 

With numerous Coloured Patterns. 


NG n $vo, 75. 





ALTERNATING CURRENTS OF ELEC- 


TRICITY. By T. H. BLAKESLEY, M.A., M.Inst. C.E. 
Edition, enlarged by Further Con tributions to Dynamometry 5s. 

Conf tds written with great clearness and compactness of statement," 
Zlecirician. 








MAGNETISM, for the Use of Elementary Science and Artand Engineer- 
ing Students and General Readers. By W, PERREN MAYCOCK, 
M.Inst.E.E, With numerous Urigind 
complete Index, and Ruled Pages for Notes, as. 6d. 
“Mi Maycock’s book can be recommended as being decidedly good of 
dis kind, and students who purchase a copy will obtain an excellent ground- 
work of the science. “e Eiecirical Kevin. 


- A COMPANION VOLUME TO THE SAME AUTHOR'S WORK 
ON WOOD CARVING. 
LEATHER WORK. Stamped, Moulded, 
and Cut. Quir-Bouilli, Sewn, &c. A Practical Manual for Learners. 
By C. G. LELAND, M.A With numerous Iiustratigns. Ss. 
{/Binediately. 





London: WHITTAK ER & CO., 2 


"WHITTAKERS- NEW BOOKS.. 


Third i 


‘A FIRST BOOK OF ELECTRICITY AND x 


Iiustrations and Questions, Í 


LIBRARY OF POPULAR SCIENCE, 
New Volume. 


| MINERALOGY. The Charagters ofe 


rals, their Classififation and Description. By Dr. F. Hu. 
With 1x5 Illustrations. Crown 8vo, Blue, Cloth, 3s. 64, 


| Preceding Volumes. e 


PICTORIAL ASTRONOMY. By €. 
| CHAMBERS, 4s. 


THE PLANT WORLD. By G. Massee. 
35. ôd. 


LIGHT. 
23. 6d. 


A 
ine- 
*cu. 








-e 
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By Sir H. Trueman Wood. 


JHE OPTICS*OF PHO TOGRAP HY and 
i * PHOTOGRAPHIC LENSES. By J. TRAILL TAYLOR, Editor 
| of the British Journal af Photography. With 68 Hiustrations. gs, 6d. 
* An excellent guide, of great practical use, "—- Nature. 





Fcap. gto Cloth, 7s 6d. With 303 Illostrationg: 


| MANUAL IN STRUCTION—WOOD- T 
WORK. (The ENGLISH SLOYD.) By S. BARTER, Organizer. 
and lastructor of Manual Training in Woodwork te the Londom School - 
Board, and Organizing Instructor to the Joint Committee on Manual - 
Training in Woodwork of the School Board for London, the City and’ 
cue .f London Technical Institute, and the Wors shipful SC of 

fapers. 

With a Preface by Georce Ricks, B.Sc.Lond. 
Drawings and Photo-Engravings. 

Full Prospectus free on application. 


Tllustrated b? 303 


| 


i RE 





Crown Svo, Cloth, is 62, KEY; 2s, ima dew days. 


BOOKKEEPING. For Commercial, Civil 


Service, and evening Classes. With numerous Examples and Ques- 
tions, and a Glossary of ‘Terms appended, By PHILIP CRELLIN, 
Chartered Account ant. e 





H 
| 
1 
j 
i 


Ww hite Hart Street, Paternoster is 





R. FRIEDLAENDER UND SOHN, 


Berlin, N. W., Carlstrasse 11. 
Just Published, the two following Catalogues i— 
Catalogue of the whole Conchological Literature, 42 ppa, in Royal Octavo, 
x with a500 titles of books, papers, Ke. 

Cowrentst—L. Scripta Miscellanea--Il. Faune Malacologice—ILI1. 
Gasteropoda—1V. —Lamellibranchiata—V. Heteropoda, Pteropoda, 4hd 
Scaphopoda-—VI. Cephalopoda--V1lL. Mollygcoidea (Bryozoa aud Brachio- 
poda)-- V LLL. Tunicata (Ascidiz and Salpa)— 1X. Mollusca fossilia. 


HISTORY OF BOTANY. 
3o.pp. in Koyal Octavo, with rrig ties. 

CoxtENTS--L History of Botany—H. Biographies of Botanists—IIL. 
Eritiogtaphy—IV. Olé and Ancient Authors—V. Linné—VI. Names of 

Plants. 

‘This catalogue, which contains every important work on this branch 
ef Botany, i» spegially rich in the rare and valuable ‘‘ Herbals” of the 

vante-Linnéean period (Bauhing Brunfels, Columna, Dodonzus, Fuchsius, 
iLobslius, Morisom Parking 

ions). 
AB our re dalogues a are ve sent Gratis rand Post = on A. pplication. 


“EPIDEMICS, PLAGUES, AND FEVERS: 


THEIR CAUSES AND PREVENTION. 


UP*HASD- BOOK OF SANATORY "PRINCIPLES, 


By the Hon. ROLLO RUSSELL. 
"Pháleook wil find a useful placegn the library of all sarftarians. von 
plement@o pe ordinary text-bool® 


v herald. *. 

“*Tewill be welcome as a valuable s up 

of p@blic healti&i and as a ugeful book o reference for all yho are interested 
in tle progress sanitky Science," — Scozssmo, K 
DO Of grem utility. "Ma ster Examiner, 


‘London: EDWARD STANF ORD, 26 uel 27 Cadksmir Street, gw 





























FowtlBEdition, gs. e 


PRÓTOPLASM, 
PHYSICAL "LIKE AND LAW. 
M us By LIONEL BEALE, F.RS. 

? ÉARRISON & SONS, "ban Mall. 


M . 


lot, Ray, Rumpf, and others, many in single | 


“ge 





; THE ORIGIN OF ERSITY Fe CU R- 
i RENCY AND WEIGHT CN MEI By WILLIAM oe 
WAY, M.A., Professor of Greek m Queen's College, Cork, late Fellow 
of Gonville and Caias College, Cambridge. Demy 8vo, with Ilustra- 
tions, rss. net. 
“The learned author applies the comparative method of investigation 
with great skill and thoroughness ta a problem which has long perplexed 
namismatists and metrologists,"— TYNES. 


A TREATISE on the MATHEMATICAL. 


THEORY OF ELASTICIRY. By A. E. H. LOVE, M. As Fellow 
af St. John’s College, Cambridge? 1 2 Vols. Nol. E; Now Keady, i25. 


TREATISE ON THE THEORY OF 
FUNCITONS ofa COMPLEX VARIABLE: By A, R. FORSYTH, 
Seh., E.R.S., Fellow of Trinity College, Cambridge, Demy 8vo. 
[Le the press. 

TREATISE ON ELEMENTARY DY- 
NAMICS. By S. L. PONEY, M.A » late ell ow of Sidney Sussex 
College. Crown 8vo, 75, 6 

“It is not agbeginner's book in "r5 sense of etg the most rapid one for 
acquiring a superhcial and delusive knowledge of the subject, but it is the 
best work@with which we are acquainted fur the beginner whose desire is 
to gain real knowledge from the commencement, and to lay a solid founda- 
tion for the future, The idea of examination seems .o be happily 
absgnt, and knowledge is the author's aim, At the game time we may 
remark that it isgust the book to produce good results at a searching 
SOÉU' ation, 


ta Bd tg 
UTIONS PQ THÉ EXAMPLES IN. 


A TREATISE ON A; Mc UR. DYNAMICS. By SL 
pox’ EY, M.A., late Fellow gf IT Sussex College. Crown 8vo, 


THE ‘ELEMENTS OF “STATICS AND 


e DYNAMICS. By S, L. LONEY, M.A. late Fellow of Sidney Sussex 
| Collie. 7s 6a. (Pit Press Mathem tical Series.) 
| Owin Separftte Parts: Part 1., The Elemehts uf Statics, 4s. 67. ; Part IL, 
The Elements efSbynamics, 55. 64. 
i “Mr, Loney shows that he Knows how. to. combine perspicuity with 
brevitySin a remarkable degree, One feature of both books is that the 
author points out the portions that are adapted for a first reading, and also 
| those that aregequired for pacticiffür ex&ninations."  —eruaraiai. 
| ARITHMETIC FOR SCHOOLS. By C 
| SMITH M. A. P Master of Sidney Sussex College, Canibricge, gs. 64. 
(Pitt Press Mathematical SPries.y 
'éThe explanations $f the fundamental principles and processes are treated 
@ith a Ep WI Oe ia and completeness that make the book a 
| delight to fad." — Natu 
! London: C. A CLAY & SONS, Cambridge University Press Warehouse, 
PA e Ave MariagLane, * o 
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MAYURE | ZR esi 
ON SALE BY MACMILLAN AD. BOWES, 


CAMBRIDGE. °* 


i 

| 

| TRANSACTIONS OF THE ROYAL SOCIETY OF 

i LONDON, 189s to 1889; forming Volumes 145 to 180 (including the. 
i Supplementary Volume 168). 36 Vols. 4to, Cloth as Published. | £436. 00i 
| PROCEEDINGS OF THE ROYAL sOCIETY OB: is 
LONDON, 1824 to fox, forming Volumes 23 to 48, Complete in Part$ ^. 
as Published. A xo. i 
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remain the same as befol viz. ONE Ge inta NET, | ACTA MATHEMATICA. Edited by G. MITTAG- dpi den H 
7 ' oyal Géographical Society have awarded their Gold Medal this | Vols. I. to XIL. 1882 to 1889, Complete in Parts as Publishi 5 10$. 7. 
Bs tb Me Why: for his researches in S «ith America.) So] QUARTE RLY JOURNAL OF MATHEMATICS, 


JN.B.— The price of the few remaining Copies of the SUPPLEMENTARY | Vols. I. to XXIV. (1890). Vols, to 20 Half Bound, the rest in Parts ; 


























JUAEBPENDIX TO TRAVELS AMONGST THE Great ANDES is raised to £1 15. as Published. £39. a: 
‘net, This Work is sold separately from the foregoing Volume. JAHRBUCH UBER DIE FORTSCHRITTE DER. 
us Proof Copies of the Large Map, on Stout Paper, can be had, | MATHEMATIK, Herausgegeben von Des. C. OHRTMANN und. 
: : Price 4s. each net. | P. MÜL LER. Band I, to XV. [1868 to 1883) Vols, x tes Half. 
: t of Subscribers to the g3pecial Edition of “Travels Amongst | Calf, the rest in Parts asePublished. £665. : 
the Great Andes ™ can now be supplied, Puce Sixpence. HAMILTON, SIR W. ROWAN. Elements of Quater*. - 
JOHN MURRAY, Albemarle Street. e.’ | manei ; and Lectures on Quaternions. z Vols, Half Morocco. 1853756. - 
CDS TP CHRONO SNC CE — | CASEY, JOHN, (1) On a New Form of Tangential Equa- 
f tion, 13 7: (2) On the Equations of Circles (Second Memoir), 15701 
N Just Published, Price 6s. (3) On Cabic Transformations 1880. 75. 64. , E 
Hs PATHOI ub sY FLUEN zs. d SEQUELS | Instrument Company, Cambridge. 
A " SS, an i E. 
"EPS ORIGIN AND MODE OF SPREADING: AND I ! Address all communications “Instrument Company, | 
ce DIAGNOSIS, PROGNOSIS, AND TREATMENT, ! Cambridge.” ; 
Pasco Edition, mack Enlarged, containing a copious oe of Literary . Price List of Scientific Instruments, sent post free. 
ee ori aha eas catione Dn ale Oldest | Illustrated Descriptive List sent on receipt of rs. 6d. 
By JULIUS ALTHAUS, M.D., M.R.C.P. (Lond.), The Cambridge Scientific Instrument Company, 





Senior Physician tothe Hospital for Epilepsy and Paralysis, Regent's Park 
London: LONGM ANS & CO., Paternoster Row. 


St, Tibb's Row, Cambridge. 





NO BELLADONNA NEEDED. 


Jos Published, Crown sto, lth, Bolt Bod, Pie; «| FOURNET'S REFRACTOMETER. 
COLOR VISION: an Essay iscussing OCULIST’S APPARATUS (PATENT) 


3 Existing Theories, Explaining Views hitherto incomp etely Published, SILVER MEDAL, PARIS, 1889. 
“a and comprsng dust dos sof i N i : e’ é 
EPROR D HUNT Ghegoe mens See * ENGINEERING," July 18, 1890. 
tocio Glasgow + JOHN SMITH & SON, Renfield Street, Shown before the Royal Institution. 
Cu London: SMPKIN, MARSH. ALL, & CO, Led. 
* 
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CURATIVE a magi 


FOR UNEASY SIGHTS, 
MR. A. FOURNET (The Inventor), 
18 BENTINCK STREET, WELBECK STREET, W. 
(Hours 11 till 9.) 
Consuljation Fee, 5s. 
Spectacles, Steel Frames, from 75s. 6d. 


Morning Post 1—'" ‘Is bad sight. on the increase?’ is answered by A, 
pras Fournet with much common sense. 
Homæopathic Review 1mm“ f you need to see better, yet shrink fron 


WILLIAM WESLEY & SON, m | glasses, read A. Fournet's * Philosophy of Sight.’’’ 


STREET, STRAND, LONDON, | (15 Stamps, nthe Author. ) 


Natural History Book “Circular (No, 116). 
Important Works for Sale on 
ENTOMOLOGY: 


` Ancient W&ks ; Systematic Entomology and Anatomy of Insects; Hymeno- i 
ptera; Lepidoptera ; Diptera; Coleoptera ; Hemiptera ; T Orthoptera ; : 
Neüroptera ; Arachnida ; Myrosods: Injurious Insects, 























New Edition of Qu£in's s Anatomy, in Three Volumes. New Part now Read 


QUAIN’S ELEMENTS OX" AUNLA Romw . : 
ithe Tewra Eorrion, Bdited by BROWARD ALBER? SCHAFER, F.R.S., Professor of Physiology and Histology in University Cgllege, London. 
and GEORGE DANCER THANE, Professor of Anato y in University Oblege, London. 
ES ¥en PART. 1l.—ARTHROLOGY. —MYOLOGY-—-aNGEIOLOGY. By Prof Sato Ilustrated by 255 Engravisghanyg of Which e 
dre coloured. Royal 8vo, 18s. 

















: é e London: LONGMANS, GREEN, & CO. ot 
NEW BOOK BY MR. ROMANES. ° 


‘DARWIN, “aad after Darwin: an EE of the Darwinian Theory | and 


a Discussion df. Fost arwinian Questions. : 
By GEORGE JOHN, ROMANES, M.A., n .D., F.R.S., Author of “Mental Evglution in Man,” oe * 
Parr L— THE DARWINJAN THEORY. "with Portrait, of Barwin ands 125 pone Crown 8vo* T ros, Gd. © 














i London : LaNGMANS, GREEN, &* à P. . 
x Demos CANT NEW HDXTION OF S SCHAFER’S a S BE C ES a 
TE rere OF HISTOLOGY« Descriptive and, Practical, 
: . * * For the -Use of ae e te oL .’ 





srofessr af Physiology ine Universit “College, Londog; Editor of th m rm aee Portion of "Quain's 9 Anatomy.’ '- E 
-Ilustrated by more than 300 Figfres, many of wpich are new, eThi® EditioneRevised and Eglarged. o : 


i vo, 7€. 64. (Interleaved, 105s.) e . ° * * 
" Lond@n: RONGMANS, GREEN, & CO. % e k 
e e z. e P . . * : " . 
*. R e ry , ú e e 
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PERKEN, SON, & 





RAYMENT, sumam LONDON. 


For General Excellence, Definition, and Mag- t OPTIMUS n UBIQUE CAMERA. PHOTOGRAPHIC OUTFITS. 


nifying Power, we invite intending Purchasers 


to test our Field and Opera Glasses against any | Pictures 4] by 34 ins. May be used on Tripod or 
in hand. 


in the world. 








Suferior long Focus, Rack Camera, Dark 





; Carries Price, with Slide, Rapid Rectilinear Lens, Instentaneous 
` » E i 7, . 
OPTIMUS SCOUT. ae a Rapid ee Tripod, and Waterproof Case com 
Medium Si " = LT Plates, = Euryscope Pu 
ums Th r1 wei * Three Dark | ~ B Lens. For 
Clear Definition... Gm oe Slides, £5 5s. 
Good Field „e se 70 / E Focussing | E Plates 
- B Screen th 
Target Marks, Vie Rapid | 84 by 64, 
1200 yards Finder, Rectili- 
Shutter, near, 160s. 


Magnifying 64 | 
mess. soe ee / 






£4. ^ 





WIMSHURST MACHINE, 
Works in any Weather. Best made, Studded Plates. 


WITH 15-INCH PLATES, £4 10 © 
17 ” " 5 10 o 
6 10 O 


NEW POLARIZING PRISM. * 


-CHEAP SCHOOL APPARATUS 


Approved by Science and Art Department. 


Do HARVEY. «D PEAK, 


56 CHARING CROSS ROAD, WC. 





e . v y; ; 3 B 
—SCHENTIFIC WORTH IES. 


» The following is a list of the 


MICHAEL FARADAY. 
$ o THOMAS HENRY HUXLEY , 
CHARLES DARWIN. 
®JOHN TYNDALL. 


a € GEORGE GABRIEL STOKES 


,  SIRGHARLES LYELL. 
» SIR CHARLES WHEATSTONE 
e e SIR WYVILLE THOMSON. ° 
$ OBERT*WILHELM BUNSEN. $ 
DOLF ERIN NORDENSKJÓLP. 
SIReWILLIAM THOMSON. 
e , HERMANN È. F, HELMHOLTZ. 
eSIR JOSERH DALTON HOOKER. 


Portraits that have appeared in the above Series :— 


* WILLIAM HARVEY. e. 
e SIR GEORGE B. AIRY. 
| J. LOUIS €. AGASSIZ. , 
JPAN BAPTISTE ANDRÉ DUMAS. 
| e SIR RICHARD QWEN. 
A JAMES CLERK MAXWELL. 
é * JAMES PRESCOTT JOULE. 
e  eMLLIAM SPOTTISWOODE. 
e ARTHUR CAYLEY.  * s 
| SIR C.*'€. SIEMENS. 
é | e JOHN COUCH ADAMS. 
TAMES JOSEPH SYLVESTER. 
DMITRI IVANOWITSH MENDẸLEEFF. 
LOUIS PASTRUR. e . 


= Proof impressions® of these, pristte® on India paper, may be had from the Publishers, price 
. 55. ew; oe the Set OF 27 Portrmits in eat Handsome Rortfolio for £7, carriage paid. 


. © TE PQRTFOLe*O 
. Cheque’ and? Money 


MAY BE HAD SEPARATELY, *PRICE 6s. 
Orders payable to MACMILLAN'& CO., 


* OFFICE and ad ” 29 REDPORI® STREET, STRAND. 
. 








“NATURE dc uus * xxx : 


| ESSRS. MACMILLAN &C0.'S NEW ROOKS. 


A A NËW BOOK OF TRAVEL. 


Now Ready, 8o, Cloth, ros, 64. 


pt BARREN GROUND OF NORTHERN CANADA: 


By WARBURTON PIKE. 


Maps. 














iud ojan Expedition full of Peril and Adventure undertaken last year in pursuit of big game, through a tart of Northern 
Canada hitherto unreached by Europeans, 


* NEW, BOOK BY G. R. PARKIN. 


Ready, Crowne8fo, Cloth, 4s. 6d. 


MPERIAL FEDERATION: 
The Problem of National Unity. 

By G. R. PARKIN. 
NEW BOOK BY DR. BRUNTON. 


Now Ready, 8vo, Cloth, 35. 6¢., net, 


ITRODUCTION TO MODERN THERAPEUTICS, 


Being ‘the Croonian Lectures on the Relationship between Chemical Structure and Physiological Action, 
_ delivered before the Sen College of Physicians in London; Tune 1889. 








BY 
DER "BRUNTON, M. D., D.Sc. Edin., LL.D. Areri F:R.C.P., Fy R S. 
. FOR TECHNICAL EDUCATION CLASSES. 


s e : m Now Ready, 18mo, Cloth, ts. : : : Vu es 
ING: a Technical ‘Manual for Teachers. By Mrs. Henry GRENFELL. — 
iy Miss FOL. GALDER, ` i Uem SES 

: NEW VOLUME OF MACMILLAN'S GROGRAEHIERE: SERIES. 

Now Ready, Globe 8vo, 

ELEMENTARY GEOGRAPHY OF THE BRITISH COLONIES. By 

GEQRGE M. DAWSON, LL.D., F.R.S., Assistant- Direct&r Geographical Survey of Canada, and ALEXANDER 
SUTHERLAND, M.A., Carlton College, Melbourne. With IHlustrations. 
. A SHORT TEXT-BOOK OF PHYSICS. 
Now Ready, Fcap. 8vo, Cloth, 3s. 


ELEMENTS OF PHYSICS. By C. E. FESSENDEN, "Principal of the Collegiate 


Institute, Peterborough, Ontario, 
NEW,VOLUME.OF “NATURE SERIES." 
Now Ready, Crown 8vo, Cloth, 75. 64. : 
THE APODIDA: A MORPHOLOGICAL STUDY. By Hs RY Meyners, ; 
us BERNARD, M.A. Cantab. With 71 Illustrafions. a ; 
COT SMAN:—' A book which zoologists will vgry greatly prize. The writes thas worked out the task he jefore him. 
with the greatest care and in the most elaborate manner, and has presented the fruits of his labour ina volume which evet;y lover 
of scientific investigation will thoroughly appreBiate. . . . A valuable contribution to zoological investigation.” +? 
* THOROUGHLY REVISED AND i e * 
e vs Ready, Secogd Edition, Globe 8vo, 4s. 
BLOWPIPE ANALYSIS. *By J. LANDAUER, Member of the Imperial German 
Academy of Naturalists. Authorizgd English Edition wby JAMES TAYLOR, B.Sc. ba Revised and Enlarged? 
° © ANEW TRIGONOMETRY FOR SCHOOLS, pe $ 
Now Ready, Crown 8vo, Cloth, 6s. 64. ; or if Two Parts, 35. 6d. each. b . . 
THE ELEMENTS OF PLANE» TRIGONOMETRY. By Raynon Leven 
S and C. DAVISON, Masters at King Edgygrd's S High Sthool, Birmingham. dn Two Parts. i 
| NATURE :—'* Our summing up is that the book is one of the best ye have me? with om. the subject. >" 
‘ Fifth dition, Revised and Eglarfed, 8vo, 145. 
E ADVANCED PART OF A TREATISE. ON THE DwNAMICS Op.a? 
SYSTEM OF RIGID BODIES. Beiag Pa ag II. of®a Treatise on the whole Subject, with Ninots Examples, By 
OE. um ROUTH, SaD., LL. Ds, F. R. S. E &c., Hon. Fellow of Peterhouse, Gambridfe* a 































: is edition many additions and im, n provengents have Unite gparticujarty in he fast habwot the dusk . Manv taris have 
been re “written.” e "e 
"rou X eenaa e " MACMILLAN AND CO. LONDON. . ^ ROS T. t 
ee [ e@ > * 
* e . * i . d : | *. 7 
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A WEEKLY jLLUSTRATED JOURNAL Of SCIENCE. 
“To the solid ground 
Oy Nature trusts the mind which builds for aye." — WORDSWORTH. 
No. 1180, VOL. 46.] THURSDAY, JUNE 9, 1892. [PRICE SIXPENCE. 
Registered as a Newspaper at the General Post Office.] [All Rights are Reserved. 













EDINBURGH, May 31, 1889. These Instruments are the most zi 
powerful Binoculars that can be made * | 
to be sufficiently portable for the "e 
tourist’s use; their magnifying power 
is very great. They should be re- 
as Telescopes ; and where there 
is a sufficient amount of Mt, chiens c 
A task awe 
w e invisible with any oi 
Binocular. 


weg my uem erit BINOCULAR TELESCOPES. 






Aneroid. 
been most satisfactory, the 
extreme error not 


umes for the high- 
workmanshipand great ac- 
curacy you have attained 
in the manufacture of this 
instrument. 















/ (Signed) R. C. Mossman, LA 

To be obtained of all Opticians and Wholesale Houses. JOHN. BROWNING, 2 

J. J. HICKS, 8, 9, & 10 HATTON GARDEN, LONDON. 63 STRAND, LONDON, W.C. D. 
mao lenses alone are worth tho money." v1 Wadia! Jot | NE GRE TT I AND,ZAMBRA, e 
, s SOLE MAKERS OF 5 . i T 

. 3 

E C K S JORDAN'S ATENT) SUNSHINE REGÜQDER. . = 
£2 2s. to £5 5s. $ Latest and Most Perfect — 
Price 1 
E5155. 6 tw 









^ 

NS out in brags, 
neatly ja- 
4 panned, and is 
y not only first-rate 
; in optical qualities, 
*but is now a handsome, 

finished Instrument, 


Branches i=; gu TR 
Pie yi d Se. ndou. t 
Hilustrated Description —— 
abies Pat foe or M 
w : . e . ie CO] W . x — . 2e 
3 3 NEGRETTI 8 ZAMBIEA'S “ Iljpstrated atalogue," 6go Pages, m 
i - 1200 Effgravinge, Price ss. 6d. 5 i 
“R. & J. BECK, 68 Cormhill, London? E.C.” , Telephone No. 6583 Telegraphic Addrtss: “ Negreti London.” 
. . . . o 
. * > 
ee! ae "ww e . "us 
































“The ANNUAL MEISEING of this ASSOCIATION will be helden 
MANCHESTER on JULY 5, 6, and 7; 





PRESIDENT + 
Prof. W, BOYD DAWKINS, F.R.S. 
GENERAL SECRETARIES : @ 
2. H. M. PLATNAUER, B.Sc. (York?, 
OT. J, MOORE, C.M.Z.S. (Liverpoo:). 
LocAL SECRETARY AND TREASURER : 
W. E. HOYLE, MA; (The Owens College, Manchester). 
For. Particulars apply to H. M. PLATNAUER, Museum, York. 








HE SCHOOL BOARD FOR LONDON 
require "the. services of an ASSISTAND SCIENCE DEMON- 
CSTRATOR, whose duty will be to visit Schools under the direction of 
the Board for the purpose of giving instruction in Mechanics, &-. The 


“person appointed will be required togive the whole of his time to the 


work of the Board. Salary, £130 a year, rising by £s annually to a 
maximum salary of £175 a year, together with actual travelling expenses 


tained from the Clerk.of the Board, must be forwarded to the CLERK 
OF THE Boarp, School Board for London, Victoria Embankment, 
WC, with endorsement outside, ‘Assistant Science Demonstrator,” 
and must be received on or before JUNE 17, 1892. 


BIRMINGHAM SCHQOL BOARD. 


Board requite the services of a FIRST ASSISTANT MASTER for 

e new Scientific and "Technical School shortly to be opened in Waverley 

oad, Small Heath, for scholars in the Seventh Standard. Salary, £150 per 
um. 

For Form of Application, and copy of School Curriculum, apply by letter, 

addressed to the CLERK OF THE Scuoor Boarp, Birmingham. 


... CIVIL SERVICE COMMISSION. 








: FORTHCOMING EXAMINATION. 

SECOND ASSISTANT to the Lecturers at the Royal Aftgery College 
{posh JUNE 22, ; ES j ` i 
“-"The Date specified is the latest at which Applications can be received. 
They must be made on Forms to be obtained, with particulars, from the 
Secretary, Civil Service Commission, London, S.W. 


| LECTURESHIP IN MINING. 
Technical Education Committee are prepared to receive 


The Staffordshire ation v 

applications for a LECTURESHIP in MINING,” The Salary will 
probably be about £250. 
“Applications must be received not later than JUNE 22, and should. be 
dressed to the DIRECTOR or TECHNICAL INSTRUCTION, County Offices, 


tafford 


MERCHANT 






















VENTURERS' SCHOOL, 
BRISTOL. 


Wanted, a TEACHER of BIOLOGY foc SEPTEMBER. Salary £150 
ear. 

articulars from. C. H Porg, Merchants’ Hall, Bristol. Applications re- 
ceived up to JUNE 15. 


A SUPERINTENDENT is REQUIRED 


cby the Ceylon Government a Technical School at Colombo. Salary, 
Sooo Rupees a Year, with a free Passage. The Appointment to be for 
S" Dhree Years IB the first instance; if the Officer's sigvices are dispensed 
wis atthe aed of that period he will have a Freq Return Passage. 
‘Classes age to De organized to begin with in such subjects as Practical 
Mechanics, Building Construction. Electricity and Telegraphy, Sur- 
veying and Forestry, to be taught in a practical manner.—*Application 
be imade in writing,eind addressed to the ASSISTANT PRIVATE 














Principal— 
W. DE TUNZELMANY, B. Se: (D Uni) M,LE.E. 
iuc duo Telegrams Tunzelnangs Eondon’ @ é 
ident are regufarly sent to the Collegesby Leadjng Ed®cational® 
iorities, whoge Names are iven ongbe Progpectus. 
] ^ i 


e 


@e 


for the conveyance of apparatus from school to school, and for assistance | 
inexperiments. Applications, which mast be made on forms, to beob- | 


| ESTABLISHED 1840. 





|^ A Magnificently Crystallized Realgar, Crystallized Pyrrhotine, 





SUMMER MEETING «Vacation Courses) 
EDINBURGH, AUGUST :-51.—Programmdi from ARTHUR Trou 
son, University Halk 3 i 


ADVERTISER will ,pay' Half-price fom ` 
Nature posted within one week from date of. isqpe, to49 Cougty Road, i 
Liverpool, e. . oe 





FOR SALE.—A Well-classified. and Pre- 


served Collection of Conchylie, Minerals; Fosils (from the Coal and 
Cretaceous Formations), and Petrifactions, the latter mostly frout Mount ° 
St. Peter, near Maastricht. The Collection, with the exception of the Con- 
chyliz, consists of nearly 2500 pieces in 12 Cabinets. '"The.objects vary 
in size from 35: 4t0 6 X 8 cm, The Collection, gathered by the late 
Dr. jur. LH. Buse at. Renkum (Netherlands), is now in possession of 
Mr. JT. M. Le MAITRE, afso car Renkuin, w^o will give all desired 
information, as well asfacilities for examining the Collection, on receiving 
previous application by letter. 


So MINERALOGY. 
SAMUEL HENSON, 


97 REGENT STREET, LONDON, W., 
Late 277 STRAND 


Choice Mineral Specimens, Gem Stones, Carved Opals, Polished Agates 
Rock Crystal Balls, Fossils, Rocks, and Rock Sections. * E E ; 


LATEST ARRIVALS. ; 








* : 

Altaite 
(very rare), Wheal Maudlin Chalybite, Pink Grossular, Garnets, Gummite, 
Auerlite, Pyrrhite, Brookite, Tremadoc, Blue Topazes, and Crystallized 
Gold Nuggets from South Africa: Also Diatomaceous. Earth from Hakodgt, 


Japan. 


COLLECTIONS OF MINERALS, 
"ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &¢., and to 
illustrate the leading Text-books, in Boxes, with Trays. 

50 Specimen®8, 10s. 6d. ; 100 do., 21s.; 200 do., 42s. 

New Price List of Minerals, Kocky and 5; igatigvaphicgl Series of Fosstis * 
: ost Free. 
ROCK SECTIONS for the MICROSCOPE from 15. 6d. each, Post Free. M 
| CATALOGUES Gratis. Ld 
CABINETS,,GLASS-CAPPBD BOXES, TRAYS, HAMMERS, &c. 
always in Stock. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 


F. H. BUTLER, M.A. Oxon., Assoc.R.S. Mines, 


"NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDOR. 


Dealer in Rocks, Minerale, Fossils, and other Objects 
of Scientific Interest. 


Collections or single specimens. provided for students of Mineralogy, 
Geology, Petrography, Metallurgy, Physiography, and Agricultural Che- 
mistry, to illustrate special works or for individual requirements. A great 
variety of British, Eurotan, and American Oresalwaysin stock, alsoa large 
selection of Micro-Slides of Typical and Remarkable Rocks, Micro-glass of 
all sizes, Blowpipe and Dissecting Apparatus, and CAbinets for every class of 
Natural History objects. An interesting seriet of specimens exemplifying 
the Kaolinizatiorflof Granite has just been obtained from Cornwall, € 








JAMES R. GREGORY, © 


MaNERALOGIST AND GEOLOGIST. 
© eceeqoeoccececefececcce 
SPECIGL AND TYPICAL COLLECTIONS 


*Fos STUDENTY LECTURERS, MUSEUMS, RC. 
As Sipplied to the Science and AR Department, South Ke 


EVERY REQUISITE FOR PRACTICAL WORK, 
Also, Ngstum Fittings, Cases, and all Materials for Display, &c., 
. e of Specimens, e. s VR 
COLLECTIONS OF MINERALS, FOSSILS, & ROCKS, 
. To Ijistrate all Elementary Works. 
SPECIAL, COLLECTIONS FOR EACH WORK. 


WINNER RD SNE 


NEW LISTS NOW READY, 
Ay may be had Post free on applic&tion atthe Repository and Museum, 
S 63 CHARLOTTE STREET, FITZROY SQUARE, 

£ * LONDON. 











. 
$5 toy e ‘e ee 
e . *. 
2* . 
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gale DIT Auction. 


WEDNESDAY, J AY, JUNE NE 1; 








: TEE SECOND PORTION OF THESE EXTENSIVE AND VALU | 


ABLE COLLECPION OF MINERALS FORMED BY J. W. 
*AMMINGTON, ESQ. 


MR. J. C. STEVENS will sell by Auction 
-Arbis Great Rooms, 3f King Street, Covent Garden, on WEDNESDAY, 

con JUNE rs, at half-past r2 P 
EV oe Valuable. Collection of Minerals formed by J. W. RiwxiNGTON, 
Est in which will be found many beautiful and interesting specimens. 

such as seldom occur, 
the old “nds” 

- present day, excepting those occurring in old Collections, that are dis- 

Uyersed, 


On View the Day prior, xo till 4, and Morning of Sale, and 
Catalogues had. 








“BEST BLACK INK KNOWN. 
DRAPER'S INK (DICHROIC). 


: ‘DIFFERING ‘FROM ANYTHING ELSE EVER PRODUCED, 

Writing becomes a pleasure when this Ink is used. It hasbeen adopted in 

‘ths principal Banks, Public omo. ? sid Railway Companies throughovt 
reland. 


It writes iind instanti fall black. Movie. from the Pen. 
Doesnot corrode Steel Pens... 
Is cleanly ig use,and not liabie to Blot, |. moment of writing. 
Can Be o ed in London, through Messrs. BARCLAY & 
don Street ; W. EnwaRDS, Old Change; F. Newsery & Sons, Newgate 
: Street; and to be had of all Stationers. 
BEWLEY & DRAPER (Limited), Dublin. 


LIVING SPECIMENS FOR THE 
xd MICROSCOPE. ° 


Volvox. globator, Brachionus rubens, Melicerta ringens, Paludicella 

renbergi, Lophopus crystalligus, and others, Pond-Life: Amæba, 
Vortice! la, Hy ra, ŠE, for the Student. Specimen Tube, with Draw- 
ing and Description, 15. Post-free. - . € 


T. E. BOLTON, 
"FARLEY ROAD, MALVERN "ask 




















Blotting-paper may be applied at the | 


Sons, Farring- | 





recisely, the second portion of the extensive | 


This Collection is especially rich in examples of | 
of many Minerals such as are not produced at the | 
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NOTICE.—Advertisemenis and business letters. for 
NATURE should be addressed lo the Publishers 
Editorial communications to the Editor, The. tel 
* graphic address of NATURE čs“ PHUSIS, LONDO 


SUBSCRIPTIONS TO « NATURE. 


UC NC shud ty age oars hose 
Half-yearly. v o o na eae a 
Quarterly. . aa EA EEN 

To ALL PLACES ABROAD - im 
Yearly. 4 ov XX e RR aside 
Half-yearly, . 0 . 2.2... . : 
Quarterly . .*o 





Three Lines in Column 

Per Line after 

One Eighth Page, or Quarter Column 
Quarter Page, or Half a Column 
Halfa Page, ora Column . .. 
Whole Page . 


| CHARGES FOR ADVERTISEM! :] 


a $9 


On the 18t of. every Med 


THE JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by James Berrren, F,L.S., British Museum. 
CoxTENTS:—ÜOriginal Articles by. lea BEótanists.-— Exi 
Notices of Books and Memoirs. Adi in Journals. Pod Newt 3: 
Proceedings of Societies, 


Price 1s. 34. Subscription for One Year, payable in advance, res. 
London: WEST, NEWMAN, & co. $4 Hatton Garden,” 


THIS _ 
cns | 







Is. — the Cure of a 
STOMACH, KIDNEYS AND 
FIER of the BLOOD; a 


and da unequalled in Complaints inci 





For GenePal PETEA Definition, and LR 
nifving Power, we imulie intending Purchasers 
to test our Field and Opera Glasses grafts? any 
in the world. 





Carries 
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" OPTIMUS ” SCOUT. 


six Dry 
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ae ^ | *Plates, 
, a 
Medium Size -su | | Three Dark 
finitiones | Slides, 
i Focussing 
1 dE SR Screen 
Target Marks, | e View 
x200 yards |. Finder, 
Magnifying 64 | EH Shifter, 
times. se ser 5e | we, 


PERKEN, SON, & RAYMENT, 


“ OPTIMUS ” UBIQUE CAMERA. 


| Pictures 4} by afins. May be used on Tripod or 
in hand. 
















99 HATTON GARDEN, LON ) 


HOLBORN VIADUCT, 
PHOTOGRAPHIC OUTFITS. 


, Superior fang Focus, Rack Camera, Dark: E 


Price, with Slide, Rapid RectilineareLens, Instantaneoug o) 





Rapid Shutter, TH and Wa aterpea Case comia 
Mete. » 

Enryscope 
Ü Lens. i For 
£5 o 

e Plates 

With | 

Rapid | 85 by 6h, 

Recüli- | 

Ms | 160s. 











WIMSHURET MACHINE, 


Works f» any Weather. 
* WITH 15-INCH PLATES, Z4 10 o 


NEW POLARIZING. PRISM: 
CHEAP SCHOOL: cn 


Approved by Sciegce eel me nt 


: "56 CHARING CROSS ŽoAP, wt. 









Best made, Studded Plates. 
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SOTSA PROVIDENT INSTITUTION 


In THis Society qe itista advantages of 


Mutual Assurance with Moderaje Premiums,. 
The Premiums fre so moderate that an Assurance of tao & S raso 
may generally be secured from the first for the yearly payment which usually 
would be charged (with profits) for £ roco only —guisvalént to an immediate 
Bonus of 20 to 25 per cent. 
The Whole Profits go to the Policyholders, on a systemat UN safe aud: . 
equitable—no share being given to those by whose early death there is a Joss. 


The Surplus at last Investigation (1887) was £1.051,035, which, after 
reserving one-third, was divided among 9384 Policies entitled to participate, 
First additions (with few exceptions) ranged from 18 10 34 per cent., accord- 
ing to age and class. Other policies were increased in all so to 8o per cent, 


s of Premium for £100 ag Death —With Profits. — 





: ELECTRICIAN ” SERIES., 


j "ages, 157 Illustrations, Third Issue, Price ys, 64. 
Post fife (U.K.} abroad, 8s. 24., Post free. 


THE ALTERNATE CURRENT TRAMS- 


FORMER IN THEORY AND PRACTICE.: By J. A. FLEMING, 
M,A D. Se. Professor of Elec. Engineering in UniversityCollege, London, 








* 
Mol. Y I. over Goo Pages, and more than 3oo Illustrations, Price 125. 6d. 
SvNorsts or Conrents.~Chaptet I. The cal Development of 
the Induction Coil and "'ransformer,—Chapter IH. tribution of Electrical 
; Energy by Trinsformenk —Chapter HT. Alternate-cifrrent Electric Stations. 
Chapter IV. The Construction and Action of Transformers. —Chapter V, 

i “Farther Practical Applications of Transformers. (Ready in June, 


320 Pages, 155 Illustrations, Price 6s. 6d. Post free. 
PRACTICAL NOTES FOR ELEC. 


LCCPRICAL STUDENTS. By A. E. KENNELLY and H. D. WIL- 
C KINSON, M LE.E, 


THR “ELECTRICIAN ’’ PRINTING & PUBLISHING 
COMPANY (Limited), 


















SALISBURY COURT, FLEET STREET, LONDON, E.C. 



















Complete Catalogues sent Post free on application, ‘AGE. 28 3 3 
ANNI cea eee Puring Life (rabo £2 16" 426r 
21 Payments — ... | 2 r2 6: 2 154 | | 3° 





ON SALE BY MACMILLAN AND BOWES, 
à CAMBRIDGE. 


TRANSACTIONS OF THE ROYAL SOCIETY OF 
LONDON, 1875 to 1829 ; forming Volumes x6s to 180 (including the 
Supplementary Volume 168). 36 Vols, ato, Cloth as Published. — £36. 
OCEEDINGS OF THE ROYAL SOCIETY OF 


The usual. nou-farticibating Rates differ little from these Premiums, 

* A person of 30 may secure £1c00 at Death by a yearly payment, duri 
“fe, of £20 15s. "his premium would generally chewhere secure £800 on! 4 
instead of £1000. Or he may secure £1000 by sr yearly payments. pr. 
427 138. 4d., being thus free of payment after age 50. 


+ At age 40, the Premium ceasing at age €o is, for £ rooo (with rots) 
433 145. 2d. -being about the same as most other Offices require Wo. E 
during the whole term of life. Before these Premiums have cease: n 
Policy will have shared in at feast one division of profits. 


Resuits REPORTED FOR THE YEAR IBO} i 


New Assurances completed, £1,208,287. * 
Premiumsin Year, £609,292, ^ Total Income, £936,718. ' 
The Claims (including Bonus Additions) were £368,000. 

Over 6o per cent. of the amount of these Claims was paid in respect of 
Policies which “had participated in the Surplus—the Bonus Addition , 
averaging almost so per cent. of the original Assurances. - 

THE FUNDS (increased in year by £444,812) amounted to £7,801,431. 
Reports and full Informatiom on application. 


*. 
J. Mum Lerten, London Secretary, t AMES GRAHAM WATSON, Manager F. 


. . JUST ovr. ° 
» Pp. 450, Price tos. 64. 


DARWIN & AFTER DARWIN. 


G. J. ROMANES, M Ay LLD., F.R.S. 


Being Part I. of an Extensive Treatise on the Darwinian Theory, 

and Post-Darwinian Quéstions. The present instalment is a 

Critical Exposition of the Evidences- in favour of Organic Evolu- 

tion, Natural Selection, and Sexual Selection. It is Copioasly 
* Illustrated with Original Woodcuts, &c. 


Times e“ Few? living writers ave better qualified to undertake suck a 
work than Mr. Romanes, who. combines a Ay brofound knowledge af the 
recent vesulis of biological research with a philosophic habit of mind, a 
trained sfeculative faculty, and a rave gift of lucid exposition, Im the 
present portion of his undertaking he has, as he says, been everywhere 
carefu? to avoid assuming enen the most elententary knowledge of natural 
science on the parteof those fo whom Um exposilion ts addressed. It wil 
got be Mr. Romanes's fault if his readers lay down the volume without ^ 
acquiring a good deal more than an elementa®y knowledge af those’ 
sct@itific methode niic hfurve given Mimortality to the name of. Darwin? : 


e *London: LONGMANS, GREEN, & CO. 


— P" iaieiiea, - 
E Post Free for Six Stamps. : . 


Natural History” Book Circular (No, 116). 
° ° Important Work? for &ale on 
* ENTOMOLOGY: 


Ancignt Works ; Systematic Eytomojogy and Anatomy of Insects; Hymeno-- 
ptera; Lepidoptera; Diptera; Coleoptera; Hemiptera ; Orthoptera 1 i 
i europgera ; Arachnida; Myriopod&; Injurious Insects, j 


LONDON, Aih e on forming Volumes 23 to 48, Complete in Parts 


ACTA A [ATHEMATICA. Edited | by G. MITTAG-LEFFLER, 
: Vols, A to XIL, 1882 to 1380, Completa in Parts as Published: £s ros. 
ARTERLY JOURNAL OF MATHEMATICS, 
$ XXIV. (1850) Vols, 1 E 20 Half Bound, the rest in Parts 

as Published. Le 
HRBUCH UBER DIE FORTSCHRITTE DER 
MATHEM [K,-Herausgegeben vou Drs. C. OHRTMANN und 
Mi R Band 1. to XV. [1868 to 1883). Vola. 1 te s Half 

GN the restin Parts as Published. £6 6s. 

HAMILTON, SIR W. ROWAN. Elerfegts of Quater- 


cdi and Lectures on Quaternions. 2 Vols, Half Morocco. 1853-66. 


| 
CAS EY, JOHN. (1 On a New Form of Tangential Equa- 








tion, 1877; (2) On the Equations of Circles (Second Memoir), 1279; 
(3) On Cubic Transformations, 1880. 7 





NEWTON'S ELECTRIC LANTERNS, 


Single, Double, and Triple, as made for the Royal Institution of Great oes 
the Royal Dublin Society, Oxford and Cambridge Universities, &c. 


NEWTON’S NEW PATENT TRIPLE ROTATING 
ELECTRIC LANTERN. 
Phe Author of ** Optical Projection” s&ys of this Lantern pus most 
lete, convenient, and powerful i instrument for scientific demonstration 
wit which Tam acquainted." 
i The Author of “The Book of the Lantern” Sgysi-—"'The most complete 
: and perfect projection apparatus. ever devised,’ 


ELECTRIC MICROSCOPES FOR PROJECTION. 












OPTICAL LANTERNS AND SLIDES 
eO f the Higts Q Quality for Oil and Limelight: 


* Twelve New Sets of Agricultural Slides for Technical Education—Injurious 
Insects, Botany, Roots, Grasses, Manurgs, Live Stock, &c. 


T MeusirgteLCaimogue of Lanterns and Special @ pparatus far Scientific 
Projection; with Detailed Last of Slides, 4d. 


ditam AND PHYSICAL | APPARATUS OF EVERY’ DESCRIPTION. 


Catalogue, 144 fer ba 6d. 





uu. 
^N E wT o N & € Ox; 
Manufacturing Opticians to the Queen and the Government, 


Y SPECIAL APPOINTMENT 
“ro the Royal Institution of ine Peu and theeScience and Art 
. $ * 








3 Fi FLEET. STREET ALQNDON. . 
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~ Instrument Compa V. Cambridge. 

"Address all a ai aa i Instrument Cenfpany, 
mbridge. we -e 
lice List of Scientific Tnattumfenie® sent post free. 
Illustrated Destrigtive List $8n? on,regeipt of rs. api 





ehe Cambsidge Scientific Instrufneng Company, ,* . "WILLIAM" WESLEY &. SON, 
m St. Mb RUM erie 2 e "28 ESSEX STREET, STRAND, LONDON, 
* s . * 
. . . . D 
^e H " z s . ? n . : " = . * * 
. 





ms Y uv FD e T FR T 


. e . 
te JuxE.9, 1393 NATYRE : et xlve 


-WIMSHURST . 
MACHINES, 


With Glass Plates, all sizes, double and multiple, 
also with Ebonite Cylinders with ard without 
Glass Cases, Batteries, galvanic and medical. Í 
Telephones. Galvanometers, pocket, lecture-table, 

and laboratory. School Apparatus of every de- 
@cription. 

Large CATALOGUE, Fifth Edition, Royal Svo, e 
144 pp», 700 Illustrations, Post free, 74. 


KING, MENDHAM, & Co., 


Rovas Institution, at 9.—Magnetic Properties of Liquid Oxygen: bs Western Electrical Werks, Bristol, 


Prof. Dewar, F.R.S = = = 
SATURDAY, June 11. | London Address: 12 FENCHURCH STREET, E.C. 

Rovat Botanic SOCIETY, at 3.45. | (W. B. ALLISON, AcENT.) ESTABLISHEO 1875. 
Essex FiktD Crus, at 2.30 (Royal College of Surgeons).—Symbiosis : = 3 

Prof, C. Stewart. . | 
ROYAL INsTITUTION, at ge Modern Disapveries in Agricultural and | 

Forest Botany: Prof. H. Marshall Ward, F.R.S. e* 
MONDAY, Jone 13. 


ISTO’ ah HL 
nien SW. Beale. atG--Mr. P. H, Bradley ‘on “Thought and Mathematical Instrument Manutacturer to H.M. Government, Council of 


Society or CHEMICAL INDUSTRY, at 8.—Oil Gas: Prof. V. B. Lewes.— India, Science and Art Department, Admiralty, 
The Soluble Bituminous Constituents of certain Japanese Coals : Watson Mathematical, Drawing, and Surveying Instruments 














DIARY OF SOCIETIES. | 


e LONDON. . s 
e THURSDAY, June 9.0 | 
MATHEMATICAL Society, at 8.—On the Reflection and Refraction of 
Light from a Magnetized Transparent Medium: A. B. Basset, F.R.S.— 
Note on Approximate Evolution ;@Pro? Lloyd Tanner.—A Proof of fhe 
r WRORO TA Number of Seminvariants of a Given Type: E. B. 
tt, F.R.S. 
ROYAL INSTITUTION, at 3.—Faust : R. G, Moulton. | 
$ FRIDAY, Jone 10. | 
Prysicat Society, ate s.—Some Points connected with the Electromotive 
- Forcesof Secondary Batteries: Dr. J. H. Gladstone and Mr. Hibbert.— 
Workshop Ballistic and other Shielded Galvanometers: Prof. W. E. | 
Ayrton and Mr. Mather, 
RovAL ASTRONOMICAL SOCIETY, at 8. 











Smith. of every description, 
RovaL INSTITUTION, at s.—Genera! Monthly Meeting. Ofthe Highest Quality and Finish, at the most Moderate Prices, 
TUESDAY, JUNE 14. Hilustrated Price List Post Free. 


Zoovoaicat Sociery, at 8.30.—On the Brain and Muscular Anatomy of wW, F. S. obtained the only Medal in the Great Exhibition of 1862 for 
4 us: F, E. Beddard.—On the Subdivision of the Body-Cavity in Excellence of Construction of Mathematical Instruments, and the only 
Snakes: G. W. Butler.—On the British Paleogene Bryozoa: J. W. Gotp MxDpaAr in the International Inventions Exhibition 1885 for Mathe- 

usso. a AE Vie Mineral Col matical Work. Silver Medal, @rchitects’ Exhibition, 1886. 

ERABOGICAL SocigTY, at 8.— Notes on a Visit to some Mineral Col- —G : STIL .LO 
leetionl in Scandinavia, Russia, and Germany: H. A. Miers.—On Pilolite Address L—GREAT TURNSTILE, HOLBORN, 1 INDON, W.C. 
from Devonshire and Mexico, and on a New Copper Silicate from Egypt : | 

G. T. Prior.—Remarks on a Crystal of Tourmaline from Ceylon: Prof. 





PuoToGRAPHIC SociETY, at 8. 

WEDNESDAY, JUNE 15. 

Rovat MrTEOROLOGICAL Sociery, at 7.— English Climatology, 1881-90 : 
F. C. Bayard.—The Mean 'l'emperature of the Air on each Day of the 
Year at the Royal Observatory, Greenwich, on the Avgrage of the Fifty 
Years 1841-90: William Ellis. | 

» Rovat MickoscorigAL Society, at 8. 


THURSDAY, Jone 16. | o VIVAL OF THE STEREOSCOPE. 


+ Rovat Society, at e | - R — 
LINNEAN Soctery ar B.—Centributions to Indian Carcinology: Prof. —— AM ER À FOR 
. R. Henderson.-lhe Thames as an Agent in Plant Dispersal: H. B. -5 o— MH cM C 






-—Ün some Abnormal Devel;pmemt of the Floweg of Cypri- TD am 


errui Archipelago: A. I Pocock Lantern Demewron. | | Miei a STEREOSCOPIC 
AND 


CukMICAL SociETY, at8.— Ballot for te Election of Fellows.—Contribu- | 
tions to an International System of Nomenclature; the Nomenclature of 
SINGLE VIEWS. 
LIGHTEST PRACTICAL 


Cycloids : Dr. H. E. Armstrong.— The Production of Pyridine Deriva- | 
tives from the Lactone of Triacetic Acid; Dr. N. Collie. 
CAMERA OF 


 GLASS-TOPPED BOXES. 


? Neat Rectangular Boxes. 








1} inches by 14 inches, depth 1 inch, per dozen 1s. 47. | 
2 » of ” ’ a» » 15. 6d. Hii d 
: erii 1 AES RIS n» as. od. | => THE BEST MAKE 
Circular Boxes, Card Trays, Glass Tubes, &c. ; W i é 
HUGH FULTON, : ial EVĘR OFFERED. 


89 FutHaM Roan, LONDON. 





THE STEREOSCOPIC MANUAL, 1s. 2d. Post Free. 


RECENT SHELLS. W. I. CHADWICK, - 


all Parts Expert in Photogfaphy, $ - 
Marine, Land, and Freshwater Ghells from " 2 ST. MARYS STREET, MANCHESTER. 


e 
SELECHONS SENT ON APCNONS PURCHASED. On the ORGANIZATION of “SCIBNCE- * 











SPECIMENS EXCHANGED. : 
FOREIGN CORRESPONDENCE NVVITED An Essayftowards Systematization. addressed to all Fellows of Scien- 
HUGH &ULTON, Dealer in Recent Shells, , tific Societies, and others. By a Free Lance. rs. net. a e 
89 Futam Roan, Loxpon. S.W.e WILLIAMS & NORGATE, London. — 
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. MESSRS. SANILAN & 0, NEW 
NEW BOOKS. : 


COMPLETION OF PROF, NORTON'S TRANSLATION OF DANTE. 
Now Ready, Crofin 8vo, Cloth, 65. 


THE DIVINE COMEDY OF DANTE ALI- 





GHIERL Translated by CHARLES ELIOT NORTON. Part III 
PARADISE, 
NATION :—‘ The translation is not only exact, it is literature... . A first- 


rate prose translation. 


forming to his ideal in his translation,” 

ATHEN-E UM :—" We have already praised the first section of this careful and 
skilful prose version, and more especially the compact and explicit notes which it 
contains—nctes just enough to meet the reader's necessary requifements, and never 
overmuch." 

GUARDIAN :—'' An excellent and scholarly translation.” 


ANTLYACOBIN :—* Witten in pure and simple English; the only sort of | 


English in which Dante is possible." 
BY A NEW WRITER. 
Now Ready, Fcap. 8vo, Cloth, 55. 


PHAON AND SAPPHO, AND NIMROD. Two 


Dramas, By JAMES DRYDEN HOSKEN, 
TIMES == Mr. Hosken's poetic gift is indisputable.” 


SCOTSMAN >—*Mr, Hosken’s werk shows imaginative power of no mean order, | 


«4 . In either play the poetic level which tke plot takes and holds is high... . . 
Every lover of pettry will welcome the tock and read it with urqualified pleasure,” 


Now Ready, Crown Svo, Cloth, 35. 6d. each. 
NICHOLAS NICKLEBY. «By CuanLes Dicks. 
With 44 Illustrations. 


Illustrations. 


WICK CLUB. By CHARLES DICKENS. With so Illustrations. 


*.* The next Three Volumes at monthly intervals will bes MARTIN CHUZZLE= | 


WIT, THE CLD CURIOSITY SHOP, BARNABY RUDGE. 
HOGAN, M.P.: a Novel. By the Author of “ Flitters, 
Tatters, and the Counsellor,” ‘Christy Carew,” &c. 
Now Ready, with Portrait, Crown 8vo, Cloth, 6s. 6d. 


LIFE OF THE REV. SAMUEL SAVAGE LEWIS, 


M.A., F.S./f$., Fellow and Librarian of Corpus Christi College, Cambridge. 


AND POPULAR BOO 


i 
* 





SOME OF. MACMILLAN'S 
THREE-AND-SIXBENNY NOVELS" 


Crown 8yo, Cloth, 3s, 6d. each: ir 
BY MRS. CRAIK © 
(The Author of “Joho@tfalifax, Gentleman ^). 
OLIVE, With Illustrations by G, Bowers! 
THE OGILVIES. With Illustrations. 
AGATHA'S HUSBAND, With Ilus. 


: ; | HEAD OF THE FAMILY, With Illus. 
ACADEMY :—“ Mr. Norton seems to us to have succeeded admirably in con- | 


; THE LAUREL BUSH. 
| MY MOTHER AND I. 


TWO MARRIAGES. 
With Hus. 


| MISS TOMMY : a Medieval Romance. 


Tilustrated. 


| KING ARTHUR: not a Love Story. 


SERMONS OUT OF CHURCH. 


BY THOMAS HUGHES. _ 
TOM BROWN'S SCHOOLDAYS. With 

Hlustrations Ph A. Hughes and S. P. ‘Hall, 
TOM BROWN AT OXFORD...” With 
Illustrations by S; P. Hall — iD. 
THE SCOURING OF THE WHITE 
HORSE AND THE ASHEN FAGGOT. 
With Ilustrations by Richard Doyle, © ; 


BY F. MARION CRAWFORD. 
SPECTATOR:—' With the solitary excBption 
of Mrs. Oliphant, we have no living novelist more 


| distinguished. for variety of theme and range of 
| imaginative outlook than Mr Marion Crawford." — 


NEW VOLUMES OF MACMILLAN'S THREE-AND-SIXPENNY SERIES, | 


MR: ISAACS: a Tale of Modern India. 
Portrait of the Author. : 

DR. CLAUDIUS : a. True Story. 

A ROMAN SINGER. 


| ZOROASTER. « 


Si | MARZIO'S CRUCIFX. 
IVER TWIST. B 1 Vi , 

y Cuartes Dickens. With 27 A TALE OF A | : 
| WITH THE IMMORTALS. 


THE POSTHUMOUS PAPERS OF THE PICK-  GREIFENSTEIN. | SANT" ILARIO. 


By AGNES SMITH LEWIS, Author of ‘Glimpses of Greek Life and"| 


Scenery# ‘‘ Throvgh Cyprus,” &c. 
e 
NEW BOOK BY FRANCIS PARKMAN. 


` . Now Ready, 2 Vols., 8vo, 255. e 
. —CHAEF CENTURY OF GONFLICT. By Krancis 


PARKMAN, Author of “ Pioneers of Francqin the New World," &c. 

A Pew division of Mre Francis Parkman's great work upon the relations of France 
and England in North America. The new volumes fill the gap between * Cgunt 
; Pigetenac ” and** Montcalm and Wolfe," so that the series now forms € continuous 


Juüstegy of the efforts of France to occupy and control the American Continegt. Lil 
the rest of the series, the new work is founded on original documents. ° 
e NEW, VOLUMES OF THE CHEAPER RE-ISSUE OF. THE, 
x “ GOLDEN TREASURY SERES, et 
e ^. e Wow Ready, 18mo, Cloth, each 25. 62. net. e 
 KEATS'S P@ETICAL, WORKS. „Edited by Pre& 
LÀ e 


F. T. MLGRAYE. — o : ° ° 
ME REPUBLIC QF. PLATO. Translated, into 


English, with &n Analysis and Notes, by JOHN LLEWELYN DAVIES, 
M.A., and DAWD JAMES V&€GHAN, hI. A. . * 


-— ° 
ESSAYS GF JOSEPH ADDISON.«®,Ghosen and 


j e 


.e—- 





A TALE OF A LONELY PARISH.. 


GREIFENSTEIN, | SANT’ ILARIO. 
BY RALPH BOLDREWOUD. 


PALI MALL GAZETTE >" The volumes 
are brimful of adventure, in which gold, gold- 
diggers, prospectors, claim-holders, take an active 


rt 0: 
ROBBERY UNDER ARMS. 
THE MINER'S RIGHT. ..* 
THE.SQUATTER'S DREAM. 
A SYDWEY-SIDE SAXON, 
A COLONIAL REFORMER. 

BY HUGH CONWAY. 

MORNING POST: ' Life-like and full of 
individuality.” 
LIVING OR DEAD. 
A FAMILY AFFAIR, | 

BY J, H. SHORTHOUSE.. 

ANTELACOBLN -tt Powerful, striking, and 

fascinating romances." 


| JOHN. INGLESANT, 


SIR PERCIVAL. 

THE COUNTESS EWE. 
THE LI 
*MARK 


x 


BY SIR HENRY CUNNINGHAM, | 
» * EOE MOHAN 


ST, PAMESS GAZETTE -~* There is also 
masterly description of persons, places, and things; 
skilful analysis qf character; a constant play of 
wit and humour; anda hdbpy gift of instantaneous 


| portraiture.” 


| THE HERIOTS. 


THE CCERULEANS. 
WHEAT “AND TAR&S. 
BY THOMAS HARDY. 
TIMES 3 ** Phere is hardly a novelist, dead or 
living, who sọ skilfully harmonizes the poetry of 
moval life with its penury." 


Edital by JOHW RIGHARD GREEN, M.A., LL.D., HonoraryFellow of je WESSEX TALES. ^ 
Jesus College, Oxford. s . |. e. e | THE WOODLANDERS. 
C^ v t. MACMILLAN AND CÓ, LONDON. © ^ ty xs 
. e. @e ë 






BILE SCHOOLMASTER | 
A TEACHER OF THE VIOLIN. ^^ 
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MESSRS. MACMILLAN & C0.'S NEW BOOKS. 


». A NEW BOOK OF TRAVEL. 


e Now Ready, 8vo, Cloth, ros 64 


THE BARREN GROUND OF NORTHERN CANADA. 


By WARBURTON PIKE. 
Maps ° 


An account of an Expedition full of Peril and Adventure undertaken last year in pursuit of big game, through a part of Northern 
Canada hitherto unreached by Europeans 


NEW. BOOK BY. G. R. PARKIN, 


Ready, Crown 8vo, Cloth, 4s 6g 


IMPERIAL FEDERATION: 


The Problem of National Unity. 
: By G. R. PARKIN. 


NEW BOOK BY DR. BRUNTON. 


Now Ready, 8vo, Cloth, 3s 642 , net. 


AN INTRODUCTION TO MODERN THERAPEUTICS, 


Being the Croonian Lectures on the Relationship between Chemical Structure and Physiological Action, 
dehvered before the Royal College of Physicians in Baron, June 1889 


BY 
T. LAUDER BRUNTON, M.D, DSc. Edin, UL D Aberd, F.R.C.P, F.R.S. 
e s FOR TECHNICAL EDUCATION CLASSES 


Now Ready, 18mo, Cloth, 1s 


DRESSMAKING. a Technica] Manual for Teachers By Mrs. Henry GRENFELL. 


Wath Preface by Miss F L C&1 DER 


NEW VOLUME OF MACMILLAN’S GEOGRAPHICAL SERIES 
Now Ready, Globe 8vo, 3 


my E d S a a 
"E Ez : ( i fo : g t ez .* 
e. °? 


ELEMENTARY GEOGRAPHY OF THE BRITISH COLONIES. By ~~ 


GEORGE M DAWSON, LLD, FRS, Assistant-Director Geographical Survey,of Canada, and AES ADE 
SUTHERLAND, MA, Carlton College, Melbourne, With Illustrations 


+ <A SHORT TEXT-BOOK OF PHYSICS 
* Now Ready, Fcap 8vo, Cloth, 35 . 

ELEMENTS OF PHYSICS By C E FzssENDEN, Principal of thee Collegiate 

Institute, Peterborough, Ontario 

NEW VOLUME OF “NATURE SERIES ” a 
Now Ready, Crown 8vo, Cloth, 7s 6d 

THE APODIDZE A4 MORPHOLOGICAL STUDY By firey Mevners* 

BERNARD, M A Cantab With 71 Illustratfons 

SCOTSMAN —'' A book which zoologists will vasy greatly Dem The writef A worked out the task het Before himna” 

with the greatest care and in the most elaborate manner, and has presented the fruits of his labour in a Volume which every lover 
»f scientific investigation will thoroughly apprectate A valuable contribution to zoological investigation ” °° 


. Epa anti Se REVISED AND ENLARGED 
Now, Ready, Seconel Edition, Globe 8vo, 4s 6a 


BLOWPIPE AN ALYSIS By Je Lanpaver, Member of the m Getnean 
Academy of Naturalists Authorized English Edition, èy JAMES TAYLOR, B Sc Thoroughly Revised and Enlarged A 


A * A NEW TRIGQNQMETRY FOR SCHOOLS . e* p 
Now Ready, Crown 8vo, CJoth, 65,62 , grin Two Parts? 3s &? each 


THE ELEMENTS OF PLANE *TRIGONOMETRY. By Rawoon FEVETÈ 
and C DAVISON, Masters at King Edwasd’s High School, Birmingham fi, Two Parts © o 
NATURE —“ Our Pu up is that the book ıs ong of the bestSye have met with on the subject T - * e 


Fifth Edition, Revised and Enlarged, 8vo, 1 


THE ADVANCED PART OF Æ TREATISE ON “THES DYNAMICS OPA” 
SYSTEM OF RIGID BODIES Bemg PartglI of $ Treatise on the yhole Sabgeet, with Numerpus Examples; By 
E J ROUTH, Sc D, LL D *FR S, &c, Hon Fellow of Peterhouse, Cambhidge 


€ In thes, edition many additions and ia ovements have been eate, particular? ind the last haifa, OF the book "Many Ver d 
een re-written ? i . 


e . 

* MACMIRLAN AND CO, LONDON e ° . 
. s e. = . e s . s 
° X oe” m ** 6 
. * 
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e. 5 . Š } "s . * t hy 
E ES D. ` i ° : I poU 
"xen o Ts : : NA TURE ^ | Fun E 9,5892 ` 
* TO'H.R.H. THE PRINCE OF WALES, THE EMPRESS OF GERMANY, &c. 
“OWS was "| BRAND & CO/S 
* | SENA EX e ° 
. AN PRESERVED PROV Al SAUCE. 
. A SOURS & ME: 
| A FINE TONIC AND 











DIGESTIVE. 


An excellenterelish for “ fish, fles! > 
dhd fowl.” i 
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MICROSCOPIC OBJECTS., 


Fertile Seed of Sugar-Cane from the West Indies, hither.o unknown, 
the Cane having always been reproduced by cuttings 
Bacillus of Influenza, in Section of Lung 
Set of 24 Botanical Shdes (Comparative Anatomy), specially 
arranged for the use of Students, m case 
Section through Eye of Dytiscus Beetle, very fine 
Brucme Crystals for Polariscope 
Curious Insects from Trimdtd as follows — 
Spiny Spider, Gasterocantha cancriformis 
Parasol Ant, Ocodoma cephalotes 
Winged Ant 
Grasshoper 
Larva of Butterfly . 
Classified List representing a Stock of 40,000 Highest class Microscopy 
Objects sent Post free on application 


W. WATSON & SONS, °? 


ESTABLISHED 1837 


AWARDED-—2 GOLD MEDALS, P 
OBJECTS, Antwerp International ^ 


aon oo À 


o9000 


s 


ofthe 


PTICIANS TO HER MAJESTY 


..913 HIGH HOLBORN, LONDON, W.C. 
AND 251 SWANSTON STREET, MELBOURNE, AUSTRALIA ° 


ans Universal Exhibition, 1889, 2 DIPLOMAS OP HONOUR for MICROSCOPES and MICROSCOPIG 
Ticroscopical Exhibition, 1891, and 24 GOLD 


FOR EVERY CLASS OF INVESTIGATION 
Highest Quality of Workmanship only. 


sd 
The Van Heurck Microscope for Photography, &c , on Tripod 
Foot from 16 10 o 
The Edinburgh Student's Microscope from 310 0 
New Achromatic Condenser, 10 N A, for Photo-micrography.e : 
&c , with Iris Diaphragm e 395 o 
New Double Nose-piece in Aluminium, very Light and Compact r o o 


B 


New Photo-micrographic Apparatus 
; 


+ Fuli Illustrated Catalogue of Microscopes and Apparatus sent Post free 
i on applıcatton ' 


S GOVERNMENT, 


2d 


World 








CELLULAR. 
—UNDERWEAR 


AND SHIRTS. 
CELLULAR AERTEX CLOTH ts composed of small celis, 1n which 
the air 1s enclosed and warmed by the heat of the body A perfect non- 
conducting layer is ths formed next the skm Owmg to the CELLULAR 
construction, this cloth is much lighter and better ventilated than ordinary 
fabrics, and is easier to wash CELLULAR AERTEX CLOTH 1s made in 
Cotton, Silk, Silk*and Cotton, Silk and Wool, and Merino 
Illustrated Price List of QÅ range of Cellular Goods, with names of 160 
Gountry Agents, sent Post free on application 
OL BROS , 417 Oxford Street, London, W. 
ROBERT SCOTT, 14 & 15 Poultry, )Cheapside, E C* 
. Wet NOLAN (badies Goods only), 39 Dawso Street, Dublin, 
TAAHPE & COLDWELL, S1 Grafton Street, Dublin 
STARK BROTHERS, 9 South Bridge, Edénburgh 


e 
« 





AND OTHER MEDALS at the Principal Intgnational Exhibitions 
Should never wear 
anything next to the 


ADIES CHILDREN 22: 


EREMO 
UNSHRINKABLE ——— 
FLANNELS. 


Of 


4 


Unrivalled for Shirts, Pyjamas 
and Costumes, Undervests, Cow- 
binations, Nightdresses, and all 
Childreif's Garments 

. 


Caution —The Initials B & M arg printed en every 5 yards 




































































































































3 i D es, ot write to the Proprietors, BARKER & MOODY, 
ri Q TANNER & CO aee ni) AB Prmces Street, | Perseverance Mills, Leeds, for name of negyest Agent 

os = , i = 

a . . e e . g E 3 

si e ef s 3 s xZ. 
. . [^] e fA 
ON on Al Z ai B op a0 2 z —l D 
> > E M 2 sin dird as g 
*. ° Oz: NN 9 ZFS gfe B 3$ caf 
e. Gad Hl eM Won S.E 56 8 s * B5 c8 
- `% a |ua9$-0835u90 s ^ cf 
sark Ü. SuleO ts .TesCO "zB e 

E Hw SO E586 emi 

i Cet . E l PIDID uEOG 

eo from Be 2 | eem |s:238382852 B23 5 les > 

© ile 43 LES Bie oo se LEsSNSS z E 

( - 
e» in Ẹ = wer Oe SEO, d 25 c3 
^ e» © = e i | MES . A NEN SA z a. E a & +a 0 - Es: 0 — S 
[s ii eB «tib OL SS e "ERO SR "Ii T SES 5s 8 cQ c E 
em * wx b 5 emm unu > * “2 e K gei * o0 « = a t Wk 3 zi Q A og 
x, Po e E me g ag , scoi INSR 
* I] . . . 8 a a X = Oo 
45 à è 2s ibo : . + g ou . 2X 
e (a z e e Se . az S uo 


a — 
Printed by RicHARD CLAY AND Sons, LIMITED at 7 anà 8 Bread Street Hill, Queen Victoria Street, 
MACMILLAN AND Co at 29 Bedford Street, London, W C , and r2 Fourth Avenue, 





in the City of London, 


and Pughshed b 
New York —Tuurspay, June 9, eee 


1892 


















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































. ° 
LJ 
e 
. e 
e 
* 
* 
*. 
A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 
j e. ** To the sold ground 
í Of Nature trusts the mind which burlds for aye " —WORDSWORIH 
No. 1181, VOL 46] THURSDAY, JUNE 16, 1892 [PRICE SIXPENCE 
A Registered as a Newspaper at ‘the General Post Office ] PW Y i ii [All Rights are Reserved 
*NEWTON & CO, 'NALDER BROS. & CO. 
e. 
SCIENTIF IC INSTRUMENT MAKERS | 16 RED LION STREET, 
ER MA, Ys ] 
SHE ADMIRALTY, THF WAR DEPARTMENT, THE INDIAN AAD CLERKENWELL. LONDON, E.C. 
FOREIGN GOVERNMENTS, OXFORD, CAMBRIDGE, I ONDON d 
AND MANY OF THE FOREIGN UNIVERSITIES, ETC , Y 
By Spectral Appointment 
HE R I : 
Puerwwremee |Our NEw CATALOGUE 
MANUFACTURE . » OF 
, PHILOSOPHIGAL APPARATUS FOR | > STING 
Sound, Light Heat Magnetism Electricity, Hydrostatics 
t : Hydraulics : Pneumatics, Mechanics, de i { ELECTRICAL TE 
CA ALOGUE 6d POST FREE AND 
ALSO 
Lime Light and Electric Lantein Projecting Microscopes, 
Polari$copes, and Micto-Polanscotes of the highest quahty SCIENTIF IC INSTRUMENT S 
New Catalogue, including List of Lantern Shades, 4d IS NOW READY. 
OPTICAL PROJECTION By Lewis WRIGHT Second ; -- . 
Edition A o a Guide to the Use of the Magic Lantern, the bd Forwarded on Application 
Lantern Microscope and Polariscope, and to the Projéction of Scientific MOTOREN, AA ere eee 
J Siaip Longmans, 6s, net 4s 6d , Post free, 4s rod 
ust Publishe y , ai 4 5 
NEWTON & CO, 3 FLEET STREET, LONDON NALDER BROS. & Co. : 
1 - E| NEGRETTI AND ZAMBRA, 
gs Sa, SOLE MAKERS Og e . 
me za ; h - 
$ó zz, JORDAN'S (PATENT) SUNSHINE RECORDER. 
7? Sri e s PEE — .° 
55 E H H Latest and Mos® Perfect 
ez S$ Ü | form n 
ES 3 | Price * * 
$ 28 15s. 6d 
85 => Eg 15 es 
a “3 3 With a supply of Chire 
E oe A., NEGRETTI 
EFE 28 x Sut 
5t HI EX" ZAMBRA, ^. 
< E I RA E ScNgIFIC 78 -» 
i x angrrum gd MAKERS 
Pblshed Board, Li $ment, Steel To Urs, 
Balance (eteh rss oa, Suy ae érongemen Bo ** 98 HOLBORN VIADUCT 
To carry .50 100 250 500_ 1000 grames *. 2 
Price Kis fr 76 Aiiz- fxr 16/8” Le 2/- ! Ls ports se b pem e 
Similar Balance on Polished Box œ é m | $ 
To carry *o Too 250 Soo 1090 graminee ' eee Deso ption 
u~ 6 6 e 426/9 
SE etnia Balan in Polished hishonang uis Cae, y Drawer, " 9 o> Re usi e * s e 
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« EVENING OPENING 


During the Month of Ly the Galleries, usually open from 8 to zo p m 
willsbe closed during thd¥e hours for alterations in the Electric Light Plant, 
and will be open from 6 t&$ p m instead 

E MAUNDE THOMPSON, 


British Museum, June r5, 1892 Principal Librarian and Secretary 


a BOROUGH OF PLYMOUTH. 


‘Lhe Technical Instruction Committee invite Applicaf&ons for the following 
APPOINTMENTS m connection with the new Science, Art, and Technical 
Schools which are to be opened in OCTOBER next — 

(2 HEAD MASTER of the SCIENCE DEPARTMENT 

He must hold a University Degree, and be highly Qualified in. Mathe- 
matics, Physics, and Mechanical Subjects, or Chemistry 

Salary, £300 pé Annum 

A Second Master will be appointed subsequently, with the assistance of 
the Head Master ) 

(2 HEAD MASTER of tie ART DEPARTMENT 

Preference will be given to Applicants holding Additional Third-Grade 
Certificates 

Salary, £300 per Annum 

Further information can be obtained on application to the undersigned at 
the Schools 

Applications, stating Age, with Copies of Testimontals—which will not 
be returned—together with the Names and Addresses of Three Referees, to 
be forwarded on or before MONDAY, JUNE 20 next 

Plymouth, May 26, 1892 F J WEBB, Orgamzing Secretary 








BIRMINGHAM SCHOOL BOARD 


The Board require the services of a FIRST ASSISTANT MASTER for 
the new Scientific and Technical School shortly to be opened 1n Waverley 
Road, Small Heath, for scholars in the Seventh Standard Salary, £150 per 


annum 
For Form of Application, and copy of School Curriculum, apply by letter, 
addressed to the CLERK or THE SCHOOL Boarp, Birmingham 


LECTURESHIP IN MINING. 


The Staffordshire Technical Education Committee are prepared to receive 
applications for a LECTURESHIP in MINING The Salary will 
probably be about 4250 

Applications must be received not later than JUNE 22, and should be 
addressed to the Direcror or TECHNICAL Epucat1on, County Offices, 


Stafford e 


CIVIL SERVICE COMMISSION 


FORTHCOMING EXAMINATION 


SECOND ASSISTANT to the Lecturers at the Royal Artillery College 
(22-25), JUNE 22 

The Date speañed 1s the latest at which Applications can be received 
They must be made on Forms to be obtamed, with particulars, from the 
Secretary, Civil Service Commission, London, S W š 


LONDON SCHOOL OF MEDICINE FOR 
WOMEN, 
30 HANDEL STREET, BRUNSWICK SQUARE, WC 


Requred LECTURER on BIOLOGY —Apphcations, inclosing Two 
Testimonials, to the DEAN 


SCIENCE SCHOLARSHIPS. 


Special facilities are afforded by the extensive Laboratories of 


PENYWERN HOUSE MILITARY AND ENGINEERING COLLEGE, 


2 PENYWERBeROAD, EARL'S COURT, SW 
. 














° Principal— 
G W DE GUNZELMANN, B Sc (Lond Unv.), MIE E 
e Qqeerams—'" Tunzelmann, London” . 


Studenfs are regularly sent to the College by Leading Educational 
Autborities, whose Names are given on the Prospectus . 


RECENT SHELLS. 


Mavine, Land, and Freshwater Shelis from all Parts 
of the World. 
SELECTIONS SENT ON APPROVAL 
SPEQMENS EXCHANGED COLLECTIONS PURCHASED 
F@REIGNCORRBSPONDENCE INVITED 


HUGH FULTON, Dealer 1g Recent Shelfs, 


. 
* . 89 FytuaM Roan, Lonpon © W 
-— - - - E: 
LASS 
e 








-POPPED BOXES. 


. cn | 
BRITISH MUSEUM (BLOOMSBURY). * 


ZOOLOGICAL SPECIMENS FOR DISSECTION. 


NEW AND REVISED PRICE LIST NOW READY, POST FREE." 


Attention 1s called to the following as indicating the Range and Price ot 
the Senes — . 





Scylliunt, 6:9 perglozen Preserved e 

Al yonium "per colony | Zegas (large) 6s.qper dozen 
Adamsia rondeletu 5s per dozen. | Nedala ^ 2s per&zen 
Lucernaria 3s per dozen ga (very large) rs each 
Medusoids 2s 6d per dozen , Palinurus (12 inches) 2s each 
Echinus 10$ and 15s per dozen | Mass Qargesp) — 8s per n 
" | Clavellina 2s per bottle, 
(10-12 inches in circumference) | Ascidia mentula 45 6d Der dozen 
Asterias rubens 5s per dozen | Mya (Lutraria) gs per dozen 
Lineus 3s per dozen | Haliotis 4s to 7s per dozen 
S:funculus 3s 6d perdozer , Loligo media 5s per dozen 
Arenicola as 6d per dozen ' Lacerta viridis 9s per dozen 


ALL FRESH STOCK 


J. SINEL, Biological Laboratory, JERSEY. 
"* JAMES R. GREGORY, 


MINERALOGIST AND GEOLOGIST. 
€9999999999999999099999 
SPECIAL AND TYPICAL COLLECTIONS 


For STUDENTS, LECTURERS, MUSEUMS, &c, 
As supplied to the Science and Art Department, South Kensington 


EVERY REQUISITE FOR PRACTICAL WGRK, 


Also, Museum Fittings, Cases, and all Materials for Display, &c 
of Specimens 


COLLECTIONS OF MINERALS, FOSSILS, & Rooks, 
To Illustrate all Elementary Works 
SPECIAL COLLECTIONS FOR EACH WORK 


anann 
NEW LISTS NOW READY, 
And may be had Post free on application at the Repositoty and Museum, 
88 CHARLOTTE STREET, FITZROY SQUARE, 
LON DON ig 





COLLECTIONS OF MINERALS; 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c, and to 
illustrate fhe leading Text-books, in Boxes, with Trays 


50 Specimens,10s 6d*,100 do, 21s , 200 do 4 42s 


New Price List of Minerals, Rocks, and Stratigraphacal Serves of Fossils 
Post Free 


ROCK SECTIONS for the MICROSCOPE from 1s 6@ each, Post Free 
CATALOGUES GRATIS 


CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c 
always m Stock e. 


THOMAS .D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 
F. H. BUTLER, MA Oxon, Assoc R S Mines, 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON 


Dealer in Rocks, Minerals, Fogsilf, and other Objects 
. of Scientific Interest. d 


Collecgons or single specimens provided for students of Mineralogy: 
Geology, Petrography, Metallurgy, Physiography, and Agricultural Che- 
mistry, to illustrate special works or for «ndividual requirements A great 
variety of British, European, and American Ores alwaysin stock, also a large 
be ice of Micro-Slides of Typical and Remarkable gRocks, Micro glass of 
all sizes, BlowpiBe and Dissecting Apparatus, and Cabinets for every class of 
Natural History Ma eAn interestifiy series of specimens exemphifying 
tne Kaolinggation of Granite has just been obtamed from Cornwall 


. MINERALOGY. 


. SAMUEL HENSON, 


REGENT STREET, LONDON, W, 


e 
9 
eSTABLISHER 4840. . e Late 277 STRAND 
Choice Mineral Specimens, Gem Stones, Carved Opals, Polished Agates, 











2 " e. 
e m ieee bien a. isa Rock rystal BallspFossils, Rocks, and Rock Sections 
23 bM ie, 2 Sy xt od i LATEST ARRIVALS 
a ^. S fi d A Magnifftently Crystallized "Realfar, Crystallized Pyrrhotine, Altaite 
sbos wet » n» Yon » as 0 
Circular B. Card T. Class Tubes, & (ery rare)eWheal Maudln Chalybite, Pink Geossular Garnets, Gummite, 
trenlas Carvel Cane Dust MN WT. Auerhte, Myrrhite? Brookite, Tremadoc, Blue Topazes, and Crystallized 
HUGH FULT OR, e| Gold Nuggets from South Africa Also Diatomaceous Earth from Hakodati, 
— e  Furnam Pap, Lonpon @ , e? pan : . 
e 
. e e . . é . 
*. . e. e 
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SCIENTIFIC 
- WORTHIES. . 





The following is a list of the Portraits that 


have appeared in the above Series .— 


MICHAEL FARADAY 
THOMAS HENRY HUXLEY 
CHARLES DARWIN 
JOHN TYNDALL 
GEORGE GABRIEL STOKES. 
SIR CHARLES LYELL 
SIR CHARLES WHEATSTONE 
SIR WYVILLE THOMSON 
ROBERT WILHELM BUNSEN 

e "ADOLF ERIK NORDENSKJOLD 
SIR WILLIAM THOMSON 
HERMANN L F HELMHOLTZ 
SIR JOSEPH DALTON HOOKER 
WILLIAM HARVEY 
SIR GEORGE B AIRY 
J Louts R. AGASSIZ. 
JEAN BAPTISTE ANDRE DUMAS. 
SIR RICHARD OWEN , 
JAMES CLERK MAXWELL. 

* JAMES PRESCOTT JOULE 

WILLIAM SPOTTISWOODE 
ARTHUR CAYLEY 
SIR C W SIEMENS. 
fOHN COUCH ADAMS 
JAMES JOSEPH SYLXESTER 
DMITRI IVANOWITSH MENDELEEFF. 
LOUIS PASTEUR 


Proof wmpresszons of these, printed on India 
paper, may be had fron? the Publishers, price 
5s. each; or the Set of 27 Portraiuf in a 
Handsome Perifolto for £7, carriage pad « 


e e . 
THE PORTFOLIO MAY BE sIAD*SEPARATELY, 
. 


PRICE és œ . 
. e 


"e 
Cheques and Money Orders payable to^ 
MACMILLAN & CU, n 


OFFICE OF “NATURE,” e wc Se 
29 BEDFORD STREPT,STRANIX, 
: e . s e 
. . e . a f p . , x 
* 


e— 


NOTICE —Advertisements an& business letters Jor 


NATURE should be addressed to the Publishers , 
Editorial communications to the*EdMor The tele- 
o &rafhuic address of NATURE zs \geuusis, LONDON ” 


SUBSCRIPTIONS TO «* NATURE." 
Yearly 1 E 
Half-yearly e, . o I4 
Quarterly o 7 
To ALL PLACES ABROAD — 
Yearly. ^ I 
Half-yearly. o 
Quarterly 


i0 6 
I5 6 
eo 8 o 


CHARGES FOR ADVERTISEMENTS. 


Three Lines in Golumn o 
Per Line after o 
One Eighth Page, or Quarter Column o 
Quarter Page, or Half a Column I 
Half a Page, or a Column 3 
Whole Page . 6 


Aum Mv 
eoooaunn 


Money Orders payable to MACMILLAN & CO. 
OFFICE 29 BEDFORD STREET, STRAND, WC 





LIVING SPECIMENS FOR THE 


MICROSCOPE. 


Volvox globator, Brachionus rubens, Melicerta ringens, Paludicella 


Ehrenbergi, Lophopus crystallinus, and others 
Vorticella, Hydra, &c, for the Student 
ing and Description, rs Post-free 


Pond-Life 
Specimen Tube, with Draw- 


Ameeba 


T. E. BOLTON, 
FARLEY ROAD, MALVERN LINK. 





7 AAV C DILUAS 
i OLLOWAYS PILLS: ooi 
Is unequalled ın the Cure of all Disorders of the LIVER, 


STOMACH, KIDNEYS AND BOWELS, A Great PURI. 
FIER of the BLOOD, a Powerful Invigorator of the 





éystem, if suffenng from WEAKNESS AND DEBILITY, « 


and ís unequalled in Complaints incidental to Females. 





Third Series 


habits of animals. arrival and departure of 
rare birds, distribution and migration of British fresh-Water fish, new or 
rare marine fish, local aquarta, British reptiles, Britis 
Vater mollusca, with 1@marks on the haunts and habits of the species, and 
other matters of gdiieral mterest to those who delig, 
Reports ofthe Linnean, Zoological, and Kntomological Societi@; Reviews 
Occasional translations from foreign zoological 
journals of important and interesting articlesin various branches o @ology. 
There are occasional woodcuts d 


of natural history books 


on all sébjects connected with Entomology, and especiallyfon the Insects cf 
the British Isles Py e 


THE ZOOLOGIST. 
A MONTHLY*MAGAZINE OF NATURAL HISTORY 


Edited by J E Hartine, FL S *F Z S., member of the 
British Ornithologists’ Union , contams— 
Onginal Articles by well known naturalists in every &fanch of zoology , 


land and fresh 


tgn watural 


SIMPKIN, MARSHALL, & CO , Stationers Hall Court 





Pip 
THE ENTOMOLOGIST'S MONTHLY 
- MAGAZINE P 


e 
. 
? e Price Sixpence, Monthly Cd . 


R McBacntan, FRS,E Saunnirg F ge ,and ° 
y H T Srainroy, FUR S e 
1*gMagazme, commercÉtiin 1864, contains standard articles and notes 


e. 
Subscription—SigShillifgs per Annu, post free e. 


. 
London GURNEY & JACKSON (Mr Vf Voorst's Successors), 
ee * aternoster Bows 


es ber f 8 
oN B A Secong Ser@s was comnagnced with the Num er lor January 1890 


a” 


gratory birds , occurrence of 9 
eS 


Edited by C G Barrftrt,J W DoucLas, W W Fowrzy,MA,ELS ee 


<i 
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_MR. MURRAY'S HANDBOOKS. 


XWITH MAPS AND PLANS OF TS: 


CHAMBERS’ POCKET DICTIONARY: Enghsh, 
* French, German 6s n 
*. 


HOLLAND and BELGIUM. 6s 





HANDBOOK of TRAVEL, TALE English? Fygnch, 


FOREIGN. 
| The RIVIERA 5: 


German, and Italian 3s 


° 
245 


| GREECE 


THE RHINE and NORTH GER. | ALGERIA and TUNIS, 12s TURKEY in ASIA 
MANY Ig SPAIN. 20: DENMARK & SWEDEN 6: each 

SOUTH GERMANY, AUSTRIA, | PORTUGAL, 12s NORWAY o 

TYROL 12s NORTH ITALY. 10s RUSSIA, 18s. 
SWITZERLAND. 10s e | CENTRAL ITALY 6: HOLY LAND 18s 
FRANCE. Two Parts 7: 64 each | SOUTH ITALY gnd SICILY. 12s PINDIA and CEYLON. 15s 
MEDITERRANEAN and its PRIN- ; ROME and its ENVIRONS 10s | JAPAN 15s net 

CIPAL ISLANDS 21i; | EGYPT. 15s 

ENGLISH. 

LONDON: Past and Present 3 vols ' KENT 7: 6¢ SUSSEX. 6 ' DERBY, NOTTS, LEICESTER, 


43 35 
ENVIRONS of LONDON, Including 


20 Miles round the Metropolis 215 


ENGLAND and WALES. Arfanged 
Alphabetically — 125 


EASTERN COUNTIES Norfolk, 
Suffolk, Cambridgeshire, and Essex 


12s 


SURREY, HANTS, and the ISLE 
OF WIGHT | tos 


125 


75 each 





2 vols 
21s 
16s 


SOUTHERN DIVISION. 36s. 
EASTERN DIVISION. 


WESTERN DIVISION. 


| BERKS, BUCKS, and OXON. 9s | 
WILTS, DORSET, and SOMER. , SHROPSHIREaniCHESHIRE. 6s 


DEVON. 7s 67 CORNWALL. 6s. 


GLOUCESTER, HEREFORD, and 
WORCESTER ' 95 
NORTH and SOUTH WALES. LAND 


wR Teen and RUTLAND. , 
ENGLISH CATHEDRALS. i 


| 


and ST AF 


| LANCASHIRE, 7: 67 

' YORKSHIRE, 12s 
LINCOLNSHIRE 7:62* , 

: DURHAM and NORTHUMBER- 


Ios 


| LAKES of CUMBERLAND and 
WESTMORLAND 7: 6 


| SCOTLAND 9: IRELAND. : 





20s 215 


NORTHERN DIVISION. 


W. 
ST. PAUL’ S Ios 6g* . 


JOHN MURRAY, Albemarle Street ' 





- With 33 Illustrations and a Map, 8vo, 18s. 
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TO THE SNOWS OF Me 


THROUGH CHINA. M 
By A. E, PRATT, F.R.G.S., Gill Memortalist, 1891. 


* The object of the journey being mainly scientific, Mr 
PRATT gives the following details in an Appendix — 
(1) List of Birds collected in China by A E PRATT 


(2) List of theeSpecies of Reptiles and Fishes collected by 
Mr, A. E PRATT on the Upper Yang tze-kiang and ın the | 
By 


province Sze,chuen, with Description of the New Species 
ALBERT GUNTHER, M &,.MD,PhD,FRS 
(3) List of Lepidopitra collected by the Authors a Kiu- rA 
xtracts fram a Paper by J H LEECH, v Esq 3 5 
p cm Trans, Ent Soc Lond , March 18899 
e Londa- LONGMANS, GREEN | & CO 


NEW EDITION ©) OF MAGNUS'S MECANICS _ 


LESSONS IN ELEMENTARY MECHANICS. 


p introductory to the Study of Physical Science 
DS enc for the Use of Schools, and of Candidates for the 
London Matriculation and other Examinations 
New EDITION, RE-WRITTEN AND EYLARGED 
Math numerous Exercises and Examples 
‘The Examination Questions comprise all those set during ghe 
lagt twenty*years qt the Matriculation of thé Landon University, 
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NEW | SCIENTIFIC WORKS. ` 
' HAND-BOOK OF INDUSTRIAL OR- 


GANIC CHEMISTRY For the Use of Manufacturers, 
Chemists, and all intewssted in the Utilization of Organic 
Materials ın the Industrf] Arts By S P SADTLER 
Numerous Illustrations Royal 8vo, Cloth, £1 5s 
** As regards the eubject-matter of the work, its general character 1s 
correctness Great care has evidently been expended 1n. getting up the 
statistical appendices "—Chezecal News 


| CHEMICAL ANALYSIS OF IRON. 


A Complete account ofall the best-known methods for the 
Analysis of Iron, Steel, Pig-Iron, Iron Ore, &c* By A 
Ae BLAIR Numerous Illustrations, | 8vo, Half-Bound, 
165 
“The work should” be 1n the possession ur every metallurgical chemist and 
aifalyst "—Zronztonger e 


THE TÀNNINS 


History, Preparato$ 
NEL Uses of the Vegetable Astringents 
* Vol Ip Post 8vo, Cloth, 105 6g 
p? T A of a very complex and important department of vegetable 
okemist THE EXTE News 


XTERIOR OF THE HORSE. 


aeMonograph on the 


X NA Methods of Estimation, 
ByH TRIMBLE 


and seweral "Pom the Papers of the Science gnd Art Mods 
ment With Answeif*and 131 Woedcuts * FHI e UX and BARRIER Translated and Edited 
By Sir PHELIP M AGNUS, B.Sc., B. A ay S Je HARGER, V M D. With 346 Figures and 
9 4 y Tga Svo, 3g 6d e i 34 Plates by Nicolet "Thick 8vo, Cloth, £1 ros 
e * * A Key to this Work is in prepfration ie Bya cafu study of this booke the reader ean afbreciably shorten tha 
di t 
.. London LONGMANS, GREEN, $ CO parton whoikes aisciennfo wtsrest m che usc, breeding, and exhibition of 
On ARE t o RGAN IZAFIO N ef SCI EN CE horses this translated work will offer great attract ons —Frelz 
. 
a Free Lince “ powerful plea ” "e Acaden  A® very welghty © * LONDON AND PHILADELPHIA: 
pe sace ee J.B. LIPPINCOTT COMPANY. 
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DIARY OF SOCIETIES. 


LONDON. . 
* SHURSDA Y. JUNE 16 e 
Roya. Soaxry, at 4 7o —On a Multiple Induction Coil Machine, and 
xs Results Lord Armstrogg, F R S —On the Beans of Light seen with 
e Partially-closed Eyehds the late, Prf J Thomson F RS —Voltac 
Cells with Fused Electrolytes J “Brown —The Physiological Action of 
thg QNi@ites of the Maraffin Series considered 1ngConnection with their 
Chemical Constitution, Part II Prof Cash, F RS , and Prof Dunstan 
—On the Estimation of Unc Acid in. Urine F G Hopkins —On the 
Potential Difference required to produce a Spark hetween Two Parallel 
Plates in A at Differefit Pressures J B Peace Magnetic Properties 
of Pu Iron F Lydall and A W S Pocklington —Electro chemical 
TE of Magnetzing Iron, Part IV T Andrews, F R S —And other 
apers 
Linnean SociETY, at 8 —Contributions to Indian Carcinology Prof 
J R Henderson —The Thames as an Agent m Plant Dispersal H B 
npy —On some Abnormal Development of the Flowers of Cypri- 
pedum MissM F Ewart —Supplementary Notes on the Fauna of the 
Mergui Archipelago R I Pocock —Lantern Demonstration 
Cuemicat Society at8 —Ballot for the Election of Fellows —Contribu- 
tions to an International Syftem of Nomenclature, the Nomenclature of 
Cycloids Dr H E Armstrong —The Prodiftion of Pyridine Deriva 
tives from the Lactone of Iriacetic Acid Dr N Collie . 
MONDAY, June 2o 
RovAL GEOGRAPHICAL SOCIETY at 8 30 —Columbus, his Life and Dıs- 
covers in the Light of Recent Researh Clements R Markham, C B, 


VICTORIA INSTITUTE, at 8 —On the Realityof Knowledge J J Murphy. 
TUESDAY, JUNE er 
ANTHROPOLOGICAL INSTITUTE, at 8 x; —An Ethnological Inquiry into 
the Basis of our Musical System Dr R Walleschek —Notes on some 
Ming Japanese Religious Practices Prof Basi Hall Chamberlain 
WEDNESDAY, JUNE 22 
GEOLOGICAL SocrETY, at 8 —Contribution to a Knowledge of the Saurischia 
of Europe and Africa Prof H G Seeley, F R S —Mesosauria from 
South @frica Prof H G Seeley, F R S —On a New Reptile from Welte 
Vftden, Eunotosaurus africanus Seeley Prof H G Seeley, F R S— 
The Dioritic Picrite of White Hause and Great Cockup J Postlethwaite 
—On_the Structure of the American Pteraspidtan, Paleaspis (Claypole), 
with Remarks on the Family Prof E. W Claypole —Contributions to 
the Geology of the Wengen and St Cassian Strata in South Tyrol Miss 
Mana M Ogilvie (Communicated by Prof C Lapworth, F RS )— 
Notes on some New and Little known Species of Carboniferous Murchi- 
soma Muss Jane Donald (Communicated by J G Goodchild )—Notes 
from a Geological Survey in Nicaragua J Crawford @ (Communicated 
by Prof J Prestwich F RS )}—Microzoa from the Phosphatic Chalk of 
e Taplow F Chapman  (Cogmumcated bv Prof T Rupert Jones, 
FRS)—On the Basalts and Andesites of Devonshire, known as Fel- 
* spathie'lraps, Bernard Hobson —Notes of Recent Borings for Salt and 
Coalin the Tees Digtrict The. Tate 
FRIDAY June zs 
PHYSICAL SoctETY, at s —Ereath Figures “W B Croft —T®e Measure- 
ment of the Internal Resistance of Cells E Wythe Smith —Umts of 
Measurement Mr Wilhams 
° SATURDAY, ®JUNE 25 
Rovat BoTANIC SOCIETY, at 3 45 
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* and comprising Illustrated Descriptions of ıimgrtant New Experiments 
With Three Plates By EDMUND HUNY, Glasgow 


Glasgow. JOHN SMITH & SON, Renfield Street 
London SIMPKIN, MARSHALL, & CO, Ltd 


ON SALE BY MACMILLAN AND BOWES, » 


CAMBRIDGE 


TRANSACTIONS OF THE ROYAL SOCIETY OF 


LONDON, 1875 to 1889, forming Volumes 165 to 180 (including the 
Supplementary Volume 168) 36 Vols , 4to, Cloth as®Published $t 


LONDON, 1874 to 1891, forming Volumes 23 to 48, Complete in Parts 
as Pubhshed — £s ros 


ACTAMATHEMA'FICA Edited by G MITTAG-LEFFLER. 


Vols I to XII 1882 to 1889, Complete in Parte as Published 45 ros 


QUARTERLY JOURNAL OF MATHEMATICS, 


Vols I to XXIV (1890) Vols x to 20 Half Bound, the rest in Parts 
as Published. £30 


JAHRBUCH UBER DIE FORTSCHRITTE DER 


MATHEMATIK, Herausgegeben von Drs C OHRTMANN und 


F MULLER Band I to XV [1:868 to 1883] Vols x to 5 Half 
Calf, the rest in Parts as Puplished 6 6s 


HAMILTON, SIR W ROWAN Elements of Quater- 


mons, and Lectures on Quaternions 2 Vols, Half Morocco 1853-66 


CASEY, JOHN (1) Op a New Formof Tangential Equa- 


tion, 1877, (2) On the Equations of Circles (Second Memoir), 1879 , 
(3) On Cubic Transformations, 1880 7s 647 
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e Now Ready, 8vo,*Cloth, 145 . 4 
ESSAYS ON SOME CONTROVERTED 
T With a*Prologue, by Prof HUXLEY 
NEW BOOK BY PROF. CONSTANTINIE 
. Now Ready, Crown 8vo, Cloth, 6s net 


NEOHELLENICA: 


An Introduction to Modern Greek in thg Form of Dialogues, containing Specimens of the Languat 
to the Present Day , to which 1s added an Appendix, giving Examples of the Cyr 


By Prof MICHAEL CONSTANTINIDES 


Translated into English in collaboration with Major-General H T ROGER: 


NEW BOOK BY E. KLEIN, M.D. 


Now Ready, 8vo, 75 net 
The Etiology and Pathology of Grouse Disease, Fo 
and some other Diseases affecting Birds. 
By E KLEIN, MD, FRS, 


Lecturer on General Anatomy and Physiology in the Medical School of St Bartholomew's 
With Sixty Ilustiations 


A NEW BOOK OF TRAVEL. 


Now Ready, 8vo, Cloth, 10s 6a 


THE BARREN GROUND OF NORTHER 


By WARBURTON.,PIKE.. 


An account of an Expedition full of Peril and Adventure unda taken last year an poe sum cf big JAME, 
Canada hitherto um eached by Europeans . 


NEW BOOK BY G. R. PARKIN. 


Ready, Crown 8vo, Cloth, 4s 6g 


IMPERIAL FEDERA' 


The Problem of National Unity. e 
By G R. PARKIN . 


TIMES*e—“ A very valuable 1epertory of topics applicable to the argument,and a powerful 


suggestive for the furthqr&development of british umty The volume is at onte a significant proof of 
and a valuable contribution to its argumentative support ” 


‘eee „-.. NEW BOOK BY DR,'BRUNTON 


Now Ready, 8vo, Cloth, 3s 64 , net. 
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: LAW AND POLITICS. 7 . 
THE ENGLISH CITIZEN A Senes of Shore | LECTURES ON THE GROWTH OF CRIMINAL 
B aks e his Rightseand Responsibilities Edited. by Henry Craix, LAW IN ANCIENT COMMUNITIES By R R CHERRY, 
L CB Crown 8vo 3s 64 each Db Da Reid -Profesor ar Rp and Crmunal Law in thg 
CENTRAL GOVERNMENT ByH D TRALL, DCL. DEED Tn = 
THE ELECTORATE AND THE LEGISLATURE By | INTRODUCT€ON TO THE STUDY OF THE 


+ SPENCER WALPOLE LAW OF THE CONSTITUTION By A V DICEY, BCL, 
THE POOR LAW By Rev T W FowLE, MA a aes of, English Law ın the University of Oxford Third 
Tn ND a te | PROBLEMS OF GREATER BRITAIN. .-By the 
THE STATE IN RELATION TO LABOUR By Ww Right Hon Sir CHARLES WENTWORTH DILXE, Bart With 


STANLEY JEVONS, LL D Maps Fourth and Cheaper Edition r Vol, Crown 8vo res 64 


THE STATE AND THE CHURCH By the Hon | INDIVIDUALISM A System of Politics By 
ARTHUR ELLIOT MP WORDSWORTH DONISTHORPE $8vo x4s 


FOREIGN RELATIONS By SPENCER WALPOLE CIVIL GOVERNMENT IN THE UNITED 
THE STATE IN ITS RELATION TO TRADE By Gre STATES CONSIDERED WITH SOME REFERENCE 10 ITS 
T H FARRER Bart ORIGINS By JORN F ISKE, formerly Lecturer on Philosophy at 
LOCAL GOVERNMENT ByM D CHALMERS, M A arvard University Crown Svo Os 
THE STATE IN ITS RELATION TO EDUCATION | THE COMMON LAW By O W Hormes, Jun 
By HENRY CRAIK, LL D Demy 8vo 125 
THE LANDLAWS By Sır F PoLLock, Bart, Professor | PLEAS OF THE CROWN FOR THE COUNTY 
of Jurisprudence in the University of Oxford OF GLOUCESTER BEFORE THE ABBOT OF READING 
COLONIES AND DEPENDENCIES Part I INDIA AND HIS FELLOW JUSTICES IIINERANT, IN THE 
By J S COTTON, MA If THE COLONIES By EJ FIFTH YEAR OF THE REIGN OF KING HENRY THE 
PAYNE, MA THIRD, AND THE YEAR OF GRACE war By F W MAIT- 
JUSTICE AND POLICE By F W MAITLAND wo 7s 
THE PUNISHMENT AND PREVENTION OFCRIME | ESSAYS IN JURISPRUDENCE AND ETHICS 
By Solone] Sir EDMUND DU CANE, K C B , Chairman of Com- By Sr FREDERICK POLLOCK, Bact , Corpus Christ: Professor of 
ee INTRODUCTION TO THE HISTORY OF 
THE AES nen EA es o BST THE SCIENCE OFPOLIIICS BytheSame Crown 8vo as 6d 


ESSAYS ON ANGLO-SAXON LAW Contents | WORKS BY SIR J FITZJAMES STEPHEN, QC, 
Anglo-Saxon Law Courts, Land and Family Law, and Legal Procedure | K C S I, late a Judge x gush Court of Justice, Queen's 
vo ibs enc. vision 


THE STUDENTS GUIDE TO THE.BAR By|A DIGEST OF THE LAW OF EVIDENCE 
WALTER W R BALIe M A, Fellow and Assistant Tutor of Trinity Fifth Editen? Revised and Enlarged Crown 8vo 6s 


* College, Cambridge — FourtheEdiuon, Revised Crown 8vo 2s 6d A DIGEST OF THE CRIMINAL LAW 
HISTORY OF PROCEDURE IN "ENGLAND ^ centes aun rustgnatents roars paron Rete! to 
a i : e Norma! er1Ou, I D S E AW M 

XE By MELVILLE A BIGELOW, Bl D Harvard Untveraty PROCEDURE IN INDICTABLE OFFENCES By Su J F 
THE AMERICAN COMMONWEALTH By STEPHEN, KCSI, and H STEPHEN, LL M, of the Inner 


JAMES BRYCE, MP,DCL,R Prof f Cwil L dá Temple, Barrister-at-Law 8vo — 12s 64 
" y ; 1us Professor of Civil Law in the 
University of Oxford Two Volumes s Extra Crown 8vo 25s Part 1 A HISTORY OF THE CRIMINAL LAW OF 
The National Government Part II. The State Governments Part ENGLAND Three Vols, 8vo 48s 
III The Party System Part IV Public Opinion  PartV Husta- | GENERAL VIEW OF THE CRIMINAL LAW 


tions and Reflections Part VI Social Institutions OF ENGLAND Second Edition 8vo 148 
OUR NATIONAL INSTITUTIONS A Short ‘The first edition of this work was published ın 3863 The new edition is. «e» 
Sketch for Schools By ANNA BUCKLAND With Glossary substantially a new work, intended as a text book on the Criminal Law for 


i8mo %s ] University and other students, adapted to the present day 
s ANTHROPOLOGY. 
EARLY MAN IN BRITAIN AND HIS PLACE | THE PATRIARCHAL THEORY Based on the 
IN THE TERTIARY PERIOD By Prof W,BOYD DAWKINS papers of the late JOHN ! M‘LENNAN © Edited by Donap 
THE COLD EN BOUGH A Stud IUD M'LeNNAN, MA, Barrster-at-Law 8vo. 145 
Rehgion By J G FRAZER, MA 2 Vols phe 28s P STUDIES IN ANCIENT HISTORY *Comprising . 


ANTHROPOLOGY, An Introduction to the Study a Reprint of ‘* Primitive Marriage ^ An uffuiry into éhe origin of the -a 
of Man and Civilization , By E TYLOR, FR S, Ilustrated form of capture in Marriage Ceremonies By the same Author 8vd 
Crowh 8vo — 16s , * e 165 . 


(J - op—.* 
$£DUCATION 0-0. 
REPORTS ON ELEMENTARY SCHOOLS | NOTES *ON AMERICAN SCHOOLS AND 
1852-1882 By MATTHEW ARNOLD,DCL Edited by the Right TRAINING COLLEGES Reprinted fifm the Report of the English be 
Hon Si Francis SANDFORD, č CB Cheaper Issue® Cr 8vo 3s 62 Education Department for 1888-89, with Permission of the Controller 
HIGHER SCHOOLS AND A IWERSITIES IN hi RM s Stationery Office By J G FITCH? MA  Globg Bvo ^ 
GERMANY  Bythe Same Crown 8vo 6s e THE TEACHING OF GEOGRAPHV@ A 
THE STUDENT'S GUIDE TO. THE BAR By | ' Pracnoal Handbook for the Use of Teachers By ARCHIBALD 
WALTER W R BALLeM A Fallow and Assistant "Igitor of Trinity ' GEIKIE, E'R S, Director-Genera$ of the Geological Surveyfof the a 
College, Cambridge Fourth Editiog, Revised Crown 8v@ æ 6d UnBed Kingdom, Crown 8vo 2s e " 
THE TEACHER Hunts on School Managgmertt : SPELLING REFORM FROM A NATION AL .e 
A hand book for Managers Teachers’*Assistants, and Papil Jeackers | POINT OF WEW ByJ H GLADSTONE, BRS Cr 8vo ise64. 
By J R BLAKISION Crown 8vo 2s 6¢ @erommended bythe QVERPRESSURE IN HICH SCHO OBS IN 
London, Birmingham, and Leicester School Boards ) ! NNMARK “By Dr CREEL  Translate$ by C G SORENSEN 
ON TEACHING By Prof HENRYeCALDERWOOD | Witlg Introduction by eui oer FRÈ Crown 8vo 
New Edition Extra Feap Bvo. 25,64 * 9 


3s 6d *. 
SCHOOL INSPECTION ” By D R*FEARON | THE CONRÉCT OF STWDIES By dfuc 
Sixth Edition Crown 8vo 2s 642 . H e ; TODHUNTER, F R Si évo ios 6d : 
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' WATTS’ DICTIONARY OF ' CHEMISTRY. 

; e bd 

" Revised and eentirely Rewritten, 
By H FORSTER MORLEY, MA, DSc, è, : . 
e Fellow of, and lately Assistant Professor of Chemistry 1n, University College, London, and Professor of Chemistry at Queen's College, London, 
. And M M PATTISON MUIR,MA,FRSE, ss 
Fellow and Htzlectorin Chemistry, of Gonville and Catus College, Cambridge 
e Assisted by Eminent Contributors Èo be Published in 4Vols,8vo (Vols I and IL, 42s each, already Publghed ) 

“The ‘Dictionary of Chemistry’ 1s a work that ought to be in the “ Although this book ıs particularly addressed to students of clpemistrye 


possession of every chemist and of every person who 1s engaged in conducting there ts much tn ıt that is of remarkable importance to members of the pro~- : 
operations of an industrial or otherwise technical natare involving acquatnt- fession of medicine, and indeed no medical library can be constdered com- 
ance with chemical science ' —7e Pharmacentical Journal plete that has not got it on its shelves "—Ascleprad 
. ** After a careful examination we feel convinced that this second edition 
** We have to congratulate Enghsh chemists on this distinctly valuable | will be found indispensable by every chenust who desires to have at hand a 
addition to their literature, and to express our sausfaction at the manner tn. | complete and accurate summary of the present state of his science "— 
which the edito s have performed their task "— The P/ rlosoplitcal Magazine Chemical News 


Lonpoxn LONGMANS, GREEN, & CO ` . 
UR PES 2e 

















uivalent to a 
































ogany case with glass 
low price should re- 
It differs from others 


q 
The price, which includes 
eee 


g up, as shown above, its 
stnalf'bottle of ink and 55 charts, is £4, 





LONDON, E.C. 


S being only 10 inches x 6 inches, 





Its exceedingly 


commend it to all 
$ inasmuch as the pen traces a dotted curve 





e Sole Agent in this country- 


JAMES J. HICKS, 


THE NEW 
BAROMETER. | 
| 
This 1s the very latest improvement, and 1s 
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£5 to £7 following has been received by the maker — 
Gece EDINBURGH, May 31, 1889 These Instruments are the most 


Dear Sir —I have just returned 
from a stx weeks’ stay at the Ben 
b. Nevis Observatory,and while there 
had an opportunity of test- 
ing the admirable qualities 
of your mew '' Watkin” 
Aneroid The result has 
M been most satisfactory, the 
\ extreme error noted being 
only about ry of an inch 
M During my stay at the Ob- 
iiis d the Aneroid was 
y 


powerful Binoculars that can be made 
to be sufficiently portable for the 
tourist’s use, their magnifymg power 
is very great "They should be re- 
gaided as Telescopes , and where there 
1s a sufficient amount of light, objects 
may be easily made out by them which 
would be invisible with any ordinary 
Binocular 
BINOCULAR TELESCOPE, 
with turning motion in centre 
to adjust ıt to the width of the 
eyes, in Solid Sling Leather 
Case . £5 


dard on my return Lhe 
results obtained speak vol- 
ff umes for the high class 
workmanshipand great ac- 
curacy you have attained 
in the manufacture of this 














instrument . P ee 
j (Signed) R C Mossman, eS: 
See ‘ F R M S, Observer, 
. Scott Met Soc JOHN, BROWNING, 
To be obtained of all Opticians and Wholesale Houses 
J. J HICKS, 8, 9, & 10 HATTON GARPEN, LONDON 63 STRAND, LONDON, W.C. 
NEGRETTI AND ZAMBRA, 
*. 


SOLE MAKERS OF à 


° JORDAN'S (PATENT) SUNSHINE RECORDER. -~ 











FINAN! 


e Price 
£5 158 d. 


With a supply of Charts. 


.. NEGRETTI 


AND 


ZAMBRA, 


d ciENTSrIC 
INSTRUMENT MAKERS 
* To Tye QUEEN 


48 HOLBORN VIADUCT e 
Branches —45 Gornhill , 
9:22? Regent St , London 


Polti Free 





m e e m —, P 
3 j À NEGRETTI &ZAMBRYS “ Iigstrated Catalogue,” 6ap Pages, 
: i mue t 1200 ErBraving® Price 5s 64 " 
R. & J. BECK, 68 CORNERLI, LONDON E.C. e Telephone No 6583 © Telegraphic Address : Negretty Londog ” 
ee LJ e 
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Hiusti ated Catalogueof Binoculars post zd 
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f t n m e anana —É.—— —— —— 
. BRITISH MUSEUM (BLOOMSBURY). RECENT SHELLS. 
EVENING OPENING Marine, Land; and Freshwater Shells from all Parts 
e During the Month ay the Galleries, usually open from 8 to DR m e of the World. . 
vill be closed during those hours for alterations in the Electric Light Pant, SELECTIONS SENT ON. APPROVAL 
and Well te open from 5468.90 eee ey OM PEON SPECIMENS EXCHANGED COLLECTIONS PURCHASED 
* British Museum, June 15, 1892 Principal Librarian and Secretary FOREIGN COR RESPON. DENCE INVITED 
~ HUGH FULTON, Dealer in Recent Sh@llge 
89 FutHAM Roan, Lonpon, SW 
. MUSEUMS ASSOCIATION. 
The ANNUAL MEETING of this ASSOCIATION will be held in G L A S S = T 0 P P E De B 0 X E S. 
MANCHESTER on JULY s; 6, and7 Neat Rectangular Boxes. 
PRESIDENT 4 inches by rd inches, depth x inch, per dozen rs 4d 
*Prof W BOYD DAWKINS, FRS 2 » »I n” un I» " rs ód 
38 p »2 ” ny Yn ^ 25 od 
GENERAL SECRETARIES Circular Boxes, Card Trays, Glass Tubes, &vc 
H M PLATNAUER, B Sc (York) E HUGH FULTON 
, 
T J MOORE, CM ZS «Lierpool) 89 FULHAM Roan, Lonpox 
LOCAL SECRETARY AND TREASURER on MINE RALOGY. 
W E HOYLE, M A (The Owens College, Manchester) eee in m esiste Dos 
For Particulars apply to H M PLATNAUER, Museum, York S A M U E L H E N S Q N " 
: 97 REGENT STREET, LONDON, W. 
ST. THOMAS'S HOSPITAL ESTABLISHED 1840 Late 277 STRAND 
MEDICAL SCHOOL , Maece M Specimens, Gem Stones Mops Opals, Polished Agates, 
Rock Crystal Balls, Fossils, Rocks, and Rock Secttons 
DEMONSTRATOR OF PHYSICS AND CHEMISTRY LATEST ARRIVALS R 
The General Committee will shortly proceed to make this Appointment A Magnificently Crystallized Realgar, Crystallized Pyrrhotine, Altaite 
The Demonstrator will be required to devgte his whole time to work in the (very rare), Wheal Maudlin Chalybite, Pink Grossular Garnets, Gummite, 
Chemical Department, under the direction of the Lecturer on Chemistry | Auerlte, Pyrrhtte, Brookite, lremadoc, Blue Topazes, and Crystallized 
His principal duttes will be to undertake the teaching of Elementary Physics, | Gold Nuggets from South Africa Also Diatomaceous Earth from Hakodati, 
and to assist in the teaching of Chemistry The stipend is £100 per annum Japan * 
s Appiicanons w ith Pi WE n tothe MEDICA: SECRETARY, 
t Thomas's Hospital, S efore 
7 : G H MAKINS, Dean F. H. BUTLER, M A Oxon, Assoc R S Mines, 
NATURAL HISTORY AGENCY 
CHESTER SCIENCE AND ART AND PRÉORROKPTON ROALD. LONDON 
TECHNICAL SCHOOLS. g : 
Dealer in Rocks, Minerals, Fossils, and other Objects 
The Committee will appoint the following Assistant Miters — of Scientific Interest, 
(1) For Mechanical Engineering Subjects Collections or single s . ‘ d 
pecimens provided for students of Mineralo, 
e Ror Mathematic and Phys Geology, Petrography, Metallurgy, Physiography, and Agricultural Chat 
3) For Vendo ubjec mustry, to illustrate special works or for endividualgrequirenents A great 
(4) For Woodwor' variety of British, European, and American Ores alwaysin stock, also a large 
Salaries £90 to £1co per annum selection of Micro-Slides of Pypical and Remarkable Rocks, Micro-glass of 
Applications, stating age and qualificat ons, must be sent not later than | all sizes, Blowpipe and Dissecting Apparatus, and Cabinets for every class of 
JULY az, to the undersigned, from whom particulars may be obtained Natural History objects An interesting series of specimens exemplifying 
E HEBER SMITH, Organizing Secretary the Kaolinization of Granite has ist been obtained from Cornwall e 
SCIENCE SCHOLARSHIPS. COLLECTIONS OF MINERALS, 
-€ Special facilities are afforded by the extersive Laboratories of " ROG KS 3 OR FOSSI LS 3 
For the Use of Students, Science Teachers, Prospectors, &c , and to 
PENYWERN HOUSE MILITARY AND ENGINEERING COLLEGE, illustrate the leading Text-books, in Boxes, iu Trays : 
2 PENYWERN ROAD, EARL'S COURT, SW 50 Specimens, 10s 6d , 100 do ,2ls , 200 do., 425 
Principal— New Price List of Minerals, Ro and Stratigraphical Series of Fossis 
G W DE TUNZELMANN, B Sc (Lod Unw), MIEE Post Free 
M Telegrams—“ Tunzelmann, London” ROCK SECTIONS for the MICROSCOPE from rs 6d each, Post Free 
Students are regularly sent to the College by Leading Educational p © — CATALOGUBS Gratis 
Authorities, whoge Names are given on the Prospectus CABINETS, ed ae aaa poet RAYS, HAMMERS, &c 
s always in Stoc 
- PALZEOLXfHIC IMPLEMENTS. THOMAS D. RUSSELL, 
A Collection of about 1cco Implements, together with the Shells and 
A ©. ane Tesh found in the Gravels of North-East Lc Mon, are to oe disposed 78 NEWGATE STREET, LONDON, E c. 
* o; Spg fati ‘ould te given to the Authorities of Museums " 
Address, ** PALEO,'" 116 Downs Park Road, Clapton, NE J A M ES R. GR EG O RY, 
-&- s~ 
WILL PAY HALF-PRICE for NATURE | MINERALOGIST AND GEOLOGIST. 
pow osted not laz&r than One Week after Publjcaton —' M ," Oaklea . ? $9 e*99*94949*090etee6 
€ House, Brunswick Street, Carlisle y M 
kd SPRCIAL AND eTYPICAL COLLECTIONS 
BEST B LAC K I N K K N OWN bd For STUDENTS, LecTurers, MUSEUMS, &c, 
* e g A s 9 As supplied to the S&ence awd Art Department, South Kensington 
*e * DRAPER'S INE (DICHROIC).* EVERY" REQUISITE "FOR PRACTICAL WORK, 
.. . * ° °  AjjofMuseum Fittings, Cases, and all Materials for Display, &c 
vasi Sad EROM?” ANYTHING ELSE EVER PRODUCED. e e ef Specimens 
Writing comes a pleasure, whgn this Ink is used Itfhasbeen adopted 1 ON 
the principal Banks, Public Offices, and R@ilway Compantes thpoithont COLLEGI] OF MINERALS, FOSSILS, & ROCKS, 
e ê Irelands’ . "To Illustrate all Elementary Works 
te wmtes almost instafitly fall blagk | Flowseasily from the Pen SPECIAL COLLECTIONS FOR EACH WORK 
Does n® corrode Steel Pens Blo®ting*paperenay be applied at the $ OONN OONN 
Iscleanlytouse,andnotÜiableto Blot | moment of writing = NEW LISTS NOW REApY, 
S we . Can be obtained in Longon, through Messe. BARcLAY & Sons, Farring- And may Ws had Post free on application at the Repository and Museum, 


e 88 CHARLOTTE STREET, FITZROY SQUARE, 
. LONDON 
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í "WOTICE —Advertisements and? business letters f 
or 
: Sale bp Auctio n, NATURE should be addressed tg thg Publishers, * 
e R Editorial communications to the Editor The tele- 
IUESDAY NEXT, JUNE 28 e graphic address af NATURE zs “Pftusis, LONDON". e 
. 
. NATURAL HISTORY SPECIMENS * SUBSCRIPTIONS TO “NATURE.” 
. 
MR*]. C. STEVENS will sell by Auction Yearly ‘ ] Bum 
2t his Great Rooms, 38 King Street, Covent Garden, on TUESDAY Half-vearl I4 6 
Next, JUNE 28, at hgjf-past 12 precisely, Exotic and other Lepidoptera, y ye. ^ x 7 O I4 . 
in splendid condition, Entomological and other Cabinets, Heads and Quarterly o7 6 
Hornfof Animals, Bird Skins, Cases of Birds, Minerals, Shells, Fossils, To ALL PLACES ABROAD — 
and other Natural History Specimens, Curiosities, &c Year I IO 6 
On View the Day prior, ro ull 4. and Morning of Sale, and Half-yearly. » g 15 6 
Catalogues had Quarterly o 80 











LIVING SPECIMENS FOR THE ; 
MICROSCOPE, „CHARGES FOR ADVERTISEMENTS. 


o 2 6 
Per Line after 0 0 9 
Volvox globator, Brachionus rubens, Melicerta ringens, Paludicella $ 

Ehrenberga Lophopus crystallinus, and others  Pond-Life Amoeba One kighth Page, or Quarter Column o Iò 6 
Vorticella, Hydra, &c, for theStudent Specimen Tube, with Draw- | Quarter Page, or Half a Column 115 0 
ing and Description, rs Post-free Halfa Page, or a Column 350 

Whole Page 6 

T. E. BOLTON, 8 6 o . 





SP ARLEN ROAD, MALVERN LINK Money Orders payable to MACMILLAN & CO 
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* OFFICE 29 BEDFORD STREET, STRAND, WC 


° st STANLEY. i - 











i 
Mathematical Instrument Manufacturer to HM Government, Council of THIS 
Iudia Science and Art Department, Admiralty, &c MEDICINE 
Mathematical, Drawing, ana cart tat Anan Instruments 4 
of every description, Is unequalled 1n the Cure of all Disorders of the LIVER 
Highest Qualityeand Finish, at the most Mod@rate Prices > 
Of the Highest QU Price List Post Free STOMACHRIDNEYS AND BOWELS, A Great PURI- 


* 

S obtained the only Medal in the Great Exhibition o 1862 f r , 
entices of Construction of Mathematical Instruments, ana the onh FIER of the BLOOD; a Powerful Invigorator of the 
Gorp Menar In the International Inventions Exhibition. 1885 for Mathe Bystem, if suffering from WEAKNESS AND DEBILITY, 


manal Work RAT EE A OLRORN CORDON wc and fg unequalled in Complaints incidental to Females. 
ress ~~! v. , id 


PERKEN, SON, & RAYMENT, sumus LONDON. 


For General Excellence, Definition, and Mag- fs OPTIMUS 3 UBIQUE CAMERA. PHOTOGRAPHIC OUTFITS. = 


nifying Power, we invite intending Purchasers A 
to test our Field and Opera Glasses against any | Pictures 4} by 34 ms May, be used on Tripod or 
in hant! 











n the worl Sup&wor long Focus, Rach Camera, Dark 
z á " x Carnes Price, with Slide, Rapid Rectslinear Lens, pecan 
OPTIMUS sco ut. six Dry Rapid Dom Tripod and Waterproof Case com 
C= = Plates, Euryscope 
Medium Size = Three Dark | Lens For 
Clear Definition E pet Sides, à | ji £5 5s 
s cs Focussing | — Plates 
Good Field . 70 J^ s Seraén, With 
Target Marks, ites View @ Rapid — 433 by 64, 
x200 yards Finder, ] Rectilre 
Magnifying 64 Shutter, Za 160s. 
. 
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..WIMSHURST MACHINE., ~ 
"Works i$ any Weather. Best made, Studded Plates. 


* WITH 15-INCH, PLATES, 2 IO O e p 


$ Id O s . P 
* o s n n . 
e 20 3j 610 © P 


. NÉW POLARIZING PRISM., : 


CHEAP SCHOOL ‘APPARATUS 


. . . Approved by Science qud Art Deparignent. ° PE. 
HARVEY & PEAK, _ 
. 56 CHARING GROSS ROAD, WG it. ^* 


. 2 Ps 
. . E 

e. e 

. @ " e ° 

P e . . e 
E e. @ s é 
* . e e ° . 
s . . . . 


eo OS S0 a. 4] 
TEM NATURE `, [J gre’ 23,1892. .* 
$9 — A 
CENE Deos ids aor A SCOTTISH PROVIDENT INSTITUTION 
- ESSAYS “UPON HEREDITY | ""^"* 95 Aes London 1T kimgwWikantet, E c 
AND 


*. 
. 





Mutual Assurance witl? Moderate Premiurps 
KINDRED BIOLOGICAL PROBLEMS. The Premiums aif so moderate that an Assurance of £1200 or®® r250 

. may generally be secured from the first for the yearly payment which usually 

e. BY . would be charged (with profits) for £ 1000 only—-eqjivalerft to an esimedzate 


z Dr. AUGUST WEISMANN, Bonus of 20 to 25 per cent " 


‘ The Whole Profits go tothe Policyholders, on a system at once safe and * 
Professor in the University of Freiburg-in-Breisgau equitable—no share being given to those by whose early death there is a Zoss 


Vor I1—Eduey bv E B Pourron, MA, FRS, FLS, FGS, The Surplus at last Investigation (1887) was Zr 051,035, which, after 
SELMAR SCHONLAND, Ph D, Hon MA Oxon , and A E Snipiey, | reserving one-third, was divided among 9384 Policies entitled to participate 




















MA,FLS Crown Bvo, Cloth, Price 7s 6a First additions (with few exceptions) ranged from 18 to 34 per cent , accord 
VoL II —Eódued by E B Poutron MA, FRS,FLS,FGS, | ine toage and class Other policies were increased m all so to 80 per cent 
and A E SuirLzy, M A , F L S. Crows, Svo, Cloth, Price 5s Examples of Premium for £100 at Death —With Profits 
[ust published Á i ze TE REP : z 
Lowpov HENRY FROWDE, CLARENDON Press WAREHOUSE, ue Lf 3o 3 4o cd £ 
Amen Corner, E C "| Ding Life [1 18 o ls 1654526 10 £2149tf5$3 59]64 17 
21 Payments ! 2 12 6| 2 154 30 2| 37513176] 412x 
JUS1 OUT The usual non-particrpating Rates differ little from these Premiums 
* A person of 3o may secure £tcoo at Death by a yearly payment during 
Pp 450, Puce ros 6d life, of £20155  Ihspremium would generally elsewhere secure £800 only, 


instead of £1000 Or he may secure £1000 by 2r yearly payments of 
427138 4d , beng thus free of payment after age so 
+ At age 40, the Premium ceaszng a£ age €o 15, for £1000 (with profits), 
W | £33 145 2d -~being about the same as most other Offices require togs pad 
BY 


during the whole term of lfe Before these Premiums have ceased the 
Policy will have shared in at least one division of profits 


G J ROMANES, M A LLD, FRS. ResuLTS REPORTED FOR THE YEARÍIBS] — ¢ 


leted, £1,208,287 * 
Bemg Part I of an Extensive Treatise on the Darwmian Theory New Assurances completed, £1,208, 

and Post-Darwinian Questions The present instalment 1s a eds - Ton, p en Add Quen ind on 
Critical Exposition of the Evidences in favour of Orgamc Evolu- The Clams (including Bonus Additions) were £368,000 


i Over 60 per cent of the amount of these Claims was paid in respect of 
tion, Natural Selection, and Sexual Selection It 1s Copiously Policies wich had parüepated in the. Surplus—thé Bonis Addition 








Illustrated with Orngmal Woodcuts, &c averaging almost so per cent of the origiral Assurances 
Times — Few hong writers ase better qualified to undertake such a | THE FUNDS Qncreased m year by £444,812) amounted to £7,801,431. 
work than Mr Romanes, who combines a profound arwledge of the Reports and full Information an application " 
recent results of brological research with a philosophic habit of mind, a | J Muir Lettcu, London Secretary Jemes GaauATt Watson, Manager 
trained speculairve faculty, and a rare gift of lucid exposition In the ^ 
present portion of Jus undertaking he has, as he says, been everywhere With 33 Illustrations anl a Mae, 8vo, 18s. 


careful to avoid assuming ever the mosi elementary knowledge of natural 


sczence on the part of those to whom the exposition 1s addressed Tt will TO THE SNOWS OF TIBET 


not be Mr Romaness fault of his readers lay down the volume without 

acguiring a good deal more than an elementary knowledge of those THROUGH CHIN. A. * 

scientific methods which have given immortality to the name of Darwin” By A. E. PR. ATT, F.R.G.S., Gill Memor1ialist, 1891 
Lóndon LONGMANS, GREEN, & CO *,* The object of the journey being mainly scientific, Mr 





PRATT gives the following details in an Appendix — 


JOURNAL OF THE INSTITUTION OF | (1) List of Birds collected in China by A E PRATT 


(2) List of the Species of Reptiles and Fishes collected by 
ELECTRICAL ENGINEERS Mr A. E Prati on the, Upper Vang tze-kiang and in the 
Edited by F H WEBB, Secretary province Sze-chuen, with Desosiption of the New Species By 
` Part 99 ALBERT GUNTHER MA, MD, PhD, FRS 
e 


Containing the lowing important Papers and full report of the discussions (3) List of Lepidoptera collected by the Author at Kiu-kiang 


thereon —‘' Notes on the Light of the Electric Arc,” by A P TROTTER, Extracts from a aper by J H LEECH, Esq ,BA,F LS, 
B A , Member®end ‘On the Cause of the Changes of Electromotive Force | &c , Trans Ent &oc Lond , March 1889 














. in Secondarv Batteries,” bya] H GLApsrosg, PhD, FR S, Member, London LONGMANS, GREEN, & CO 
D gad War ad die Fe C , Associate, together with à Clasmfied List of — A. 
rticles relating to Electricity and Magnetisr appearing in the princepal 
L3 technical jourrfils during the aont of Apnl an$ May, and Abstracts pf e Jue Published 
* , «9 Sorge of thoge published in March and April NEW MATHEMATICAL CATALOUUE, 
. rice Three Shillings | containing about 1400 Titles of Books and Pamphlets 
%e E & F N SPON, ms Strand, WC * ! DULA®B & CO, 37 Soho Square, London, W 
. Acc = 
a - VOL. IX, Now. Ready. | , ° 


. XSHAMBERS'S ENCYOLOP/EDIA. 


. * 
* “MA. Dictionary of Uniyersat Knowlefige, with nurfierSus Maps and Wood Engravings 


@. i 
E "In ro Vols , Imperial 8vo 4 Entirely New Edynoff , Vols I to.IX are,now ready. 
% + e "uj 
. 7 " Price 10s. each, €loth, 15s. each, Half Morocco. 


e ` 
“SPECTATOR —‘bTfe leading, kteraty political, scientific, and artiste subjects have Beene intrusted ta specially qualified 
writers, whose articfs are, as a rule, entirely new Itis evident thet the mew edition of * Chambers's Erfcyclopzedia’ will reflect 

——À e the highest gredit on fis editor and it Publishers = ? 


$. ° . d . ig 
t r4 We & R, CHAMBERS, LIMITED, 47 PATERNOSTER Row, RONDON , AND EDINBURGH. 
e ` *. : . " 
e e . e . 
^ 2 e. á * A " . . . : . . . r e bad . . 
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DIARY OF SOCIETIES. 
e LONDON. 


FRIDAY, JUNE 24 


pHYSICAL SoC'ETY, at 5 — Breath Fues W R Croft —The Measuge- 
ment of the Internal Resistance Æ Cells E Wythe Smith —Units of 
Mgasur@ment Mr Wilhams > 
SATURDAY, June 25 
Rovar Botanic Society, at 3 45 


. TUESDAY, June 28 
PuroroGrapnic Socrery, at 8 


WEDNESDAY, June 29 
BRITISH ASTRONOMICAL ASSOCIATION, at 5 


FRIDAY, Jovy 1 
GEOLOGISTS” ASSOCIATION, at 8 





a 
On the ORGANIZATION’ of SCIENCE? 


Bva Free Lance '! A powerful plea ”—Academy “A very weighty 
protest suggestive and interesting "—Natural Sctence 15 net 


WILLIAMS & NORGATE 


MARINE SHELLS OF SOUTH AFRICA. 
" ByG B SOWERBY,FLS,FZS 
4 CATALOGUE OF ALL THE KNOWN SPECIES 


With References to Figures in various Works Descriptions of New Species, 
ant gures of such as are new, little known, or hitherto unfigured 


Imperial 8vo Cloth, Price res net 
SOWERBY, r2x Fulham Road, London, 5 W 








Price 2d , by Post, 21d 


BRITISH BUTTERFLIES, their Capture 


and Preservation, with magnificent Illustrations prepared from the 
Insects themselves @ . 


e Thisis probably the hest Series of articles an the subject that has ever 
been published Ser Wednesday's issue of The Bazaar which also con- 
«tains Hundreds of Announcements of all kinds of Property for Exchange 
Wanted or for Sale, È PnvateePersons Price 2d, at all Newsagents and 


Bookstalls 
Orrice 170 STRAND, CONDON . 





` Post Free for Six Stamps 
Natural History Book Circular (No 116). 
Important Works for Sale on 


ENTOMOLOGY: 


Ancient Works , Systematic Entomology and Anatomy of Insects Hymeno- 
tera, Lepidoptera, Diptera, Coleoptera Hemiptera, Orthoptera, 
Neuroptera , Arachnida, Myni8poda , Injurious Insects 


WILLIAM WESLEY & SON, 


28 ESSEX STREET, STRAND, LONDON 


ON SALE BY MACMILLAN AND BOWES, 


CAMBRIDGE 


TRANSACTIONS OF THE ROYAL SOCIÈTY OF 
LONDON, 1875 to 1889 #formıng Volumes xfs to 180 (including the 
Supplementary Volume 168) 36 Vols , 4to, Cloth as Published 44536 

PROCEEDINGS OF THE ROYAL SOCIETY OF 
LONDON, 1874 to 1891, f&Üming Volumes v Completdin Parts 
as Published £s 10s e. ó 

ACTAMATHEMATICA Edited by G MITTAG-LEFFLER. 
Vols I to XII , 1882 to 1839, Complete in“Parte as Published 5 tos 


QUARTERLY JOURNAL OF MATHEMATICS, 








Vols I to XXIV (1890) Vols i*to20 Half Bound, the, rest in Parts | e 
e 


as Published 430 


JAHRBUCH UBER DIE FORTSCHRITTE DER 
MATHEMATIK, Herausgegeben von Drs *"OHRTMANN und 
F MULLER Band I to XV [1868 to 18$] Vols xéo 5 Half 
Calf, the rest in Parts as Published £6 6s 

HAMILTON, SIR W ROWAN S Elements of Quater- 
pe and Lectures on Quaternions 2 Vols, Half Morgcco 1883-65 

7 ? e 

CASEY, JOHN (1) On a New Form of Tangential Equae 

tion, 1877 (2) On the Equations of Circles & 


(3) On Cubic Transformations, 1880 7s ég 


. e e 
. e 


eeqnd Memo e| o 44 Patton GARDEN, Lennox, FeC. 
e . . ‘enon 


THE “ELECTRICIAN” SERIES. 


ELECTRO-MAGNETIC THEORY. By 
OLIVER HEAVISIDE “he Un preparation 

In"Iwo Volumes—Price Stout Paper Covers 2s, Post free 2s 2d each, 
Strong Cloth, 2s 62 , Post free 2s gd each, Single Primers, 34 


“THE ELECTRICIAN" PRIMERS. 
Fully Illustrated A Series of 38 Helpful Primers on Electrical Sub- 
jects for the use of golleges, Schools, and other Educational and Tr@in- 
ing CT RICA for young men entering the Electrical professions 


ELECTRI L ENGINEERING FORMU- 
LÆ, &c — An indispensable Pocket-book By W GEIPEL and 
H KILGOUR Lin preparation 


THE “ELECTRICIAN” PRINTING & PUBLISHING 
COMPANY (Limited), 
SALISBURY Court, FLEET STREET, Londog, E C 
Complete Catalogues sent Post free on application 


Instrument Company, Cambridge. 
Address all communications ‘Instrument Company 
Cambridge.” 
Price List of Scientific Instruments, sent post free. 
Illustrated Descriptive List sent on receipt of 1s, 6d. 
The Cambridge Scientific Instrument Company, 
St Tibb's Row, Cambridge 


NEWTON'S PATENT 
Scientist's Biunial Lantern, 


e. AS MADE FOR 
Cambridge and London University 
Extension Lecturers, &c 
Highest quality only, £14 145. 
New Catalogue of Optical Lanterns, 
Projection Apparatus, and Scientefic 
and other Shdes, Four Stamps 


NEWTON & CO. 
Oftictans to the Queen and 
the Government, 
By Special Appointment 
TO THE ROVAL INSTITUTION OF GREAT 
BRITAIN, 


3 FLEET STREET, LONDON. 
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= - -- 28 ME J uer 
- ROBT. W. PAY, °. 
: Manufacturer ofe , - . 


ELECTRICAL AND PHYSICAL 
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- MESSRS. MACMILLAN & CO! NEW. AND POPULAR BOOKS.. 


“NEW BOOK>».° 


PROFESSOR C F BASTABLE 
Now Ready, 8vo, Cloth, 12s 6d net 


" PUBLIC FINANCE By € F. Basrasrg, LL.D, 


, Professor of Political Economy at uu College, Dublin, Examiner in the 
University of London 


NEW AND REVISED EDITION 
Now Ready, Crown 8vo, Cloth, 3s 6d 


OUTLINES OF THE HISTORY OF ETHICS 
By HENRY SIDGWICK, LL D,D C L, Knightsbridge Professor of Moral 
Philosophy in the University of Cambridge Third Edition 


BY A NEW WRITER 
Now Ready, Fcap 8vo, Cloth, 5s 


PHAON AND SAPPHO, AND NIMROD. Two 
Dramas By JAMES DRYDEN HOSKEN 


TIMES —''Mr Hosken’s poetic gift 1s indisputable ” 

SCOTSMAN —''Mr Hosken swork shows imaginative power of no mean order 

+ lneither play the poetic level which the plot takes and holds is high 
Every lover of poetry will welcon e the book and read 1t with unqualified pleasure ” 


NEW VOLUMES OF MACMILLAN’S THREE-AND-SIXPENNY SERIES 
Now Ready, Crown 8vo, Cloth, 3s 6d each 


NICHOLAS NICKLEBY By Cuartes Dickens 


With 44 Illustrations 


A FIRST FAMILY OF Penne By Bn&r 
HARTE 
SPEAKER —* The best work of Mr Bret aii stands entirely alone , 
marked on every page by distinction and quality Strength and delicacy, 
spirit and tenderness, go together ın his best work And among such work we think 


that we must place ‘A First Family of Tasajara ’” 
DAILY CHRONICLE —'' There is real intellectual grt in Mr Bret Bang: 


* * 


new story As a study of human nature in the rough it 1s admirable Its" 
touches of natural description are also very graphic ” 

GLOBE —''Dehghtiully fresh and unconventional at once m scheme and in 
treatment ” 
- 


Now Ready, with Portrait, Crown 8vo, Cloth, és 6d 


LIFE OF THE REV SAMUEL SAVAGE LEWIS, 


MA,FSA, Fellow and Libranan of Corpus Christi College, Cambridge. 
By AGNES SMITH LEWIS, Auther of ‘Glimpses of Greek Life and 
` Scenery," “ Throvgh Cyprus," &c 


NEW BOOK BY FRANCIS PARKMAN 
Now Ready, 2 Vols , 8vo, 255 


< A.HALF-CENTURY OF CON FLICT, By Francis 
PARKMAN, Author of ** Pioneers of Fgance in the New World "&c e 

-P A umo ditio Francis Parkman's great work upon the relations ofe Fr ance 

and England in von America The new volumes fill the gap between ** Count 

Frontangc” and ** Montcalm and Wolfe," so that the series now forms a continuous 

9 —— hestory of the efforts of France to occupy and control the American Continent Like 

the rest of the seriei the new work i$ Sounded on original documents 


b 


d "New VOLUMES OF THE CHEAPER RE-ISSUE OF THE 
e '* GOLDEN TREASURY SERIES, ? . 
- e N Now Ready, 18mo, Cloth, each 25 6@ net. ° 
"ee KEATS;:S™ POETICAL WORKS. Edited dy F 
F PALGRAVE ° | 
ESSAYS, OF JOSEPE ADDISON ee and 


e Edited by JORN ICHARD GREEN MA 17,0; Honorary Fellow of 
J& yg College, Oxlord . *e 


—— DEUTSCHE "LyRIK. *eSelected and Arranged, with” 
Notes and a Literary Introdasuoo, byC A BUCHHEIM, Bh Doc, FCP, 





i 





* SOME OF MACMILLAN'S 
THREE-ARD-STXPENNY NOVELS. . 


Crown 8vo, Clothess 6d each e 


° BY MRS. CRAIK 
(The Author of “John Halifax, Gentleman”) 


OLIVE Whth Ilustr&ions by G Bowers. 

THE OGILVIES With Illustratfons 

AGATHA'S HUSBAND With Illus 

HEAD OF THE FAMILY With Ilius. 

TWO MARRIAGES 

THE LAUREL BUSH 

MY MOTHER AND I With Illus 

MISS TOMMY a Medieval Romance. 
Illustrated 

KING ARTHUR nota Love Story 

SERMONS OUT OF CHURCH 


BY THOMAS HUGHES. 
TOM BROWN’S SCHOOLDAYS With 
Illustrations by A Hughes andS P Hall 
TOM BROWN AT OXFORD With 
Illustrations by S P Hall 

THE SCOURING OF THE WHITE 
HORSE AND THE ASHEN FAGGOT 
With Illustrations by Ric! ard Doyle i 


BY F. MARION CRAWFORD. 
SPECTA TOR — With the solitary egception 
of Mrs Oliphant we have no living novelist mere 
distinguished for vanety of theme and range of 
imaginative outlook than Mr Marion Crawfor 
MR ISAACS a Tale of Modern India 
Portrait of the Author 
DR CLAUDIUS a Tiue Story 
A ROMAN SINGER 
ZOROASTER 
MARZIO'S CRUCTFIX 
A TALE OF eA LONE&Y PARISH 
PAUL PATOFF 
WITH THE IMMORȚALS 
GREIFENSTEIN | SANT’ ILARIO 
ACIGARETTE-MAKER’S ROMANCE 


BY RALPH BOLDREWOOD. 
PALL MALL GAZETIE —''The volumes 
are brimful of adventure, in which gold, gold- 
diggers, prospectors, claim-holders, take an active 
art ” 


ROBBERY UNDER ARMS 

THE MINER'S RIGHT 

THE SQUATTER'S DREAM * 

A SYDNEY-SIDE SAXON 

A COLONIAL REFORMER 
BY HUGH CONWAY. 


MORNING POST —" Life-hke and full o 
individuality ” 


LIVING OR DEAD 


? A FAMILY AFFAIR 


BY J. H. SHORTHOUSE. 

ANZ I-RACOBIN —“ Powerful, striking and 

fascmating romances ” 

JOHN INGLESANT 

SIR PERCIVAL 

* THE COUNTESS EVE 

THE LITTLE SCHOOLMASTER 
MARK 

å *EACHEÜ OF THE VIOLIN 


BY STR HENES CUNNINGHAM, 
. ° re ie 
ST JAMES S GAZELLE —' There 15 also 
masterly description of persons, places, and things 
skilful analysis of character, a constant play of 
wit and humour and a happy gift of instantaneous 
portraiture ^" 
THE HERIOTS 
THE CORRULEANS 
WHEAT AND TARES 


BY THOMAS HARDY. 
TIMES —  lhere ss ffardly a novelist, dead or 
hving, who so skilfully harmonizes the poetry of 
moral liie with its penury ” 


WESSEX TALES 


Le Pre@fessor of Gerthan Literaturé 1n King’s College? Londoh à di THE WOODLANDERS : 
i % "^ MACMILLAN AND CO & LONDON . 
* ° % n i Pid e g ? 'e . e. 
e . ki ^ . e e 7 e 
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MESSRS. MACMILLAN & CO.’S NEW BOOKS. . 


. | NEW BOOK BY PROF. HUXLEY. idi 
Now Ready, 8vo, Cloth, 14s 
'BSSAYS ON SOME CONTROVERTED QUESTIONS 
With a Prologue, by Prof. HUXLEY. . 


NEW BOOK BY PROF. CONSTANTINIDES. 


Now Ready, Crown 8vo, Cloth, 6s net 


NEOHELLENICA : 


An Intioduction to Modern Greek in the Form of Dialogues, containing Specimens of the Language from the Third Century B c 
to the Present Day , to which 1s added an Appendix, giving Examples €f the Cypriot Dialect 


By Prof MICHAEL. CONSTANTINIDES. 


Translated into English 1n collaboration with Major-General H T ROGERS, R E 


NEW BOOK BY E. KLEIN, M.D. 


Now Ready, 8vo, 7s net 


THE ETIOLOGY AND PATHOLOGY OF GROUSE DISEASE, 


Fowl Enteritis, and some other Diseases affecting Birds. 
Q7 By E. KLEIN, MD, F RS, 


Lecturer on General Anatomy and Physiology in the Medical School of St Bartholomew's Hospital, London 
With Sixty Illustrations 


A NEW BOOK OF TRAVEL. 


XoY Ready, 8vo, Cloth, 10s 67 


‘THE BARREN GROUND OF NORTHERN CANADA. 


By WARBURTON PIKE. 
An account of an Expedition full of Peril and Adventur e undertaken last year in pursuit of beg game, through a part of Northern 
anada hitherto unreached by Europeans 


DAILY CHRONICLE — e Mr Pike's account of camp life in the extreme told ıs the best we have seen, and we should like 
to quote pages of 1t It 1s a model narrative of travel and personal adventure " 


NEW BOOK BY G. R. PARKIN. - 


Ready, Crown 8vo, Cloth, 4s 67 


IMPERIAL FEDERATION: 


The Problem of National Unity d 
. By G R. PARKIN 


NATIONAL QBSERVER — This book has the imprint of thoroughness and masterly dir&qjness on every page its pe 


presentations are lucid, 18 generajizations poweriul , it justifies the, writer and his principles ” . 


i NEW BOOK BY*DR. BRUNTON. RES 


e Now Ready, 8vo, Cloth, 35 6d, net 


AN INTRODUCTION TO MODERN THERAPEUTICS, 








Being the Croonian Lectures $n*tite Relationship between Chemical Structure and Physiological Actin, is: 
Agree before the Royal sar 2 Pues in London, June 1889 4 
e 
T LAUDER BRUNTON, M: D. D Sc. Edin., Li De Aberd,, F. R. A, i RS. Ps g 
& Tè O NEY, VOLUME OF “NATURE SERIES” E M 
ow Ready, Crown 8%, Cloth, 7, sd. e * e 


THE APODIDZ A MORPHOLOGICAL STUDY. „By HENRY °MEYNERS 


BERNARD, MA Céntab. With 71 Illustrations 
SCOTSMAN ——“ A book which zoologists will verg greatly prize The Sue has NA out theatask he set bfore him 


with the greatest care and in the most elabordte maner, and has presented the, fruits ef jue. labour in a vglume which every lover — 


of scientific investigation will thoroughly appreciate, .^ valuable contribution go zoological investigation 2E a 
E . MACMILLAN AND CO? LONDON., : . ^ : " 
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. NEW MICROSCOPIC OBJECTS. , " MICROSCOPES AND APPARATUS 


FOR EVERY CLASS OF INVRSTIGATION * 


. * 
Fertile Seed of Sugar Cane from the West Indies, hitherto unknown, 


the Cane having alwayetbeen reproduced by cuttings 26, e * 
€ Bacillus of Influenza, in Section of Lung *o ' Highest Quality of Workmanship only. 
Set of 24 Botanical Slides (Comparitive Anatomy), specially . 
arranged for the use of Students, in case i12 6 . rj 55d 
Section through Eye of Dytiscus Beetle, very fine 2 o The Van Heurck Microscope for Ph@ography, &c, on Tripod 
Brucine Crystals for Polariscope 1 6 oot ' & « from® w o 
e Curious Insects from Trinidad as Jews — The Edinburgh Student's Microscope from Pho o 
Spiny Spider, Gasterocantha cancriformis 2 o New Achromatic Condenser, ro N A, for Proto micrography, 
Parasol Ant, Ocodoma cephalotes e 2 o &c , with Ins Diaphragm + 350 
Winged Ant ; 2 o. New Double Nose-piece in Aluminium, very Lighf and Compact 1: o o 
nu MM E a New Photo-micrographic Apparatus M 





*. 
- BR SCOTT, 14 & 15 Poultry, C eapside, xc? 


Classified List representing a Stock of 40,000 Highest class Microscopic ' Full Illustrated Catalogue of Microscopes and Apparatus sent Post free 
@bzrects sent Post free on application on application 


g S OPTICIANS TO HER MAJESTY'S GOVERNMENT, 
S , 


313 HIGH HOLBORN, LONDON, W C. 
ESTABLISHED 1837 œ AND 251 SWANSTON STREET, MELBOURNE, AUSTRALIA 


AWARDED--2 GOLD MEDALS, Pars Universal Exhibition, r889, 2 LOMAS OF HONOUR for MICROSCOPES and MICROSCOPIC 
OBJECTS, Antwerp International Microscopical Exhibition, 1891, aud 24 GOID AND OTHER MEDALS at the Principal International Exhibitions 
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CELLULAR a WIMSHURST 
DERWEAR Wa ems 


With Glass Plates, all sizes, double and multiple, 

LAT also with £bomte Cylnders with id without 
- Glass, Caes é Batteries, galvanic and medical 

elephenes alvanometers, pocket, lecture-table 

AND SHIRTS. and laboratory ‘School Apparatus of every de- 

CELLULAR AERTEX CLO!H 1s composed of small cells, in which scription 
the airis enclosed an@ warmed by the heat of the body A perfect non- Larse CaTALocUm, Fifth Edition, Royal 8vo, 
conducting layer is thus formed neat the skin Owing to the CELLULAR 

construction, this cloth is much lighter and better ventilated than ordinary 

fabrics, and 1s Ea@ier to wash CELLULAR AERTEX' CLOTH 1s made in 

Cotton, Silk, Silk and cong Silk and Wool, and Merino 






































KING, MENDHAM, & Co., 


lll Western Eleatrital Works, Bristol. 
London®Address 12 FENCHURCH STREET, EC 
Mrs NOLA eost only) 39 Dawsoi Street, Dublin e (W B ALLISON, AGENT) ESTABLISHED 1876 
TAAFPE & COLDWELL, 81 Grafton Street, Dublin 
RE BROTHERS, 9 South Bridge, Edinburgh . ` 


C. JENNER & CO. (Imdies’ Goods only), 48 Princes Street, 
Edinburgh. 


344 pP , 700 Illustrations, Post free, 72 
» Illustrated Pree List of fhlj range of Cellular Goods, with names of 160 











Country Agents, sent Post free on application 
OLI rH BROS , 417 Oxford Streqt; London, W. 
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* Printed by RICHARD CLAY ANI? Sons, @imiten at 7 and 8 Bread Street Hill, Queen Victa Street, in the City of London, and Published by 
MacyiLLAN*AND Co, at 29 Bedford Street, London, W C , qnd 112 Bourt& Avenue, New York —Tpurspay, June 23, 1892 
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NEWTON'S ELECTRIC LANTERNS, |NALDER BROS. & CO. 


16 RED LION STREET, 
CLERKENWELL. LONDON, E.C. 


Single, Double, and Triple, as made for the Royal Institution of Great Britain 
the Royal Dublin Society, Oxford and Cambridge Universities, &c 
NEWTON’S NEW PATENT TRIPLE ROTATING 
ELECTRIC LANTERN. 

The Author of ** Optical Projection" says of this Lantern —'* The most 
complete, convenient, and powerful instrument for sciengific demonstration 
with which I am acquaintdd ”” 

e The Author of ‘‘ The Book of the Lantern” says —''The most complete 
and perfect projectih apparatusfver devised ’” 


ELECTRIC MICROSCOPES FOR PROJECTION. 


OPTICAL LANTERNS ‘AND SLIDES 
Of the Highest Quality for Oil | and lamgight 





TwelveNew Sets of Agricultural Shides@or Technical Education—Injurious 
Insects, Botany, Roots, Grasses, Manures, Live Stock &c 


Illustrated Catalogue of Lanterns and Special Apparatus for Scientific 
Projection, with Detailed List of Slides, 4d 


SGIENTIFIG AND PHYSICAL APPARATUS OF EVERY DESCRIPTION 


Catalogue, 144 pages, 6d 


NEWTOJN*'& CO., 
Manufacturing Opticians to the Queen and the Government, 
Bv SPECIAL APPOINTMENT 
To the Royal Institution of Great Britain and tbe Science ang Art 
Department, 


3 FLEET STREET, I ONRON 











ADVANTAGES 
No Dust! PograBLE! No ésums! AUTOMATIC! PRACFICAL' 
Economical ! 
Laboratory Blast Lamps, £2 2s. and £93s 
Crucible Furnaces, £5 13s , £6 Gs , £7 18s. 6d. 
Mufüe Furnaces, £6 18s , £g 19s. s 9 


. Full Particulars upon Applicatiow . 


JOHN J. GRIFFIN & SONS, p 
22 GARRICK STREET COVENT GARDEN, 
LONDON, e 


G. e z 
e 





Our’ NEw CATALOGUE 
ELECTRICAL TESTING 


SCIENTIFIC INSTRUMENTS, 


AND 


IS NOW READY. 


Fo: warded on Application 
e 


POPPI PES, 


NALDER BROS. & Co. 





NEGRETTI AND ZAMBRA, 


` JORDAN'S “PATENT SUNSHI 















e e. 
* 
NEGRETTI & 


SSN 
ix 


. 
Telephone No 6583 


e. SOLE MAKERS OF 


e 
e Latest and Mest Perfec 


form 
. Price, 
£51 ISe 6d. 


AND 
gp. ZAMBRA, 
Sciewrirc 


je INSTRUMENT MAKERS 
TOHE QUEEN, 


© 38 HOLBORN VIADUC? 


' € Branches — Cornhill 
122 Regent St , London 













| ! ul *, Rost Free, 


e "WI, % 
ZAMBRA'S “ Musirated Catalogue," foo Pages, 
1200 Engravings, Price ss 6d 


Telegraphic Address e eNegreati, Londtn ” 
e. 
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With a supply of Charts 


AU- NBGRETTIC.. 


Illustrated Descriptufh 


. 
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NE RECORDER. ~” 
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CITY AND GUILDS OF LONDON |. 2 
CINSPLDUIE. Sale bp Aucoin. f . 


. 
PRESIDENT H RH THE PRINCE OF WALES, KG 


(CHAIRMAN OF Council. THE RIGHT HON THE EARL 
* OF SELBORNE, FRS 
LÀ 


SESSION 1892-93 


‘The Matriculation or Entrance Examination for the CENTRAL IN- 
STITUTION will be held on SEPT MBER 19-22 and for the Day 
Department of the TECHNICAL COLLEGE, FINSBURY, on SEP- 
TEMBER 27 è 


CENTRAL INSTITUTION 


The Courses of Technical Instruction at the CITY AND GUILDS 
CENTRAL INSTULUTION are adapted t@ the requirements of persons 
who are preparing to become Civil, Mechanical, or Electrical Engineers, 
Chemical and other Manufacturers and 'l eachers 

MATHEMATICAL DEPARTMENT, under the direction of Prof 
Hesrici FRS, LLD, PhD ENGINEERING DEPARTMENT, 
under Prof Unwin, FRS,MICE (Dean of the Institution) PHY- 
SICAL AND ELECTRICAL DEPARTMENT, under Prof AYRTON, 
* R S CHEMICAL D5PARTMENT, under Prof ARMSTRONG, Ph D, 

The NEW SESSION commences on SEPTEMBER 28 

Programme and full Particulars of Courses of Instruction and of the 
Entrance Scholarships on application at the City and Guilds Central Insti- 
tution, Exhibition Road, S W , or at the Office of the City and Guilds 
Institute, Gresham College, E C 





TECHNICAL COLLEGE, FINSBURY. 


The DAY CLASSES at the CITY AND GUILDS TECHNICAL 
COLLEGE, Finsbury, provide intermediate Technical Instruction for 
Mechanical and Electrical Engineers and Technical Chemists and are 
vander the direction of Prof S P Tuowupson DSc, F RS, Principal of 
the College, Prof J Perry, F RS,and Prof R Merpora, E RS 

The NEXT SESSION commences on OCIOBER 4 

For further Particulars of Day and Evening Classes, Scholarships, &c , 
apply at the Technical College, Leonard Street, City Road, EC, or at 
the Office of the City and Guilds Institute e. 

JOHN WATNEY, Hon Secretary 


City and Guilds of London Instizute, Gresham College, E C 


BRITISH ASSOCIATION 
FOR THE 
ADVANCEMENT OF SCIENCE, 


BURLINGTON HOUSE, LONDON, W 


The NEXT ANNUAL GENERAL MEETING wil be held at 
EDINBURGH, commencing on WEDNESDAY, AUGUST 3 


PRESIDENT-ELECT 
SIR ARCHIBALD GEIKIE, LL D, BSc, For See RS,FRSE, 
EF GS, Director-General of the Geological Survey of the United 
Kingdom Corresponding Member of the Institute of France 
NOTICE TO CONTRIBUTORS OF MEMOIRS —Authors are re- 
minded that the acceptance of Memorrs, and the days on which they are to 
be read, are as far asgpossible dete-mined by Organizing Committees for the 
several Sections before the beginning of the Meeting Memoirs should be 
sent to the Office of the Association 
Information shout Local Arrangements may be obtained from the Local 
Secretaries, Edinburgh 
e e? GRIFFITH, Assistant General Secretary 


ST. THOMAS'S HOSPITAL ', 
* MEDIGAL SCHOOL, 


* MEMONSTRATOR OF PHYSIC§ AND CHEMISTRY 


The General Committee wall shortly proceed to make this Appointment 
The Demonstratorgyil] be required to devote his whole time to work 1n the 
Checa! Department, under the direction of the Lecturer on Chemistry 
His Mpal duties will be to undertake the teaching of Elementary Physics, 
and td“assist in the teaching of Chemistry The stipend is £100 per annum 

Ap cations, with Testimorials should be sent to the MEDICA: SECRETARY, 


St T&omas's Hospital, S E , befge JULY 6 e 
e RE ZE, J G H MAKINSgDear 











* TECHNICAL SGHOQBS. 


The Commitee will apppint the followimg®Assistant Masters — Pd 


(x) Por Mechangal Engineermg Subjects 
e. (2) For MatRematics and Physics “e 
(3) Fof'Commercial Subjects 
(4) For Wocdwork eee 


Salawes Ado to $100 per annum 
Apglicatiors, stgringeage and qualstations, musf be sent not later thay 
JUL zz, tothe undersigged, trom whom pgrticulars may be Sbtained 9 
* E HEBER SMITH, Ofganizing Secretary 


*. * * . 



















FRIDAY, JULY r5 
SMPORTANT SALE OF MICROSCOPES AND APPARATUS. 
MR. J. C. STEVENS will anclude «n his 


Sale by Auction at his Great Rooms, 38 King Street, Covent Garden, on 
FRIDAY, JULY 15, Binocular and Monocular Micro«copes by R and 
J Beck, a large assortment of Oil Immersiorgand other Object Glasses, 
Pclarizing Apparatus, Mounting Materials, Objects, and Expensive 
Cabinets, and everything connected with the Microscope T 


On View the Day prior 2 till 5 and Morning of Sale, and 
Catalogues had 


SCIENCE SCHOLARSHIPS. 


Special facilities are afforded by the extensive Laboratories of 
PENYWERN HOUSES MILITARY AND ENGINEERING COLLEGE, 
2 PENYWERN ROAD, EARL'S COURT, SW 


Principal— 
G W DE TUNZELMANN, B Sc (Lond Umv), MIE E 


Telegrants—“ Tunzelmann, London” 





Students are regularly sent to the College by Leadinz Educational 
Authorities, whose Names are given on the Prospectus 


THE YORKSHIRE COLLEGE, LEEDS 


JUNIOR DEMONSTRATOR in BIOLOGY wanted in OCTOBER 
Supend, £70 
Further Particulars on Application to the REGISTRAR 





gets 
PALZEOLITHIC IMPLEMENTS. 


A Collection of about roco Implement4, togethe- with the Shell, and 
Teeth found in the Gravels of North-East Lcndon, are to ve disposed 
of Special facilities would be given to the Authorities of Museums 


Address, ** PALEO,” 116 Downs Park Road, Clapton N E 


MICROSCOPE FOR SALE. Ross, No 3 


Monocular Latest urprovementy, f Objeqives 3 Eyep ces, 
Mechanical Stage and Sub stage ^ Nearly New Cost 434 Price 
421 -—Address, Morrison 4 Earl s Court Road, London * 











wage - 


GLASS-LOPPED BOXES 


Neat Rectangular Boxes. 
13 inches by 1 mchesgdepth z inch, per dozen zs. 47 
2 5 rs 62 ° 
34 a $5 2 LE I » I ” , as od 
Circular Boxes, Card Trays, Glass Tubes, &c 
HUGH FULTON, 


89 FuLHAM Roan, LONDON 


RECENT SHELLS. 


Marine, Land, and Freshwater Shells from all Parts 
of the World. 
SELECTIONS SENT ON APPROVAL 
SPECIMENS FXCAMANGED COLLECTIONS PURCHASED 
FOREIGN CORRESPONDENCE INVITED 
HUGH FULTON, Dealer in Recent Shells, 
89 FutuAM Roan, Lonpoy SW 


LIVING SPECIMENS FOR THE 
* MICROSCOPE. 


Volvox globator, Brach onus rubens,* Melicerta ringens, Paludicella 
Elrenbergi, Lophopus crystallinus, and others  Pond-Li Amceba 
Vorticella, Hydga, &c, for theStudent — Specimfh Tube, with Draw- 
ing ad Deseriptiag, rs Post-free e. 


: "t. E. BOLTON, 
e ‘FARLEY ROAD, MALVERN LINK 


. MINERALOGY. 


“SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 
ESTABLISHED 4840 Late 277 STRANI 


Choice Mmeral Specimens, Gem Stones, Carved Opals, Polished Agates 
Rock Crystaé Balls, Fossils, Rocls, atd Rock Secuogs 
e e LATEST ARRIVALS 
A Magniflcently "Crystallized. Realgar, Crystallized Pyrrhotine, Altaite 
(very rare), Wheal Maudlin Chalybite, Pink Grossular Garnets, Gummite, 
ASerhte, Pyrrhite, Brookite, Tremadoc, Blue Topazes, and Crystallized 
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ARGUMENTS AND DEMONSTRATIONS— 


The Ether ıs à fluid of dual character, composed of particles of absolute rigidity. 
A logical theory of the action of Ether-waves. 


Elastieity is not an attribute inherent to matter, but action corresponding with elasticity arises 
from inter-movement of particles 


The Ether ıs ponderous, but 1s em palpable, owing to 1ts transplacement being necessarily internal 
to, or through the interstices of, a moving substance 


* The Planets float round the Sun with the vortex of ponderous Ether which encireles him, but they 
ave each surrounded by a subsidiary vortex They drag with them contiguous Ether, and their surfaces 
arg tlfus enveloped by fluid at a relative state of rest. 


Nature of the source of large waves 1n the Ether—to which gravity 1s due 
Mutual shelter in partial and varying degree the primary reason for gravity. 


Shelter from action of large waves signifies the subtraction of energy from the waves, and 1s a 
couree of supply of heat to celestial spheres 


The hitherto assumed degrees of “density of matter 1s paved by the laws of heat to be an logical 
reason for differences of speeifie weight 


Analysisef the necessary laws of transplacement of the Ether by a moving body 


The force or work to move a body 1 principally devoted to transplacement of the Ether, and the 
stoppage of the transplacement stre&m returns the work 1n this regard. 


DISCOVERIES— 


(i) A hydrodynamic law necessitating internal trdnsplacement of the Ether. 


(à A prinerple of eonstruetion, out of rigid parts, of elementary ‘atoms, thereby accounting by 
material reasons for heat uitiulations, elastic action, cohesion, rebound, varying speerfie weights, &e 

(3) That the force for displacement and transplacement of the Ether does naf, ın regard to 
acceleration of the velocity of a substance, 1merease acording to the square of velocity. 

(4) A meehanieal reason for differences of specifie ponderosity, which discovery (the mest important , 
m the book) adrgits of the rational inference that the real inertia of all matter, whether of that e 
forming the Ether er elementary atoms, gs identical. * . 

*(5) That, by experiment, a hght substance when "moved with and within a fnud, gains relattye estrat. 
velocity in the flud. i 

(6) Matęrial (not hypothetical) reasons, dynamic and statie, for gravity, actlongand force ° bd 

(7) An meontrovertible reason ior two intensities of hydraulhe foree in the Ether . ; 

(8) Material reasons for&somé fundamental eleetrie and magnetie phenomena, such as the tance of 
the electric current; how Sena: -motive power is Stored, matepial reasons for induced movemeit at ae 
distance, &e ° ee ^ . . A i 

id . . ° . ° 7 ted 

The abovg theqries and discoveries ad na conflict with thg ascertamed laws of Nagire' S fortes, 

but they reveal to the world the pru&ary material causes of physical phenom ena,* e a 


The discoveries are all subject fo actual taleulation agcording to known dynami¢lay. x . 
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Many of Mr Bates's deas and admirers have expressed a strong desire to mgnifest, in a substantial manner, their persorfal regard for his character 
. ‘His name ts well known as one of our most distinguished naturahsts, and as Secretary to the Royal Geographical Soclety gor twenty-seven years . 
With a view to carry this out, an account has been opened with Messrs Cox, Biddulph, & Co , Charıng Cross, ın order that a Fung may be raisę to be 
presénted to his Widow, as a suitable Memorial to ther late friend lhe following Subscriptions have bedh received or promised — e? 


° £ sd ë £ sd £sd £ sd 
e Aberdare, Rt Hon Lord 2: o o|Ehas, Ney 5 © o|Maclander, H T i r o|Sclater, P L Pj RS 550 
Alcock, Sir Rutherford 550 Flower, Prof W H FRS 5 o o|Mackinnon, Sr Wm 21 o o|Seebohm, H 10 10 O 
"Blades, R H 5 5 o|Freshfield, Douglas W ro ro O|Marston, Ed 3 3 oj|Siver, S Wm 2$ o o 
Blanford, W T,F RS 5 o o|Fry, Alexander 1o xo o|Meldola, Prof R t Ii o|Sims, Mrs Frances, and 
Bolton, John i x oj|Gslpim Thos D 5 S oi Mil, H R zı x of ‘Thomas 300 
Brocklehurst, G We 5 o o|Galton, Francis, FR S 1o 10 o|Morgan, E Delmar 5 o o|Stanley, H M g 5°00 
Brocklehurst, R 5 o o|Gassiot, 5 3 o|Mowatt, Jas 5 5 0o/Stanton, Geo 220 
Brocklehurst, Sept 5 o o|Goldsmid Ma) -Gen SirF J 2 2 o|Murray John 10 10 o|Steams, Wm J 330 
Buxton, Sr T Fowell 10 o o|Gordon Robt x x o{Osten-Sacken, Baron Fr Taylor, Henr: 5 5 0 
Chandless, Wm 25 o oj]Gray R Kaye 10 10 o| von der ro o oj Thomson, J Duncan 500 
Chisholm, G G x x oj|Green, Mi*. Frank 2 2 oj|Peek, SrH W 5 s o|Thomson, Joseph 500 
Church, Co] G E 5 o oj Harris, Edw 2 2 o{Petherick E A o Thuillier, Gen Sx H L, 
Clowes & Sons, Wm, Ld — ro ro. o|Hooker, Sir Joseph, FRS 5$ 5 o|Peteer Mrs 2 2 o| FRS 330 
Cocks, s acd 19 o oj|Hornman F J 1:10 o|Phené Dr J S i xr o|Walke, Gen Sir Beau- 
Cocks, E S 2 2 o|lohnson, Jos 3 3 ojPlayfar, Col Sir R Lambert x 1 oj champ 3530 
Cook, John M io ro o| Johnston, W &A K 5 5 ol|Plowes, J H 2 2 o|Wallace A R IIO 
Darwin, Mrs 5 o ofKeltre, J Scott 2 2 o|Portal, W R 3 3 o|Waller, Rev Horace 220 
Darwin, Major L 1 o ofKennelly, D J 2 o o|Ravenstem, E G x x oj|Waltham, Ed 330 
Dent Sir Alfred 5 s o|Lalford, Lord 1o o oj Rawson, Sir Rawson x x o|Watson John H 220 
De Winton, Gen Sir F W 5 o ofLow S P s 5 o|Richthofen, Baron von i r o|Whymper E xo 10 o 
Dimsdale, Alderman J C 10 o o| McClintock, Admiral Sir F L, Rinder, W H x x o}Winser, Phihp 220 
Donnisthorpe, A R 5 5 of FRS 2 2 ofSalvin, Osbert, FR S 5 5 o|Woodford, C M 220 
Druce, Herbert 2 2 o|Mackenzie, Colin 5 5 o|Samuel, H S 220 
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Further Contributions are invited prior fo the Closing of the Last, and Subscriptions promised, but not yet pad, should be 
Jorwarded to Messrs Cocks, Biopur Pu & é Jor account of ‘Bates MEMORIAL Funn,” ortoS Wm SILVER, 3 Fork Gate, Regent s Park, NW 
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E TIMES Copious, appropriate, and%amurably selecied ulusgrations. : e Canngt fail to sustaig® and increase the popu- 
larity of that fascinating survey of national vat . 
GLOBE —-‘‘ What 1s now promised 1s | 
ANTEJACOBIN —'' &nghlarly handsome end evaluable 


called an edzizon de leye ” 
Š Bids fair tg «— 
. 


. 
ely to be fhe most thorouffh production of its Specres ” 
. So finely giintel amd enn that it might filly ‘be 


GUARDIAN — The form in which M? Green’s book 1s Pa to be presgnted wellei well worthy of it. 


be a remarkable success ” A 
2 "MACMILLANeANE CO „LONDON | * Cg E ` 
e. e. e s e . ° * 
* . . *. e 
. . s s 
e. * . 
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D) 
In Two Vols , Royal 8vo, wit numerous Illustrations 


ISE ON HYGIENE AND RUBLIC HEALTH: 


Edited by THOMAS STEVENSON, MD, FRCP, 
Lecturer on Chemistry and on Medical Jurisprudence at Guy* Hospital, Official Analyst to tte Hpme Office , and e 


SHIRLEY F MURPHY, e 
Medical Officer of Health othe County of London late Lecturer on Public Héalth at St Mary's Hospital” 


Vol I ,@o be published on JULY 1, Price 28s , contains — 


AIR ByJ Lane Notrer MA,M D, Professor of Miltary Hygiene 
at the Army Medical Schoo? Netley 

WARMING AND VENTILATION By W N Suaw. FRS, Lec 
turer on yr a d D in the University of Cambridge 

METEOROLOGY G J Symons, F RS, Secretary of the Royal 
OUR Ted 

INFLUENCE OF CLIMATE ON HEALTH By C THEODORE 
Tu ME MA, »>FRCP 

WAT By amas LU db MD, FRCP, Tecturer on Che- 
pes and on Medical Jurisprudence at Gue’s Hospital 

JHE INFLUENCE OF SOIL ON HEALIH By S Moncxron 
Correman, MA, MD, DPH, Medical Inspector of the Local 
Government Board 

FOOD By Stoney Martin MD, FRCP, Assistant Physician to 
University College Hospital 

THE INSPECTION OF MEAT By E W Horr, MD, DSc, 
Assistant Medical Officer of Health, Laverpool, Lecturer on Public 
Health, University College, Liverpool 


CLOTHING By Gro Vivian Poong, M D,eFR CP, Physician to 
University College Hospital 

PHYSICAL EDUCATION By Frepericx Treves, FRCS, * Surgeon 
to, and Lecturer on Anatomy at, the Tondon Hospital 

s Eo W Hate Wurm, MD, FRCP, Physician to Guy's 


THE WELLING By P Gorpon SsutyH,F RIBA Architect to the 
Local Government Board and Kerru D Younc, FRIBA 
DA ceni HYGIENE By H G Howse, M ’s, Surgeon to Guy’s 
THE DISPOSAL OF REFUSE By W gH Correo MA,MD, 
e „Professor of Hygiene nd Public Health, University College, London, 
Pand Lovis C Parkes, MD, DPH, Lecturer on Public Health at 
St George's Hospital 
OPPENSIVE AND NOXIOUS BUSINESSES By T WnurrEsIDE 
Hiw5, M D , late Medical Officer of Health, Bradford 
SLAUGHTERHOUSES AND THEIR ADMINISTRATION. By 
EW Hore, MD, D Sc, Assistant Medical Officer of Health, Liver 
poal, Lecturer on Public Health, University College, Liverpool 


The Writers in Vol II , which will appear shortly, are — 


Dr E Kuer, F R S —The Pathology and Etiology of Infectious Diseases 
Mr T W Tuowrson —The Natural History and Prevention of Infectious 


Dr J L Norrer —Miltary Hygiene 
Sir T Spencer WELLS, Bart —Disposal of the Dead e 


Diseases Dr ArTRUR RANSOME.— Vital Statistics 
Dr McVaArr, —Vacceination . Dr ALFRED AsubBv —Duties of the Medical Officer of Health 
Dr H E Armstrong —lhe Hygiene of Vessels Mr € N Darron —Sanitary Law 
London J & A CHURCHILL, 11 New Burlington Street *" u 





Now Ready, with 1000 Illustrations, 1100 pages, 8vo, Cloth, 26s , Half-calf, 30s 


CARPENTER ON THE MICROSCOPE AND ITS REVELATIONS. 


SEVENTH EDITION. 


In which the first Seven Chapters have been enti: re® Rewritten, and the Text throughout Reconstructed, Enlarged, and Revised 


By the Rev. W. H. DALLINGER, LL.D, F.R. S. 


London J & A CHURCHILL, 11 New urbipten Street ° e. 


THE QUARTERLY JOURNAL OF MICROSCOPICAL SCIENCE. 


Edited by E RAY LANKESTER, M*A, LLD, FRS ; with the co-operation of £f. KLEIN, MD, FRS»? 





ADAM SEDGWICK, MA,FR S , and A MILNES MARSHALL,M A,D Sc, 





M.D, FRS 


Contents of No CXXXII, with Ten Plates (June), Price tos — 


"Pene E Wr of the Vertebrate Brain By Bartram H WATERS 


E M Fellow in Biology E 


The Oscula and Anatomy of Leucosolenia clathrus OS By E A 
MiNCHIN, BA, Assistant to the Linacre Profe-sor of Human and 
Comparative Anatomy, Oxford è 

Researches into the Fgnbryology of the Oligocheta No I —On Certain 
Points in the Development of Acanthedrilus multeporus By FRANK 
E Brpparp, M A, Prosector of the Zoological Society of London 


*e London 


On the Innervation of the Cerata of some Nudibranchiata By W A. 
Herpman, DSc, FLS, Professor of Natural History and J A 
CLunn, Assistant in us Zoological Laboratory, Univergty College, 
Liverpool 

Notes on Elasmobranch Development By Anam Sroewick, MA, 
F RS, Fellow and Lecturer ofeTrinity College, Cambridge 


On the Pared Nephridia of Prosobranchs, the Homologtes of the only 
remaining Nephudium of most Prosobranchs and the Relations of thy 
Nephridia to thefGonad and Genital Duct By Dr R vox EnrANGERe 


T & A CHURCHILL, ti New Buuington Street 





Kow Ready, Second English Edition, with 596 Illustrations, Royal 8vo, 325: æ 


EA MANUAL OF CHEMICAL, TECHNOLOGY. 


By RUDOLF VON WAGNER 


Translated and Eded'by WILLIAM CROOKES, FR S, Past Pres CS., Pres Inst E E, 
. From the Thirteenth Enlarged German Edition as Remodelled by D» FERDINAND FISC HER 


.?* + AB ospectus of ** Contents” will be sent on“apeliation 


* ^ 


London J & A CHURCHILL, 11 Nêw Burlington’ Street 
* No@ Ready, << Edison, Revised and greatly Enlarged, Two Vols Royal 8¥0, 


wit 371 Illustrations, 1800 Pages, 


e Ene 42; © * 


: Cooley’ $ Cyclopedia of Practical Receipts 


And Collatéral Information in tht Arts, Manufacg8res, Professgons, and Trades, including Medicine, Pharmacy, 
Hygiene, and Domestic Economy, 


Defned as a aContprehensedt Suppl8nent to the Pharmacopaid, and General Book of Reference for the 


AManuaturez, Tradesman, Amalur, aM Hends of Families 


F C.S. 





* 
uen Victoria Street, in fhe City of London, and Published by 
ourth, Avenue, New York —‘erurspay, June 30e 1892, 
ee 
. e 
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“To MB sohd ground 
Of Nature trusts the mind which builds for aye ”— WORDSWORTH 
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. 
THE NEW PATENT WATKIN ANEROID BAROMETER 


PRICES FROM 1 Amongst many unsolicited Testimonials the 
£B.to £ following has been received by the maker — 
ALSO MADE 
WATCH SIZE 









EDINBURGH, May 31, 1889 


had an opportunity of test- 
ing the admirable qualities 
of your new ‘“ Watkin’’ 
Aneroid € The result has 
been most satisfactory, the 
extreme error noted being 
4 only about yġy of an inch 

During my stay at the Ob 

servatory the Áneroid was 
frequently tested by taking 
iiit down 2000 feet and then 
compaging it with the stan- 
dard on my return ‘Lhe 
results obtained speak vol- 
ames for the high class 
workmanshipand great ac- 
curacy you have attained 
1n the manufacture of this 
instrument 


(Signed) R C Mossman, 
FRM S ,Observer, 
Scott Met Soc 


To be obtained of all Opheins and Wholesale Houses 
J J HICKS, 8, 9, & 10 HATTON GARDEN, LONDON 





AUTOMATIG EXPOSURE TABLE 


(DIBDIN'S). 


This 18 the most rapid and convenient Table published for 
finding the Time required to expose a Dry Plate in the 
Camera 

‘A very neat and conveniently arranged automatic card ex- 
posure table, which shows at a glance the exposures to be given 
under different conditions of hght and stops It 1s both handy 
and convenient "— British Sour nal of Photog aphy 

** Of decidedly novel construction, and upon trial we found it 
a satisfactory guide to this most difficult problem Fits easily 
into one's pocket "— Amateur Photog: apher 

“ One of the neatest things in exposure tables we have seen 
for a long time "— Photog aphy 


Price ls, or m Case, 1s. 3d. 
SOLE AGENT— 


JOHN BROWNING, 


63 STRAND, LONDON, W.C. 


ILLUSTRATED CATÁLOGUE OF PHOTOGRAPHIC APPARATUS 
POST FREE é 





———————————s Deg 
‘The ‘STAR ’ MICROSCOPE ıs a modern marvel at its low price 
The lenses alone are worth tho money "—Arztisg Medical Journal 


ECKS : 


B £2 2s. to £5 5s. 

















through- 
out in brass, 
neatly ja- 
anned, and is 
not only first-rate 
in optical qualities, 
but is now a handsome, 


welbfinshed Instrument 
**99999999999999999 399 












R. & J. BECK, 68 Cornhill, LoóndqnjE.C.' 


NEGRETTI AND ZAMBRA, 


SOLE MAKERS dp . 






e © Latest and Md Perfect 
form 


Price * 


£5 15s. 6d. 


With a supply of (Sharts 


NEGRE€TI 


AND @ 


ZAMBRA, 


Scip TIFIC @ 
INSTRUMENT MAKgRS 
T THE QVEEN, 


88 HOLBQRN VIADUCT 


. 
Bypnches —45 Cornhill 
id Regent St, Lomlon" 


e Uustrated De@ription 


y Pi Post Free 

e e QUA e. wee 
e 

eNEGRE« TÉ & ZAMBRA'S f llustrated Catflogug,”’ $oo Paggs, 
@ 1200 Engiavings gPrice sss6d a. 2 
Telephone No 6583 €clegraphic Address “‘ Negretti, London ” 

. es 

. *. . 

ə .* * * 
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Sale bp Auction. 


* FRIDAY, JULY x5 ° 
«IMPORTANT SALE Of MICROSQOPES AND APPARATUS 


MR, §. C. STEVENS will ipclude in his 


Sale by Auction at his Great Rooms, 38 King Street, Covent Garden, on 
FRIDAY, JULY 15, Binocular and Monocular Microscopes by R and 
J Buck, a large assgrtment of Oil Immersion and other Object Glasses, 
Polgizing Apparatus, Mounting Materials, Objects, and Expensive 
Cabinets, and everything connected with the Microscope 


On View the Day prior. 2 till 5 and Morning of Sale, and 
Catalogues had 


GLASS-TOPPED BOXES. 


, Neat Rectangular Boxes. 
12 inches by rh incBtes, depth 1 inch, wr dozen rs 4d 
22 » »I 1o» rs 6d 
3$ n 252 1 n» In n as od 
Circular Boxes, Card Trays, Glass Tubes, &¢ 
HUGH FULTON, 


89 FuLtHAM Roan, LONDON 


RECENT SHELLS. 


Marie, Land, and Freshwater Shells from all Parts 
of the World. 
SELECTIONS SENT ON APPROVAL 
SPECIMENS EXCHANGED COLLECTIONS PURCHASED 
e ?* FOREIGN CORRESPONDENCE INVITED 


HUGH FULTON, Dealer in Recent Shells, 
8g FutuaM Roan, LowpoN, S W 


LIVING SPECIMENS FOR THE 
MICROSCOPE. 


Volvox globator, BracWignus rubens, Melicerta ringens, Paludicella 
* Ehrenbergi, Lophogus crystalhnus, and others — Pond.Life Amerba, 
Vorticella, Hydra, &c, for theStudent Specimen Tube, with Draw- 


ang and Description, 15 Post-free 
sT. E: BOLTON, 


FARLEY ROAD, MALVERN LINK. 
F. kl. BUTLER, MA xon, Assoc R S Mines, 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON 


Dealer in Rocks, Minerals, Fossils, and other Objects 
id of Scientific Interest. 


Collections or single spectmens provided for students of Mineralogy 
Geology, Petrography, Metallurgy, ghySogriphy, and Agricultural Che- 
mistry, to illustrate special works or for individual requirements A great 
variety of British, European, and American Ores alwaysin stock, also a large 
selection of Micro-Slides of Typical and Remarkable Rocks Micro glass of 
all sizes, Blowpipe and Dissecting Apparatus, and Cbinets for evefy class of 
Natural History objects An interesting series of specimens exemphfying 
the Kaolinization of Gramte has just been obtained from Cornwall 


] MINERALOGY. 
SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 


ESTABLISHED 1840 Late 277 STRAND 
Choice Mineral Specimens, Gem Stones, Carved Opal, Polished Agates 
Rock Crystal Balls, Fossils, Rocliis, and Rock Sectroms e 
LATEST ARRW/AIS' * 
Ruby and other Varieties of Cassiterite on Quartz, Austrfia Beautiful 


LE » » 


e? 








Blue and White Calamine, Adamite, Laypum, Grystallized Brucite, Mglano- 
phlogite, Roscochte with Goji, Apophyllite, Mexico very Beautiful Doubly 
Terminated Vanadinite, Arizona, Phenacite on Quartz, @olpradg Large 
Crystal of Pyroxene Pink Grossular, "Ruby on Matris, Burma, Diatom- 
aceous Earth, Hakodati Japan e s 


Just Published € 


NEW MATHEMATICAL CATALOGUE, * 


containing about 1400 Titles of Books and Pamphlets 
. DULAU & CO, 37 Soho Square M London, W 








Just Issued 


BOTANICAL CATALOGUE, No IX 
€RYPTOGAMIA. 7 


Containing over 1700 Titles 
DULAU & CO, 37 Sohe Square, London 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c , and to 
illustrate the leading Lext-books, in Boxes, with Trays 


50 Specimens,10S 6d , 100 do , 21s., 200 do , 428 


New Price List of Minerals, Rocks, aud Straingraphical Series of Fossils 
Post free 


ROCK SECTIONS for the MICROSCOPE from zs 6d each, Post Free 
CATALOGUES GRATIS 


CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c 
always in Stock 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 


JAMES R. GREGORY, 


MINERALOGIST AND GEOLOGIST, 


*9999999909999999999999 


SPECIAL AND TYPICAL COLLECTIONS 


For STUDENTS, LECTURERS, MUSEUMS, &c , 
As supplied to the Science and Art Department, South Kensington 


EVERY REQUISITE FOR PRACTICAL WORK, 


Also, Museum Fittings, Cases, and all Materials for Display, &c. 
of Specimens 


COLLECTIONS OF MINERALS, FOSSILS, & ROCKS, 
To Illustrate all Elementary Works 
SPECIAL COLLECTIONS FOR EACH WORK 


APIS IIIS IPIS INPS 
NEW LISTS NOW READY, 
And may be had*Post free on application at the Repository and Museum, 
88 CHARLOTTE STREET, FITZROY SQUARE, 
LONDON 














. 
hi tical Instrument Manutacturer to H M Government, Council of 
SEIEN India Science and Art Department, Admiralty, &c 
Mathematical, Drawing, and Surveying Instruments 
of every description, 
Of the Highes! Quality and Finish, at the most Mbderate Prices, 
Hlustrated Price Lis Post Free 


. 
W F S obtamed the only Medal in tH® Great Exhibition of 1862 for e 
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THE ALTERNATE CURRENT TRANS- 
FORMER IN THEORY AND PRACTICE. 


. ByJ A FLEMING, M A, DGc, FRS, 
Professor of Electrical Engineering in University College, London 


Chapter I —The Historical Development of the Induction Coil and 


Transformer 
Chapter II —Duistribution of Electrical Energy by Transformers 
Chapter III —Alternate-current Electric Stations 
Chapter IV —8 he Construction and Action of Transformers 
Chapter V —Further Practical Application of Transformers 
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SCIENCE (1) The Microscopical Journal, edited by D Cooper and 
G Bush, 1841-42, 2 Vols , (2) Transactions of the Microscopical Society 
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WOOD, W —Index Testaceologicus 
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Sylvanus Hanley, 1856, and the Appendix 
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Plates 2 Vols , Limp Green Calf, Gilt Leaves Fine Copies £2125 6d | 

FERUSSAC ET DESHAYES —Historre Naturelle des ! 
Mollusques Text, 2 Vols Plates, 2 Vols 4 Vols, Folo, Half- 
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An Ori inal Copy 45 10s 1 
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INTRODUCTION By the Editor 
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THE STUDY OF THE BRAIN AND ITS MENTAL ACTION By 
Francis WARNER, MD, C P , Physician to the London Hospital 
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RESPI, Wimborn 
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ELEMENTARY APPLIED MECHANICS By 
T ALEXANDER, Professor of Civil Engineer, Trimty College, 
Dubhn, and A W THOMSON, Professor at College of Science, Poona 
Part II , TRANSVERSE STRESS Crown 8vo ros 


GRAPHICAL DETERMINATION OF FORCES 
IN ENGINER&RING STRUCTURES By J B CHALMERS, 
CE Ilustrated 8yo 24s 

APPLIED MECHANICS an Elementary General 
Introduction to the Theory of Structures and Machmes By J H 
COTTERILI, F RS, Professor of Apple® Mechanics in the Royal 
Naval College, Greenwich Second Edition 8vo 185 

LESSONS IN APPLIED MECHANICS By Prof 
J H COTTERILLandJ H SLADE Fcap 8vo 5s 67 
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THE MECHANICS OF MACHINERY  Bf*A, 
B W KENNEDY, ERS Iilustrated Crown 8vọ res 6d 
THE KINEMATICS OF MACHINERY Out- 
lines of a Theory of Machines By Prof F REULEAUX * Trans- 
lated and Edited by Prof A B W KzNwEDv, FRS Illustrated 


8vo 215 

STEAM-ENGINE DESIGN. For the Use of Me- 
chanical Engineers, Students, and Draughtsmen By J M WHIT- 
HAM, Professor of Engineering, Arkansas Industrial University 
Illustrated 8vo 255 

SIMPLE PRACTICAL METHODS OF CALCU- 
LATING STRAINS@N GIRDERS, CHES, AND TRUSSES 
®With a Supplementary Essay on Economy m Suspension Bridges By 
E W YOUNG,CE With Diagrams 8vo 7s 6d 


MILITARY AND NAVAL SCIENCE. 


THE GROWTH OF THE RECRUIT AND 
YOUNG SOLDIER With a view tothe selection of ff Growing 
Lads” for the Army, and a Regulated System of Training for Recruits 
By Sir W AITKEN, FR S, Professor of Pathology in the Army 
Medical School Crown 8vo 85 6¢ e 

ARMY PRELIMINARY EXAMINATION, 1882- 
1891, Specimens of Papers set at the With Answers to the Mathematical 
Questions Crown 8vo 35 642 

MANUAL OF LOGARITHMS. By G F 
MATTHEWS, BA. 8vo ss net 

ELEMENTS OF THE ART OF WAR Prepared 
for the use of Cadets of the United States Miltary Academy By 
JAMES MERCUR, Professor of Civil Engineering at tne United 


States Academy, West Point, New York Second Edition, Revised and 
corrected 8vo 175 . 
55. 


WAR By Colonel MAURICE, C.B., R.A — vo 
net 

TREATISE ON MARINE SURYEYING  Pre- 
pared for the use of younger Naval Officers By Rev JOHN L 


ROBINSON, Chaplain and Instructor in the Royal Naval College, 
Greenwich Illustrated Crown 8vo 7s 6d * 
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AGRICULTURAL CHEMICAL ANALYSIS, a 
Hand-oook of By PERCY F FRANKLAND, F R S, Professor 8f 
Chemistry, University College, Dundee * Founded upon '*Leitfaden 
Mr die Agnieniture Chemiche Analyse," von Dr F Krocker Crown 

vo 7s 6 

TEXT-BOOK OF THE DISEASES OF TREES 
By Dr ROBERT HARTIG Translated by WM SOMERVILLE 
BSc, D CE, Lecffrer on Forestry in the Umversity of Edinburgh 
Edited, with Introduction, by Prof H MarsuaLL WARD  8vo 

In preparation 
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FOREIGN By TH MÊS LASLETT Crown 8vo 8s 6d 

TIMBER AND SOME OF ITS DISEASES, By 
H MARSHALL WARD, MA., FLS FR$, Fellow of Christ’ 
Colltyey@ambudge, Professor of Botany at the Roygl Indian Engineer- 
ing Colf&ge, Cooper’s Hilly With Illustrations Crown 8vo 6s 


DOMESTIC ECONOMY. 


TEXT-BOOK OF PRACTICAL LOGARITHMS 
AND TRIGONOMETRY By J H PALMER, Head School- 
master RN, H MS Cambridge, Devonport Globe 8vo 4s 6a 

SANDHURST MATHEMATICAL PAPERS for 
Admission 1n*o the Royal Military College, 1882-89 Edited by E. J 
BROOKSMITH BA, LLM, Instructor m Mathematics at the 
Royal Military Academy, Woolwich Crown 8vo 3: 6¢ e 

NAUTICAL SURVEYING By the late Vite- 
Admiral SHORTLAND, LLD 8vo ars 

THE BRAIN OF AN ARMY A Popular Ac- 
count of the German General Staff By SPENSER WILKINSON. 
Crown 8vo 2s ôd 

THE SOLDIER’S POCKET-BOOK FOR FIELD 
SERVICE eBy General Viscount WOLSELEY, GCMG Fifth 
Edition, Revised and Enlarged 16mo oan 5$ 

FIELD POCKET-BOOK FOR THEAUXILIARY + 
FORCES  Bythesame Author :6mo is 64 " 

WOOLWICH MATHEMATICAL, PAPERS, for 
Admissign into the. Roya] Military. Academy, wÉotwich, 1880-1888 ın- 
clusive Edited byE J BROOKSMITH, B A, Instructor in Mathe 
matics at the Royal Mihtary Academy, Woolwich Crown 8vo 6s. 


DISEASES OF FIELD AND GARDEN CROPS, 
CHIEFLY SUCH AS ARE CAUSED BY FUNGI By WORTH- 
INGTON G SMITH FLS Ilustrated Feap 8vo 4s 62 

ELEMENTARY LESSONS IN THE SCTENCE 
OF AGRICULTURAL PRACTICE By HENRY TANNER, 
FCS,MRAC, Lxaminer in the Principles of Agriculture under the 
Government Department of Science Feap 8vo 3s 6d 

FIRST PRINCIPLES OF AGRICULTURE By 
the Same | :18mo *:5 

THE PRINCIPLES OF AGRICULTURE. By 
the Same A Senes of Reading books for use in Elementary Schools 
Extra Feap 8vo e 

I The Alphabet of the Principles ofgAgriculture 6g 
Il Futher Steps in the Pifhciples of Agriculture xs 
III Flementary School Readings on the Principles of Agriculture for 
@ the Third Stage rs 


FIRS@ LESSONS IN THE PRINCIPLES OF DRESSMAKING A Techngal Manual for Teachers. 


COO6K*NG By LADY BARKER 8mo i$ 
rms LESSONS ON HEALTH, By J. BERNERS 
* iBmÜ is . . 
A FIANUAL.OFÉ PUBLIC HEALTH. By A 


WYNTERSBLVTH, MRCS,LSA FÅ Ghem Soc, Fell Insf 
Chem , Medical Offxerff Health and Public Analyst fa St Marylebone, 
8vo 17s net e e. 
THE  MIDDLE-CLÀSS GOOKERY-BOpK 
e Edited by the Manghestr School of D&mestic Cookery — Fcsp 8vo 
rs 6a e. è 
HINTS TO HOUSEWIVES °ON®° SEVERAL 
POINTS, PARTICULARLY ON TEE PREPARATION OF 
© ECONOMICAL AND TASTEFUL SAE > By Mrs FRE- 
DERICK Crown gyo us 
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By Mrs HENRY GRENRELL With Preface by Miss F L CALDER 


rmo, fs 
CUTTING-OUT AND, DRESSMAKING From 
me French of Mdle E G@RAND'HOMME With Diagrams 
18Mo ts x 
THE CARE OF INFANTS A Manual for Mothers. 
and Nurses By SOPHIA gEX-BLAKE, M D , Lecturer on Hygiene 
at the London School of Medicine for Wibmen mo rs 
HOUSEHOLD MANAGEMENT AND COOK. 
ERY  WithanmeAppendix of Recipes used by the Teachers of the 
National School of Cookery By W B. LEGETMEIER Compiled 
at tHe reqeest of the School Botrd for London 1mo, zs 
THE SCHOOL COOKERY-BOO Compiled 
and Edid by È E GUTHRIE WRIGHT, Hon Sec to the Edim- 
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MESSRS. MACMILLAN & C0.’S NEW BOOKS. 


NEW WORK BY PROFESSOR GREENHILL. 
Now Ready, 8vo, 125. 


e 
THE APPLICATIONS OF ELLIPTIC FUNCTIONS. By ALFRED GEORGE 
GREENHILL, M A, F R S, Professor of Mathematics ın the Artillery College, Woolwich 
“ According to the new regulations for the Mathematical Tripos at Cambiidge, to come anto force zn the examination in May, 
1893, the Schedule II of Part J includes ‘ Elementary Elliptic Functions, excluding the Theta Functions and the Theory of Trans- 
formation ,’ so rf as to be hoped that this re-introduction of Elhiptic Functions into the ordinary mathematical curriculum weil cause 
the subject to secesve more general attention and study, and these applications have been put together wrth the idea of covering thes 
ground by exhibiting their practrcal importance in Applied Mathematics, and of securing the interest of the student, so that he may uf 
he wishes follow with egelerest the analytecal treatises already mentioned " 
. » Mag PROFESSOR C. F BASTABLE 
Now Ready, 8vo, Cloth, r2s 6 net 


PUBLIC RINANCE By C. F. Bastasiz, LL.D., Professor of Political Economy 


at Trinity College, Dublin, Examiner in the Wniversity of London 


SCOTSMAN —* It 1s likely to be a standard work It will be welcomed by students of political science everywhere, 
and nat a few men more or less preminent in political or munictpal hfe will find instruction and warning in its pages.” 


NEW AND REVISED EDITION. 
Now Ready, Crown 8vo, Cloth, 3: 64 


OUTLINES OF THE HISTORY OF ETHICS. By Henry Smewicx; 


LLD , D C L., Knightsbridge Professor of Moral Philosophy in the University of Cambridge. Third Edition 
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' NEW BOOK BY E. KLEIN, M.D. 








e 
* Now Ready, 8vo, 75. net \ 
*. *. 
THE ETIOLOGY AND PATHOLOCY OF GROUSE DISEASE, : 
. p 
: Fowl Enteritis, and some other Disegses affecting Birds: "P LU 
- LÀ 
; By E. KLEIN, M.D.,, F.R.S,., z ne 
Lectu@r on General Anatomy and Physiology ın fhe Medical School of St Bartholomew's Hospital, London s 
e K r With Sixty Illustrations e 
SCOTSMAN —''By far the mpst infbdrtant contribution towards the history of that mysterious disorder that hag y@te been x 
made Dr Klem’s investigation ts a piece of scientific work of the utmost possible value, for which everyone interested gfgrouse 
ought to be thankful ” . e . . . 
. e. e M . è 2 a e á 
THE FIRST VOLUME QF “NATURE'S STORY, BOOKS " e ? ii 
e. Noy Ready, Crown 8vo, Cloth, Qj. ° e . ? "e 
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SUNSHINE. By Amy Jotmsow, LL.A,e formerly Head Mistresg of the Royal 
Academy, Inverness With many Illestrations * e *e A . ° 

* * The fos of a series of books intending to present some leating screntrfice prancepfes qt such ae fgym as lo arouse the retertst 


of childien As far as possible Miss Johnson has digun hergllustrations from coman things, and has deugsed her experBuents to 
suet the simplest apparatus ? e 
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Section through Eye of Dytiscus Bectle, very fine 2 o ' The Van Heurck Microscope for Photography, &c , on Tripod if ioo 
Brucine Crystals for Polariscope 1 6 oor " f o 10. 0 
Curious Insects from Trinidad as follows — The Edinburgh Student's Microscope ^s 3 
iw Spider, Gasterocantha cancriformas 200 aS a, Condenser; i19 NA, for Photo micrography, 23 o 
c , with Ins Diaphragm 
Winged Ax VPE x as 4 S : New Double Nose-piece in Aluminium, very Light and Compact — x á o 
Grasshoper 20 £ hic A tus 
Larva of Butterfly : ` ied ! New Photo-micrographic Appara! 
Classified List ANE as tach of 40,000 Highest ctass Microscopic | Full Illustrated Catalogue of ie. and Apparatus sent Post free 
byects sent Post free on application on application 
W WATSON & SONS OPTICIANS TO HER MAJESTY'S GOVERNMENT, 
li » 
313 HIGH HOLBORN, LONDON, W.C. 
ESTABI ISHED 1837 * e AND 251 SWANSTON STREET, MELBOURNE, AUSTRALIA * 
AWARDED—2 GOLD MEDALS, Pars Universal Exhibition, 1889, 2 DIPLOMAS OF HONOUR for MICROSCOPES affi MICROSCOPIC 
OBJECIS, Antwerp International Microscopical Exhibition, 1891, and 24 GOLD AND OTHER MEDALS at the Principal International Exhibitions 
of the World * 
—e 
^ 7 j^. Should never wear 
N S anything next to the 
Jy EM WF skin buf 
$ Hd wh 
N ERWEAR PSEREN Opa 
AND SHIRTS. * : E 
CELLULAR AERTEX CLOTH is composed of small cells, ın which , . 
the air is enclosed and warmed by the heat of theebody ~ A perfect non- 
3 conducting layer 1s thus formed next the skin Owing to the CELLULAR | 
construction, this cloths much lighter and better ventilated than ordinary 
fabrics, and 1s easier to wash CELLULAR AERTEX CLOTH 1s made in 
Gorton; Silk, Suk and Corton, Silk and och ane Morino 1 : > 
ustrated PriteeList of full range of Cellular Goods, with names of 160 
* Country Agents, sent Post fregon applicatio Unrivalled. for Shirts; E yjamas 
- OLIVER BROS , 917 Oxford Street, London, W. M nens eNiladrecscs, mad" ali , 
ROBERT SCOTT, 14 & 15 Poultry, Cheapside, E C9 Chr Cabuenis T * 
- Mrs NOLAN (Ladies Goods onty) 39 Dawson Street, Dublin. dren's Gag e 
~ 1 Grafton eet ublın ds Of 
. se BROTHE s, 9 South Bridges Edinburgh pene ee iha Pr M SP BARKER & MOODY, 
9; I Bun ana Goed any), 48 rinces Street, Perseverance Mifis, Leeds, for name of nearest Agent 
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Singfe, Double, and Triple, as made for the Royal Institution of Great Britain 
the Royal Dublin Society, Oxford and Cambridge Universities, &c 


NEWTON'S NEW PATENT TRIPLE ROTATING 
ELECTRIC LANTERN. 
The Author of '* Optical Projection'' says of thts Lantern. —'* The most 
Complete, convenient, and powerful 1nstrument for scientific demonstration 


with which Iam acquainted ” 
The Author of “The Bob ofthe Lantern"' says —The most complete 


and perfect projection, apparatus eyer devised '* 


ELECTRIC MICROSCOPES FOR PROJECTION. 


E EE E 
OPTICAL LANTÉRNS AND SLIDES 
Of the Highest Quality for Oil and Limehght 
Twelve New Sets of Agricultural Shdes for Technical ¥aucation—Inyunious 
&nsects, Botany, Roots, Grasses, Sfanures, Live Stock, &c 


Hlustrated Catalogue of Lanterns and Special Apparatus for Scventifi 
Projection, with Detailed List of Slides, 4d 


SCIENTIFIC AND PHYSICAL APPARATUS OF EVERY DESCRIPTION 


Catalogue, 144 pages, 6d 


NEWTON & CO., 
Manufacturing Opticians to th$ Queen and the Government, 
v SPECIAL APPOINTMENT 
Tothe Royal Institution of Great Britain and the Sctence and Art 
Department, . 


3 FLEET STREET, LONDON 





NEWTON'S ELECTRIC. LANTERNS, |NALDER BROS. & CO. 


16 RED LION STREET, 
CLERKENWELL. LONDON, E.C 





Our’ NEw CATALOGUE 
ELECTRICAL TESTING 


AND 


SCIENTIFIC INSTRUMENTS. 
* IS N QW READY. 


Forwarded on Appheation 





PAPI P DALARAN, 


WALDER BROS. & Co. 













Wimhurst “Influence Machines| SECRETTI AND-ZamBRa, - 
In urs b - e SOLE MAKERS OF . -^ 
Of Superior Construction and Workmanship. JORDAN'S PATENT) SUNSHINE RECORDER. ^ 

: SCHOOL FORM, as shown in figure, * 40» D Latest and MostgPerfect 
with Koutant Pon " z il SEN > ss 5 j Puce ` 

a ato" ° sing U^ finr mS Ed 3. acr x y 
BEST FORM, for Colleges, & — mh A Supply of @nar 
. 8 inch Plates & 2 Leyden Jars, £29 N EGRETTI e 

* 12 inch ditto, ditto,” e &8/10/- s AND © e * 
16 moh "áto, ditto, e 84/10- 241 ZAMBRA, °° 

SZAN * SCIENTIFIC 2s 


“LECTURE TABLE MACHINES 
with MULTIPLÉ PLATES, from 
£6 10s to £50 è e. 





Mercredi 


In the Press for Earl Publication 6 RTFFIN'S New CATALOGUE of 
ELECTRICAL, MAGNETIC, and GALVANIC ABPARA¥US, mith 


Enlarged and fully Illustrated Send Name and Address for Copy 


JOHN J. GRIFFIN & SONS; 
22 GARRICK STREET, LONDON,* W.C. 


9 


4 INSTRUMENT MAKERS 
© TO THE QUEEN, 





Branches —45 Cortul! 


e? Regent St , London 


. Post Free, 


Telegraphic Addre&S — '* Negretty Londone 
e 
* 


o Uustrated Descreption . 





" ) : . e : i Re . ' , s T: ". c s 
* . . . : e Ld e e j 
.* s s Oe / e . * , 
xxxi e ie «NA TURE . [Jey 14e1892 *' 
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BRITISH ASSOCIATION e CITY AMD GUILDS OF LONDON 
** FOR THE eINSTITUTE? : 


ADVANCEMENT OF SCIENCE, 


BURLINGTON HOUSE, LONDON, W. 


‘She NEXT ANNUAL GENERAL MEETING will be held at 
EDINBURGH, commencing on WEDNESDAY, AUGUST 3 
e 


PRESIDENT-ELECT 
SIR ARCHIBALD GEIKIM, LLD, DSc, For Sec RS,FRSE, 
FGS, Director-General of the Geological Survey of the United 
Kingdom Corresponding Member of the Institute of France 
NOTICE TOSSONTRIBUTORS OF MEMOIRS —Authors are re- 
minded that the acceptance of Memoirs, and the days on which they are to 
be read, are as far as possible determined by Organizing Committees for the 
several Sections before the beginning of the Meeting Memoirs should be 
sent to the Office of the Association 
Information about Local Arrangements maygbe obtained from the Local 


Secretanes, Edinburgh 
G GRIFFITH, Assistant General Secretary 


UNIVERSITY COLLEGE OF NORTH 
WALES (BANGOR). 


SESSION 1892-93 will open on TUESDAY, OCTOBER 4 


DEPARTMENTS of PHYSICS, CHEMISTRY, and BIOLOGY 
{ Professor, A Gray, M A 





Assistant Lecturer and Demonstrator, R W 
Stewart, B Sc 
Professor, J J DognziE, M A , D Sc 
Assistant Lecturer and Demonstrator, G Mac- 
Gowan, Ph D (Leipzig) 
{ Botany—Professor, R W PuiLLIPS, M A,B Sc 
BIOLOGY Zoology and Physiology—Lecturer, Pune J 
\ Wuirg, M B 
The Classes and Laboratory Courses of this College are arranged to suit 
the requirements of Students of Practical Science, as well as of Students pre- 
sparing for University ard other Examinations Two Years of the Three 
Years’ Course required for Graduation in Science at the University of Edin- 
burgh may be taken at this College, and the Lectures in Chemistry and 
Botany are recognized by the Umversities of Edinbuwgh and Glasgow 
as qualifying for the Medical Degrees of those Universitie® One Annus 
Medtcus may be taken at this College 
Theeatensive Laboratories (Physical Chemical, 1nd biological) are fully 
equipped for Study and Research and in the Physical Department special 
provision has been made for the Teaching of Elect-ical Engineering A 
Special Course has been arranged in this subject 
Inclusive Tuition Fee, £10, Registration Fee, £x 1s 
Laboratory Fees (per Term) bd 
on the scale of £x xs for six hours a week, in each Department 
A considerable number of Scholarships and ExbiSitions are open for 
‘Competition at the beginning of each Session, and several are awarded at 
the close of each Session on the result of the Year’s work 
€ For fullinformation as to Science and Arts Courses, apply for Prospectus 


to 
J E LLOYD, MA, Secretary and Registra? 
~o 


THE COUNTY COUNCIL OF 
WORCESTERSHIRE 


APPOINTMEN@ OF AN AGRICULTURAL LECTURER 


The Agricultural Sub-Committee of the County Council of Worcestershire 
are prepared so receive Applications for the APPOINTMENT of an 
AGRICULTURAL LECTURER, whose exclusive services will be re- 
quired between, Octobrr rg%892, and March sr, 1893, for the giving of 
“Lectures on the'principles of Science applicable to Agriculture, in such parts 
of the adminisgative County of Worcester as the Agricultural Sub Commitee 
may determine e e 

‘WhieweMnerawon offered 1s the sum of £300, wh qh 1s intended to cover 
the cost & travelling and masntgnance and all other expenses 

Each applicant is invited to submit to the undersigaed (1)a syllabus of the 
subject upon which he is. practically compeaent to lecture, t8gether with (2) 
a letter of application statin# his age, present occupation and the qualifica 
tions held by hım, PI (3) copies of not exceeding three testimonials of recent 

late " 

‘Apghicgtions must be made not later than JULY r9, 1892 


PHYSICS 


CHEMISTRY { 








Pefignal canvassing cf Members of the Council 1s prohibited 
H TS "EMO Mace unty Council 
County HalfWWorcester, i T Lud 
July 4, 18924. : e 
——$—— — 8-—- A V.— — — 
" SCIENCE SCHOLARSHIPS. 
e 


Special facilyies are ®fforded by the exteng ® Labortories of 


e, PENYWERN HOUSE*MILITARY AND ENGINEERING COLLEGE, 
e 2 PENYWERN &ÓÜAD, EARL’? CORT, S W,« 


Principal— 
eG W DE, TUNZLEMANN, B Sop ¢L8nd .Umyv.), MIE E, 


F a Telegrgns—'" Tunzejgann, Londgt” 


. 
PRESIDENT H.R.H THE PRINCE OF WALES, KG, 


Chairman or Council tus RIGHT HON THE EARP 
QF SELBORNE, F R $ e. 


SESSION 1892-936 : 

The Matriculation or Entrance Examination. for the CENTRAL IN- 
STITUTION will be held on SEPTEMBER 19-22, and for the Day 
Department of the TECHNICAL COLLEGE, FINSBURY, on SEP- 
TEMBER 27 


CENTRAL INSTITUTION. 


The Courses of Technical Instruction at the CITY AND GUILDS 
CENIRAL INSTITUTION are adapted to the requirements of persons 
who are preparing to beaqpme Civil Mechaffical, or Electrical Engineers, 
@iemical and other Manufacturers and Teachers 

MATHEMATICAL DEPARTMENT, under the direction. of Prof 
Hevric, FRS, LLD, PhD ENGINEERING DEPARTMENT, 
under Prof Unwin, FR S, MICE (Dean of the Institution) PHY- 
SICAL AND ELECTRICAL DEPARTMENT, under Prof AYRTON, 
t R s CHEMICAL DEPARTMENT, under Prof ARMSTRONG, Ph D, 

The NEW SESSION commences on SEPTEMBER 28 


Programme and full Particulars of Courses of Instruction, and of the 
Entrance Scholarships, on application at the City and Guilds Central Insti- 
tution, Exhrbition Road, S W, or at the Office of the City and Guilds 
Institute, Gresham College, E C 


Tcr ES " 
TECHNICAL COLLEGE, FINSBURY. ° 


The DAY CLASSES at the CITY AND GUILDS TECHNICAL 
COLLEGE, Finsbury, provide intermediate Technical Instruction for 
Mechanical and Electrical Engineers and Technical Chemists, and are 
under the direction of Prof S P Txuowrson, D Sc, F RS, Principal of 
the College, Prof J Perry,F R S, and Prof R MeLDoLa, F RS 

The NEXT SESSION commences on OCTOBER 4 

For further P@ticulars of Day and Eveninge Classes, Scholarships, &c , 
apply at the Technical College, Leonard Stgeet, City Road, EC, or at 
the Office of the City and Guilds Institute e . 

JOHN WATNEY, Hon Secretary, 


City and Guilds of London Institute, Ggsham College, EC 


BRADFORD TECHNICAL COLLEGE. 


WANTED,a Hfad Master of the Chemistry and Dyeing Department 
The person appomted will be reqgired to commence early in SEPTEMBER 
NEXT, if possible, and devote the whole of his time to the Duties of the 
Appointment Salary, £250 per Annum 

Applications, stating Age, Expenedce; Qualifications, or Diplomas, must 


be sent to me not later than AUGUST 5 
July 5, 1892 JOHN NUTTER, Secretary 


THE YORKSHIRE COLLEGE, LEEDS. 


JUNIOR DEMONSTRATQR ın BIOLOGY wanted in OCTOBER 
Stipend, £70 e 
Further Particulars on Application to the REGISTRAR 


HARRIS. INSTITUTE, PRESTON. 


WANTED, a Cergificated Assistant Art Master. qualified to give Instruc 
tion in Design, Modelling, and Third Grade Subjects, take charge of 
Elementary Classes, and able to undertake Second Grade Lectures Salary, 
£120 per Annum Duties to commence at the eftd of SEPTEMBER 

Apply, stagng Age, with Qualifications and Testimonials, to T R Jorrv, 














Secretary, on or before JULY 23 e 
MERCHANT VENTURERS' SCHOOL, 
BRISTO'L 
The third THEMATICAL MASTERSHI%® ıs Vacant by the 


Appogtment of Mr T A Lawrenson, B A, to the Second Master- 
ship of Pocklingtong Shol, York Safary, £120 a Year, together with a 
share of cegtain Fees and Grams 

Partroulars from H Porge, Merchants’ Hall, Brstol to whom 
Apwications must be madg not lager than JULY 22 





. 'BÓOTLE TECHNICAL SCHOOL. 


TeaclÉrs of the following Subjects are required for next Session — 
s MATHEMATICS (Stages 1 and a) 
MAGNHEISSM and ELECTRICITY 
ELEMENTARY PHYSIC» and HEAT (Advanced Stage) 
* BOTANY» 
ANIMAL PHYSIOLOG 
* HYGIENE o 
Se rete for ENGINEERS ang ARTISANS 
A Lecturer on EXPERIMENTAL GENERAL SCIENCE is also 
required . 


. 
Students are fegularly sent to the Cgllge by LeadinB Educaffonal |& For conditions of engagement and remuneration apply a£ once to 


Authorities whose Names are givag on the Prospec.uf 


e e JOHN J OGLE, Organizing Secretary 
e e. » 
. * 


* . 


JUL? 14, 1892] 








——e 


‘An ASSISTANT MASTER jg heeded in an 


Organized Science School underthe Science and Art Department. 
Salary, £1oo per annum * Applications to be sent to the HEAD MASTER, 





* Public School of Science, Cheltenha@, not later than JULY 30 Fall 
Partigulars on apphcation . 
— 9 L] +- 


LECTURESHIP IN MINING. 


. 

The Staffordshire Technical Education Committee are prepared to receive 

Applicanons fora LECTUR ESHIP in MINING 
he Salary would probably be about £250, but the Committee reserves 

the right to alter this and Applicants are requested to state what Salary 
they would accept 

Applications to be addressed to the DIRECTOR or TECHNICAL INSTRUC- 
TION, County Offices, Stafford, and should be accompamed by Copies of 
not more than Six Testimonals 


JAMES ‘R. GREGORY, ,. 


MINERALOGIST AND GEOLOGIST. 
*9999999999999999999999 


SPECIAL AND TYPICAL COLLECTIONS 


For STUDENTS, LECTURERS, Museums, &c , 
As syipplied to the Science and Art Department, South Kensington 


EVERY REQUISITE FOR PRACTICAL WORK, 


Also, Museum Fittings, Cases, and all Materials for Display, &c , 
e. of Specimens 


COLLECTIONS OF MINERALS, FOSSILS, & ROCKS, 
To Illustrate all Elementary Works 
SPECIAL COLLECTIONS FOR EACH WORK, 








NEW LISTS NOW READYs 
And may be had Posh free on'application atthe Repository and Museum, 
. 88 CHARLOTTE STREET, FITZROY SQUARE, 
LONDON 








Mathematical Instrument Manufacturer to H M Government, Council of 
India Science and Art Department, Admiralty, &c 


Mathematical, Drawing, and Surveying Instruments 
of every description, 
Ofthe Highest Quality and Finish, at the most Moderate Prices 
Illustrated Price List Post Free 


W F S obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments; and the only 
Gord Mapat in the International Inventions Exhibition 1885 for MaMe 
matical Work Silver Medal, Architects’ Exhibition, 1886 


Address GREAT TURNSTILE, HOLBORN, LONDON, WC 
. 


HOLLOWAYS PILLS. Mess 

En ^ edited itt MEDICINE 
Is unequalled 1$ the Cure of all Disorders of gthe LIVER; 
STOMACH, KIDNEYS AND BOWELS. , [f Great PORI- 
FIER of the BLOOD; a Powerful Invigoratoreof the 
System, if suffermg from WEAKNES§ AND DEBILITY, 
and és unequalled in 4omplaufts incidental to» Females. 

e 


. 
e 











@On the wt of every Month 


THE JOURNAL OF BO'ANY,, 
BRITISH AND FOREIGN ° 
Edited by James BnrrrEX) FLS, British Museufh 


e 
Conrents —Onginal Articles by leading Botanists —Exfracts, and 
Notices of Books and Memoirs —Artcles in Journals —Botanical News — 
Proceedings of Societies . 


Pnceis'a3d Subscription for One Year, paygblein advance gras 
London WEST NEWMAN, & CO, 54 Hatfn Garden, EC 
s " . è 
. 


L P 


' NATURE 


. 
e Wc 
š Ixxxili 


LIVING SPECIMENS-FOR THE 
MICROSCOPE. 


Volvox globator, Brachionus rubens, Paludicella Ehrenberg, Pluma- 
tella repens, Lophopus crystallinus, and other beautiful examples of Pogd- 
Life Protococcus, Sp@ogyra, Vaucheria, Chara, Amoeba Foramimfera, 
Vorticella, Paramoecgim, Hydra, and other types for the Student of Biology. 
Specimen Tube, rs Post-free 


T. E. BOLTON, 
FARLEY ROAD, MALVERN LINK. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c , and to 
illustrate the leading Text-books, ın Boxes, with Trays 


50 Specimens, 10s. Gd ; 100 do , 21s., 200 do , 42s. 


New Price List of Minerals, Rocks, and Stratigraphical Series of Fossils 
Posi Free 


ROCK SECTIONS for the MICROSCOPE from zs 6d each, Post Free 
CaTALOGUES GRATIS 


CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c 
always in Stock 


THOMAS °D. RUSSELL, 


78 NEWGATE STREET, LONDON, EC. 


GLASS-TOPPED BOXES. 


Neat Rectangular Boxes. 
13 inches by r4 inches, depth x inch, per dozen rs 4d 











2 y ot 2 n»n Ion ” is 6d 
3$, 2 2 3 a In , as od 
Circular Boxes, Card Trays, Glass Tubes, &c 


HUGH FULTON, 


89 FutHaM RoAD, LONDON 


RECENT SHELLS. 


Marine, Land, and Freshwater Shells from all Parts 
of the World. 


SELECTIONS SENT ON APPROVAL 
SPECIMENS EXCHANGED COLLECTIONS PURCHASED9 


FOREIGN CORRESPONDENCE INVITED 
HUGH FULTON, Dealer in Recent Shells, 


89 Funuam Roan, Lonpon, $ W 


F. H. BUTLER, M A. Oxon, Assoc R S Mines, 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON 


Dealer in Rocks, Minerals, Fossifs, and ¢ther Objects 
ef Scientific Interest. . 


Collections or sin@le specimens provided for studene of WWemralogy. 
Geology, Petrography, Metallurgy, Physiagmepby, and Agricufural Che- 
mistry, to illugirate special works or for individual requirements 4 great 
variety of British, European, Aid American Oresalwaysin stock, al@ a large 
selection of Micro-Slides of Typical and Remafkable Rocks, Micro-glass of 
all sizes, Blowpipe and Dissecting Apparatus, and Cabigets for every class of 
Natural History objec& An interesting series of specimens exemplifying. 


the Kaolinization of Granite has just been obtained from Cornwal] 


, MINERALOGY. $ 
'SAMUEL HENSON; 


97 REGENT STREET, LONDON, W. 
* Late 377 STRAND. 











. 
ESTABLISHED 1840. “e, 


* 
Choice Mineral Specimens, Gem Stones, Carved pals, Polished Agat& 
Rock Crystal Balls, @Sssils® Rofks, and Kodk Sections e 


LATEST ARRIVALS ® 

Ruby and oth Varietifs &8 Cassiterite og Quartz, Australia, Beautiful 

Blue and White Calamipe, Adamite, Laurium, Crystallized Bifhcite,Melano* 

tbhlogite, Rosgocàte wifh Gold, Apdhyllite, Mextcay very Beautiful Doubly 

"Terminated ead te, Arizowa, Phenacite on, QuartZ, Colorado," Large 

Crystal of Pyroxeney Pink Greesular, (Ruby on’ Matris, Burma, Diatom» 
aceous Earth,Hakodau, Japaft . 

e * 
. . 
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ul 
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SCIENTIFIC WORKS | EDWARD PRATURDS PUBLICATIONS, ' 

ON SALE BY MAGMILLAN AND BOWES, o Jost Published, Deut vo, Clothy Price vor 6d " 


CAMBRIDGE. 


QUARTERLY JOURNAL OF MÉCROSCOPICAL 
SCIENCE (x) The Microscopical Journal, edite by D Cooper and 
G Busk, n 42, 2 Vols , (2) Transactions of the Microscopical Society, 
15400. 3 Vols , (3) Quartdly Journal of Meo pied Sanne, edited 
by E Ray Lankester and G Busk rst Seres, 8 Vols , 185 
New Series, Vols I to X , 1861-70, 23 Vols , uniformly bound in dle 
red Morocco € 25 

WOOD, W —Index Testaceologicus revised edition by 
Sylvanus Hanley, 1856, and the Appendix Illustrated and Descrip- 
tive Catalogue of recent Bivalve Shells, by Hanley, 1842-56 Coloured 
Plates 2 Vols , Limp Green Calf, Gilt Leaves Fine Copies £2 xas 6d 

FERUSSAC ET DESHAYES —Histore Naturelle des 
Mollusques Text, 2 Vols Plates, 2 Vols 4 Vols, Folo, Half- 
Morocco, Top Edges Gilt 1820-531 £13138 

REEVE, LOVELL —Conchologia Systematica , or, Com- 
plete System of Cohchology Numerous Plates 2 Vols, Quarto, 

1841 £335 

HARVEY, W H —Phycologia Britannica , or, a History of | 
British Sea-Weeds Coloured Plates 4 Vols, Half- Russia 1846 sr 
An Ori: Copy £5 108 


GEOLOGICAL SOCIETY, QUARTERLY JOUR- — VaL : 
NAL, Vols 14 (1858) to 22 (3865), 1n Parts 36s | THE LONDON GEOGRAPHICAL SERIES 


DE LA BECHE, SIR H T—@he Geological Observer | A SCHOOL PHYSICAL AND DESCRIP 


Bvo, Cloth x85 74s TIVE GEOGRAPHY.  , 
PHILLIPS, JOHN —Geology of Oxford and the Valley of By KEITH JOHNSTON, FR GS . 

the Thames” 8vo, Cloth x87: (Pub 2xs)zes 6d Sixth Edition, Revised by A H Keans, FRGS 

Crown 8vo, Cloth, w th Maps and Illustrations, Price 6s 
Bv THE SAME AUTHOR 

A PHYSICAL, HISTORICAL, POLITICAL, AND DESCRIPTIVE 

GEOGRAPHY Fourth Edition Large Post 8vo Clot 
AN INTERMEDIATE PHYSICAL AND DESCRIPTIVE GEOGRAPHY 

Crown 8vo, Cloth. 3s 

Generally acknowledged to be the best Tet books of Geography on 

modern principles extant . 


ADANY BANAIS ALAA IIIS ISIN PS 


STANFORD'S TOURIST GUIDES. ° 
NEW EDITIONS, CORRECTED to 1892 we Maps and Plans, 
. €ioth, 2s each 
Berkshire Second Editon Edited and Revised by the Rev P H 
DircHgEIELD, M®A 
Channel Islands Third Miton Edited and Revised byeR N 
Wort, FGS 
English Lakes Seventh Ediuon By H J Jenkinson 
Norfolk Fifth Edition By Waiter RYE 
Just Published, Crown 4to, Cloth, Bevelled Boards, Price 5s net * Suffolk Second Edition By Dr J E Tavrow FLS &c 
The Wye and its Neighbourhood Second Edition Edited 
COLOR VISION. an Essay Discussing and Revised by R N Worrs, FG S . 


A MENDIP' VALLEY, 


Its Inhabitants and Surroundings 
Being an Enlarged and Illustrated Edition of 'gWirscombe Sketches " 
By THEODORE COMPTON e 


With 5o Original Illustrations by E T CourroN 
Also, a Large-Paper Edition (limited to roo Copies), Crown 4to, Price 215 net 
delightful country book, charmingly illustrated 


Now Ready, Sixth Thousand, Crown 8vo, Cloth, Price 8s 6d 


WINNERS IN LIFES RACE; 
Or, The Great Backboneg! Family 
ee By ARABELLA B BUCKLEY (Mrs Fisner) 
With namerous Illustrations 
Bv THE SAME AuTHOR, uniform in size 
THE FAIRYLAND OF SCIENCE ‘Twenty fourth Tnousand 65 
THROUGH MAGIC GLASSES A Sequel 
LIFE AND HER CHILDREN Thirteenth Thousand 6s 
A SHORT HISTORY OF NATURAL SCIENCE Fourth Ed 8s 6d 
MORAL TEACHINGS OF SCIENCE 3s 
No better prize or gift books for young people could be found 
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Post Free for Six Stamps 
Natural History Book Circular (No 117). 
Important Works for Sale oV 
MAMMALS, 
ORNITHOLOGY, 
REPTILIA & AMPHIBIA. 


WILLIAM WESLEY &°SON, 


28 ESSEX STREET, STRAND, LONDON 








Existing Theories EXplaintng Views hitherto incompletely Published, The Series embraces, tà addition to the above — 
and comprising Illustrated Descriptions of important New Experiments BEDFORDSHIRE . eKENT 
With Three Plates By EDMUND HUNT, @.asgow CAMBRIDGESHIRE | LONDON (THROUGH) 
Glasgow JOHN SMITH & SON, Renfield Street p eect aa (ROUND, ABOUT) 
London SIMPKIN, MARSHALL, & CO, Ltd DEVON, NORTH? | SURREY 
| DORSEL SOR e WARWICKSHIR 
b In ‘One Volume, 4to, Cloth, Price 125 6d DT IRE E IR $ 
GLOUCESTERSHIRE : WORCESPERSHIRE 
HAMPSHIRE € YORRSHIRE(E &N RIDINGS) 
HERTFORDSHIRE | YORKSHIRE (W RIDING) 
“ Nothigg can be more convenient than the volumes of this little two 
ailing countyseries the type, though closely printed, 15 clear and they are 
Coptributed to the Á Encyclopedia Britamnica ” me as hghtand twi@ as portable as a fayly-filled cigar-case "Saturday 
e eview 





By E RAY VANKESTER, M A, LLD, FRS, | JENKINSON’S PRACTICAL GUIDES. 


&vo, Cloth, wh Maps, &c 
Dépuy Linacre Professor in the University of Oxford The Isle pf wish? Fiftg Edition Wiha Maps, 2s 62 
Š To which are added ando ed Articles by North Wales Fourth Edinon Waith 2 Maps, price 6s 62 , Smaller 


Guide, 35 6d . 
* Profg “Ww J SLAs, LLD? FRS, L von Snarr, Ph D., | The Isle of Man Third Editon With Map, 6s 
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ER 4. A W, Hvsezcar, LLD, A @ BobrNe, D Sc, e Seats aa; The Roman Wall and Neighbourhood 
uut Wa HERDMAN, D Sc S Th8 Cathefirat Churches of England anf Wales, their His 
fe * e . e. tory, Architectar®, ard Monuments ByW J LOFIIB&,BA,FSA 
| hi Chapel Royal, S Ww PI 
e Assistant-C) aplan, apel Royal, Sav. y 1th 29 Plans Fc cap 3vo, 
" Lopdon A & C*BLACK ° Clofh, 5s 
e “Mr Loftie ER precisely and in brief space tne kind of information 
e * * e that visifors t®our cathedrals requè "" Saturday Rewew 
9 — just Issued Tie mangy Guide. to Norway, By Tuomas B Winsow, M A 
"ith 7 laps a pendices on the Flora and History of Norwa: 
- è BOTANICAL CATALOGUE, eus »x ip Notesy ma Blot jamra Editon with Corrections for 
s 1892 mall Posf8vo, Cloth, 5s AMDY Map oF Norway, 25 
. aa *o. ORYP TOGAMIA’ a e “e mal. handye business-hke, and trustworthy "— Lunes E 
e Contaming eer 2708 Tiles . London 
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NOTICE —Advengisements and buse®ess letters for 


NATYRE should be addressed bo the Publishers; 


Editorial commugucations to the Editor, 
* graphec address of NATURE zs *PHUSIS, LONDON ” 


The tele- 


SUBSCRIPTIONS TO “NATURE.” 


Yearly ` P 
Nalf-yearly. . 
e Quarterly 


To ALL PLACES ABROAD — 


Yearly. > 
Half-yearly 
Quarterly 


s d 
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CHARGES FOR ADVE 


Three Lines in Column 


Per Line after 


One Eighth Page, or Quarter Column 
Quarter Page, or Half a Column 
Half a Page, or a Column 


Whole Page 


RTISEMENTS. 


o 2 
o 0 
O I5 
I I5 
3 5 
6 6 


«Money Orders payable to MACMILLAN & CO 


OFFICE 


29 BEDFORD STREET, STRAND, WC 





NATURE, unbound clean Copies, No- 


vember 1885 to May 1892 


13 Vols 


What offers? — “A C D," 


1 Honeywell Road, Wandsworth Common, S W 





FOR SALE. 
Gould, J, ** Monograph of the Trochilidze or Humming Birds ” 


356 Plates 


Scriber's Copy, m 25 Parts 


Subscribers Copy, complete 1 25 Part! 
* Gould's ** Birds of Great Britain ” 
Folo 


Folo , also 


367 large Plates Sub- 


* For further Particulars and offers, apply to ARTHUR BOARDMAN, Bishop's 
*. 


Stortford e 





MICROSCOPICAL SLIDES. 
” SPECIALLY CHEAP SERIES. 


ANATOLY OF SPONGES 
(Series B —-z2 Slides, 9s 6a’) 
Hahchondria panicea 
Chalina montagui 
Dic gocylindrus stuposus 
Stelletta collings: 
Spongilla fluviaulis in ova 


ec 
Sec 
Sec 
Sec 
Sec 


Spicules Pachymatisma johnstonia 2 


is Leucoma mvea 
Sec Sycandra (Grantia) compressa 
Inner surface Syc compressa 
Sycandra ciliata—entire 
‘Trans sec do 
Ascandra contorta 





ANATOMY OF C@LENTERATES 

(Series C —12 Slides, ros 62 ) 
Sertularia operculata 

^ punnla 

Plumularia similis 

Obelia geniculata 
Campanularia angulata 
*Aglaophenia pluma 
Bougatnvilha fructicosa 
Halecium muricatum 
Pennatula phosphorea 

Sec Alcyqnium digitatuge 
Trans sec Sagartia. 

Long Sec Actinia 


‘Other Series represent, Anatomy of Annelids, Echinoderms, Crustacea, 
Polyzoa, Ascidians, Wishes, Development of Invertebrates, &c , &c 
See Lets 


e —_— 
Price Last of Specially High Class Selected Shades seng post Sree 


SELEC LIONS OF SLIDES SENT ON APPROVAL @'REE OF CHARGE 





J. SINEL,” Biological Laboratory, JERSEY. 
a rs 


@e 
Instrument Compahy, Cambridge. 
Address all commyinicatians * Instrumegt Company, 
* o 


Cambridge ” 


Price List off3cienmfic Instruments, sent*post free. 
. 
Hlustrated Descriptive List sent on receipt ofis 6d, 
The Campridge Scieptific Instrument Company, 
"m 


St *Tibb’s Row, Cambridge 
. 





FOR SALE —BINOCULAR MICRO” 


SCOPE, with Apparatus and Spectroscope, all as food as new 
A Bargain —Address, ‘ Microscéve,”” c/o W P&rcous AND 
. 


452 45 
Co , Glasgow 
. . 


E d 


(Sst 
. . 
e . 


NO BELLADONNA NEEDED? 


FOURNET'S REFRACTOMETER. , 
OCULIST'S APPARATUS. (PATENT) 


SILVER MEDAL, PARIS, 1889 
See “ENGINEERING,” July 18, 1890. . 


Shown Before the Royal Institution. 


CURATIVE SPECTACLES 


FOR UNEASY SIGHTS, 


MR. A. FOURNET (The Inventor), 
18 BENTINCK STREET, WELBECK STREET, W 


e(Zours 11 £87) 
Consultation Fee, 5s. 
Spectacles, Steel Frames, from 7s 6d 


Morning Post —''*Is bad sight on the increase?’ is answered by A 


Fournet with much common sense 


» 


Homeopathic Review —''1f you need to see better, yet shrink from 
glasses, read A Fournet’s ‘Philosophy of Sight ' '" 


(15 Stamps, from the Author ) 
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WORTHIBS. 





The following is a list of the Portraits that 
have appeared in the above Series:— 


MICHAEL FARADAY 
THOMAS HENRY HUXLEY 
CHARLES DARWIN 
JOHN TYNDALL 
GEORGE GABRIEL STOKES, 
IR CHARLES LYELL 
SIR CHARLES WHEATSTONE 
SIR WYVILLE THOMSON 
ROBERT WILHELM BUNSEN 
ADOLF ERIK NORDENSKJOLD, 
SIR WILLIAM THOMSON 
HERMANN L F HELMHOLTZ 
SIR JOSEPH*DALTON HOOKER. 
WILLIAM HARVEY e 
SIR GEORGE B AIRY 

LOUÍS R AGASSIZ 
JEAN BAPTISTE ANDRE DUMAS 
SIR RICHARD OWEN 
JAMES CLERK MAXWELL : 
JAMES PRESCOTT JOULE ° 
WILLIAM SPOTTISWOÓODE  , 
ARTHUR CAYLEY 
SIR C W SIEMENS 


JOHN COUCH ADAMS me. 7 


JAMES JOSEPH SYLVESTER. 
DMITRI IVANOWITSH MENDELEERP, 
LOUIS PASTEUR * 


Proof impressions of these, printed om India 7 
paper, may be hdd from the Publishen§, price 
5s each # or the Setsof 27 Pogjrait$ in g 
eHatidsome Portfolio for £7, cayríage pard 


THE PORTFOLIO MAY BE HAD SEPARATELY, 


. 
E Tas PRICE 6s e R 
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: MESSRS. MACMILLAN ’& CO.’ NEW BOOKS: 


NEW WORK BY PROFESSOR GREENHILL. 
Now Ready, Wo, 125 


THE APPLICATIONS OF ELLIPTIC FUNCTIONS. By ALYRED ae 


* GREENHILL MA,FRS, Professor of Mathematics in the Artillery College, Woolwich 
° “ According to the new 1egulations for the Mathematical Tripos at Cambridge, to come into force in the wamination in May, 
[d 1893, the Schedule JI of Part I includes ‘ Elementary Elliptic Functions, excluding the Theta Functions and the Theory of *Tvans- 
formation ,’ so M rs to be hofed that this re-introduction of Elhpte Functions into the ordinary mathematical curriculum will cause 
the subject to recerve more general attention and study, and these applications have been put together with the idea of covering this 
* ground by exhilging their practical importance in Applied Mathematics, and of securing the interest of the student, so that he may af 
he wishes follow with interest ihe analytical treatises already mentioned” 
PROFESSOR C. F BASTABLE 
Now Ready, 8vo, Cloth, 12s 6ď net 
PUBLIC FINANCE. By C. F. BasrasLE, LL.D., Professor of Pólitical Economy 
at Trinity College, Dublin, Examiner in the University of 15:00 
SCOTSMAN —*It is likely to be a standard work - It will be welcomed by students of political science everywhere, 
and not a few men more or less prominent in political or municipal life will find 1nstruction and warning 1n its pages.’ 
NEW AND REVISED EDITION. 
Now Ready, Crown vo, Cloth, 35 6d 


OUTLINES OF THE HISTÓRY OF ETHICS By Henry Sipewicx, 


LL.D , DCL, Knightsbridge Professor of Moral Philosophy in the University of Cambridge, Third Edition . 


NEW BOOK BY E. KLEIN, M.D. 


Now Ready, 8vo, 7s. net 


THE ETIOLOGY AND PATHOLOGY OF GROUSE DISEASE, 


Fowl Enteritis, and some other Diseases affecting Birds. 
By E. KLEIN, M.D, F.RS., 


Lecturer on General Anatomy and Physiolpgy in the Medical School of Sf Bartholomew’ s ospital? London 
With Sixty Illustrations 
SCOTSMAN —"By far the most 1mportant contribution towards the history of that mysterious disorder that has yet been 
made . Dr Klein’s investigation is a piece of scientific work of the utmost possible value, for which evezyone interested ingrouse 


ought to be thankful ” 
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THE FIRST VOLUME OF “NATURE’S*STORY BOOKS ” 
Now Rewdy, Crown 8vo, Cloth, 6s — e 


SUNSHINE. By Amy Jounson, LL.A., formerly Head Mistress of the Royal 


Academy, Inverness With many Illustrations 
** The first of a series of books intending to present some leading scientific principles in such a form as to arouse the interest 
of elis As far as possible Miss Johnson has drawn her sllustrations from common things, and has devised her experiments to 
sur 


the simplest apparatus š 
GOMPLETION OF THE FIRST VOLUME 


Now Ready, Vol I., Super Royal 8vo, Cloth, 12s. net 


A SHORT HISTORY OF THE ENGLISH PEOPLE. 


By J. R. GREEN, M.A. à. 


š ILLUSTRATED EDITION . 

< * Edited by Mrs J R GREEN and Miss KATE NORGATE 
ê eVol I (afntaming Parts Í to X) With 10 Coloured Plates and numerous Illustrationg, * 

i *," Cases for binBing 1s 6d nete 

»9 xut M MALL GAZETTE —“ Altogeth@ dus edition of he * istor will be far and away the best that has Been 

published ” e 

TIMES*—* Copious, afpfopriate, and aaay selected illustrations . . Cannet fail to sustain ,and increase the popu- 
lamya of TED fascinating survey of nationalehistory ” 

° ** What is now promised is likely to be the most thorough? production of its species ” * 
ATI] ACOBIN ;-" Singularly handsomg and valuable . So finely printed gnd illustrated that ıt might fairly be 
œ called an eatzon de luxe” 

GUARDIAN —'' The form in whioh Mr Green's book 1s now to be [predios will be well worthy ofit . Bids fair to 

ax a remarkable success ’ JN 
HS . * A NEW'BOQK OF "TRAVEL, : P 
E? e Now Ready, 8vo,eClothe Ios $ 
. By WARBURTON TIKE* ; 
An dicommt tof an “Esp Jut of Perik iid Advgnture undertaken last yearn pusut of big game, through a part Bf Northern 
Canada hitherto unreached bA Eurofwans a 

DAILY CHRONICÉ, -—'*Mr Pikq'aaecoupt qf camp life in tne extreme fold 1s the best we have seen, and we should hhe 
to qu@e pages of x tisa model natrative,of travel and person agventure " . 

BOOKYAN +4 More fascinatufty than most of the sovels that the Library sends out " . 
dE *. * e  MACMTLLAN AND CO, LORDON , ° . 

* a e M . . 
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FIRS? LESSONS IN BOOK-KEEPING By J 


MESSRS.  MAOMELLAN f 00. 8 PUBLICATIONS, 


BOOK; KEEPING. 


A COURSE OF EASY EXERCISES ON BOOK- 


THORNTON  Crown8vo 2s 62 KEY  Oblongato ros 67 KEEPING 18mo, 1s A Companion and Supplement to the “ Primer 
cf Book keeping ” 6By J THORNTON 
" “This book contains a series of 150 easy exercises 1n Book-keeping, which 
: P RIMER or: BOOK EEEPING. By the Same can be used with my text book on the subject, but are specially adapted for 
10839. 1$ vo 25 6 use with the ' Primer of Book keeping ' "^ 
. 
GEOGRAPHY. 


THE ELEMENTARY SCHOOL ATLAS By 
JOHN BARTHOLOMEW, FRGS to zs 


This Elementary Atlas ıs designed to illustrate the principal text-books on 
Elementary Geography 


PHYSICAL AND POLITICAL ‘SCHOOL ATLA 


Consisting of 80 Maps and complete Index — By the Same Prepared 
for the use of Senior Pupils Royal 4to 7s 67  Half-morocco, ros 6d 


THE LIBRARY REFERENCE ATLAS OF THE 
WORLD By the Same A Complete Series of 84 Modern Maps 


With Geographical Index to 100,000 places ^ Half morocco Gilt 
edges Foho 42125 6d net 


*,*@Dhis work. has been designed with the object of supplying the public 
"tha thoronighiy complete and accurate Atlas of Modern Geography, in a 
convenient reference form, and at a moderate price 


CLAS6-BOOK OF GEOGRAPHY. By C. B. 
CLARKE, F RS New Edition, Bees 1889, with 18 Maps Fcap 
8vo Paper Covers, 3s Cloth, 3s 6 


A SHORT GEOGRAPHY OF THE BRITISH 
ISLANDS By JOHN RICHARD GREEN and A S GREEN 
With Maps Fcap 8vo 35 642 


A PRIMER OE GEOGRAPHY 
GROVE,DCL Ifigstrated i8mo Is 


JA MANUAL OF “ANCIENT GEOGRAPHY. 
By Dr H eee Crown 8vo ss 


LECTURES" ON GEOGRAPHY By General 
RICHARD STRACHEY, RE Crown8vo 4s 6d 


By Sir GEORGE 


THE SECOND PUNIC WAR  Bemg Chapters 
from THE HISTORY OF ROME, by the late THOMAS AR- 
NOLD, DD, Head Master of Rugby Edited, with Notes, by W T 
ARPOLD, MA With 8 Maps Crown 8vo 5s 


THE ROMAN SYSTEM OF PROVINCIAL 


ADMINISTRATION TO TH® ACCESSION OF CONSTAN- 
TINE THE GREAT By W T ARNOLD, MA Crown8vo 6s 


STORIES FROM THE HISTORY OF ROME 
By Mrs BEESLY Fcap 8vo 2s 642 e 


e 
THE HOLY ROMAN EMPIRE. By James 
BRYCE, M P, DCL, Regius Professor of Civil Law in the Univer 
sity of Oxford N@ath Edition Crown 8vo 7s 62 
«* Also a Bibrary Eq@tion Demy 8vo 14s 


THE AMERICAN COMMONWEALTH. 
the same Author Two Volumes, Extra Crown 8vo 2558 
Parr I-—The National Govern. | Part JW—Public Opimion 

ment Part V-—TIllustrations and Re- 
Parr II —The®tate Governments flections 
Part III —The Party System Part VI —S@cial Institutions 


A HISTORY OF ENGLAND PGR BEGINNERS 
s ARABELLA B BUCKLEY d Maps and Tables Globe 8vo 


A HISTORY OF TH® LATER ROMAN EM- 
PIRE FROM ARCADIUSe TO IRENE, AD 94800 By 
JOHN B BURY, MA, Fellow oF Trimty College, adi s Vols 
vo 325 e 

MANUAL OF SEWISH HISTORY AND 
LITERATURE By Dr D CASSEL ‘Lranslated by Urs Henry 
Lucas Fcap 8vo 2s 64 


THE CRITICAL PERIOD IN AMERICAN 
HISTORY, 1783—1789 By JOHN FISKE, formgly Lec&urer on 
Philosophy at Harvard University Extra crofin 8vo ros 6d 

THE BEGINNINGS OF NEW*ENGLAND, er, 


Thé Puritan Theocracy 1n 1ts Relations to Civil fad Religious Luar 
By the same Author Crown 8vo 7s 68 
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MACMILLAN'S GEOGRAPHICAL SERIES 
Edited by ARCHIBALD GEIKIE, F R S, Director-General 
of the Geologicgl Survey of the United Kirgdom 


THE TEACHING OF GEOGRAPHY A Prac- 
tical Hand-book for the Use of Teachers By ARCHIBALD GEIKIE, 


FRS Crown 8vo 25 

MAPS AND MAP DRAWING By W A. 
ELDERTON  i8mo rs 

GEOGRAPHY OF THE BRITISH ISLES By 
A GEIKIE, FRS 18mo 1s 

AN ELEMENTARY CLASS-BOOK OF GENE- 


RAL GEOGRAPHY By H R MILL, D Sc, Lecturer on Physio- 
graphy and on Commercial Geography in the Heriot-Watt College, 
Edinburgh Illustrated @Crown 8vo 3s 6d 


GEOGRAPHY OF EUROPE By J Sme, M.A. 
Illustrated Globe 8vo şs 


AN ELEMENTARY GEOGRAPHY OF INDIA, 
BURMA, AND CEYLON By H F BLANFORD, FGS, late 
Meteorological Reporter to the Government of India 2s 67 


GEOGRAPHY OF THE BRITISH COLONIES 
ByG M DAWSON and A SUTHERLAND 3: 
GEOGRAPHY OF NORTH AMERICA By 
Prof N S SHALER Un preparation 
ADVANCED CLASS-BOOK OF THE GEO. 
GRAPHY OF BRITAIN 
*.* Other volumes will be announced in due course 


. 
HISTORY. 
, ENGLISH STATESMEN, TWELVE Crown 8vo. 


2s 6d each 
WILLIAM, THE CONQUEROR ByE A. Frezman, D C, 


D 
HENRY II By Mes J R GREEN 
EDWARD I By Prof Tour 
HENRY VII By James GAIRDNER 9 
ELIABETÉ Be Ey By Piof M CREIGHTON 
ELIZABET. E S Begsiy 
OLIVER CROMWELL By FREDERIC Harrison 
WILLIAM III By H D Tranu . 
WALPOLE By Joun MongrEY 
CHATHAM By Joun MORLEY 
PITT By Eant RosEBERY 
PEEL ByJ R THURSFIELD è 


k 
OLD ENGLISH HISTORY BY Epwarp* A® 
FREEMAN © CL, Regis Professor of Moderr History in the 
University df Oxford, &c With Maps Extra Reap Sug 6s 


METHODS OF HISTORICAL STUDY .By the 


same Author 8vo fo: 6d e? 


THE CHIEF PERIODS OF EUROPEAN 


e n preparation 


HISTORY *Six Lectures With. an Essa? on Greek Gites under oy 


Roman Rule By the same Author 8vo 10s 64 


HISTORICAL ESSAYS By the samee Author 
Bvo F&st Series Fourth Edyion xos 6¢ Second Sdhes Third 
Edition, mba additional Essays ros 6€ Thirderies tag Foufth | 
'enes Iz. 


THE GROWTH OF THE ENGLISH CONSTI 
LUTION, FROM THE EARLIEST TEMES By ‘the same 
e Author Fourth E@ition Crow 8v sg 


GENERAL SKÍTCH OR EUROPEAN HIS- 
TORY  Xyethe sameghuthor Jinjrged, with Maps, &e rgo Gs 6d 
PRIMER OF RAN PEIOR By the 


same ÆMıthar nht xs UTisfory Primers 


ANNES BOLEYN sA Chapter of Ejfghsh Ensfory, 
527-1536 @By PAUE, FRIEDMANY "2 Vals $vo fs 
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WIMSHURST MACHINE. 

Works in any Weather. Best made, Studded Plates. 
WITH 15-INCH PLATES, £4 10 o 
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NEW POLARIZIN : 
CHEAP SCHOOL APPARATUS 


Approved by Science and Art Department 


BARVEW @& PEAK, 


56 CHARING CROSS ROAD, W,C 
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nmywig Power, we invite intending Purchasers OPTIMUS UBIQUE CAMERA. PHOTOGRAPHIC OUTFITS. 
» as as and Opera Glasse ce | Pictures b ains ea diui psig Superior long Focus, Rack Camera, Dark 
an the wor. Orhani ; 7 
Caaries Price, with | Side, Rẹpid Rectilinear Lens, [nstanfineous 
1 : 
E OPTIMUS a SCOUT. six Dry Rapid Pont Tripod and Waterproof Case com- 
à S = Plates, Euryscope piete 
Npdium Size i Three Dark Lens For For 
Clear Defininon Shides, £5 5s 
Good Field . be Focussing — Plates Plates 
Target Marks, 10/ ” E igi: With 
nli uma UE View Rapid | 8} by 64, j| 6b by 44, 
o0 yards © D ITE ^h mr Finder, Rectili 2 i 
Magnifying 64 it if dl In I Shutter, near, l 160s. 1108s 
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. e = EmBiTED BY Rev J G WOOD* 
WANDERINGS IN SOUTH AMERICA, the North-west of 
the Ugited States and the Anulles By GHARLES WATERTON 
Edited®by Rev J G Woon. With roo Illustrations Crown 8vo, fs 
People's Edition Waith 100 Illustrations Medium 4to, 6d 
ByeCHARLES KINGSLEY» 
GLAUCUS, or, THE WONDERS OF THE SEA SHORE By 
LES KINGSLEY With Colourdü Illustrations Extra Cloth, 
Gilt Rges Presentation Edition Crown 8vo, 7s 6g 
CheapemEdttron, Crown 8vo, 3s Q7 
MADA HOWAND RADY WHY , OR, FIRST LESSONS IN 
EARTH LORE FOR Quipren By the Same Lovi 8vo, 3s 6d 
PROSE IDYésLS  Bythe Same Crown 8vo, 35 62 
* — Bv Sig SAMUEL BAKER, FR Se 
WILD BEASTS AND *FHBIR WAY6  Reminiscenceg ot 
Europe, Asia,eAfrica, America By theg@ame Illustrated gxtra 
Grown 8vo, 125 6d œ ° . 
e EDITED BY FRANK BUCKRA Ne 
NATURAL HISTORY AND ANTIQUITIES OF SEL- 
BORNE By GILBERT WHITE  Edued ty Frang, BUCKI AND 
ee ith a Chapter on Antquftiestby Lorp Sev8okne row 8vo, 6s 
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“3 BOOKS FOR THE GOUNTRY.. 


* By Sir JOHN LUBBOCK, FRS 
RIGIN AND METAMORPHOSES OF INSECTS 
With Illustrations By Sr JOHN LUBBOCK, Bart Crown 8vo, 


39 64 e 
ON BRITISH® WILD FLOWERS CONSIDERED IN 
THEIR RELATIQNSTG INSECIS" By the Same With Illustra- 
tons Crown 8vo, 4s 6d © 
FLOWERS, FRUITS, AND LEAVES With Illustrations 
Byethe Same Crown 8wo, 4s 6€ 
e By DR A R® WALLACE 
THE MALAY ARCHIPELAGO The Land of the Orang 
Wrang apf the Bird of Paradise By A R WALLACE, LLD Maps 
and I!lustragons Tenth Editon Crown 8vo, 6s 
CONTRIBUTION» TO THE THEORY ôF NATURAL 
SELECTION , and Tropical Nature and other Essays By the Same 
New Bdition Crain 8v0 6s 
ISLAND LIFE By the S With Illustrations and 
Map» * Crown 8vo, 6s e (Shortly 
DARWINI§M An Exposition of the Theory of Natural 
Selection, with sofhe of its Applications By the Sane Illustrated 
e third Edition Cruwn 8vo, 9s 
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Of Nature trusts the mind which builds for aye " —WoRDSWORTH 











= 





THURSDAY, JULY 21, 1892 


: [PRICE SIXPENCE 








No 1186, "VoL 46] 





Registered as a Newspaper at the General Post Office ] 


[All Rights are Reserved 





E pi E 








THE NEW PATENT WATEIN ANEROID BAROMETER 
Prices FROM ff E Amongst many unsolicited Testimonials the 
£54o £ Wu J following has been received by the maker — 
ALSO MADE NU Siva 
Warcu Size 











EDINBURGH, May 32, 1889 


had an opportunity of test- 
ing the admirable qualities 
of your new ''Watkin" 
Aneroid 9 The result has 
à been most satisfactory, the 
à extreme error noted being 
only about yàg of an inch 

During my stay at the Ob 

»ervatory the Aneroid was 
frequently testeg by talung 
Vit down zooo feet and then 
TI ompagng it with the stan- 
dard on my return ‘The 
results obtained speak vol- 
umes for the high class 
workmanship and great ac- 
curacy you have attained 
1n the manufacture of this 
instrument 


(Signed) R C Mossman, 
9 FRM S , Observer, 
E Scott Met Soc 


i e 
of all Opticrdns and Wholesale Houses 
J.J HICKS, 8, 9, & 10 HATTON GARDEN, LONDON 
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ALUMINIUM SA 
COBNHILL, LONDON» E C 


Pm d . 


Sr i 
e|*. NEGRARTI & ZAMBRA’S Villustrated Cattiogyp,” 600 Pages, 
e 


Telephone Np 6583 
. 


AUTOMATIC EXPOSURE TABLE 


(DIBDIN’S). 


This is the most rapid and convenient Table published for 
finding the Time required to expose a Dry Plate in the 
Camera 

** A very neat and conveniently arranged automatic card ex- 
posure tableg which shows at a glance the exposures to be given 
under different conditions of light and stops It 1s both handy 
and convenient ’—~Bretssh Foui nal of Photography 

** Of decidedly novel constiuction, and upon trial we found 1t 
a satisfactory guide to this most difficult problem Fits easily 
into one’s pocket "— Amateur Photographer 

“í One ofthe neatest things in exposure tables we have seen. 
for a long time no Photography 


Price 1s, or in Case, 1s. 3d. 
SOLE AGENT— 


JOHN BROWNING 


63 STRAND, LONDON, W.C. 


ILLUSTRATED CATALOGUE OF PHOTOGRAPHIC APPARATUS 
POST FREE ë 








NEGRETTI AND ZAMBRA, 


SOLE MAKERS dë . 


«JORDAN'S (PATENT 






Latest and Mot Perfect 
form 


Price * 


£5 15s. 6d. 


With a supply of @harts 


NEGRETTI 


AND @ 
ZAMBRA, 
9 Scyyitiric e 

IpstRuMENT Max$emns 

ao THE QUEEN, 

*38 HOLBORN VIADUCT 


* Benches —45 Cornhil 
za Regent St, Ta 


illustrated Defription 
Post Free 


ee 










MOTOS RAP MIL, SURBKIRE RECORE 


PATENY 


ZA ORA $ © 





W.. 


3— 

9 1200 Enggavings Price 5se6d ð 

@elegrayhic Address ' Negretty, London " 
*. 
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UNIVERSITY COLLEGE, BRISTOL *|'UNIVERSITY COLLEGE, BRISTOL. 
. . 


* CHEMICAL DEPARTMENT 


PnorESSOR—SYDNEY YOUNG, D Sc . 
LrgcrURERCARTHUR RICHARDSON PhD 


The SESSION 1892-93 begins on OCTOBER 6 Lectures on In- 
erganic, Organic, and Advanced Chemistry will be delivered durmg 
the Session ‘The Laboratories are fitted with tte most Recent Improve- 
ments for the study of Practical Chemistry in all gts branches In the 
Evening, Lectures on Inorganic Chemistry at Reduced Fees, are delivered 
Several SCHOLARSHIPS are tegpble at the College 

CALENDAR containing full information, price 1s (by post, rs 32) 

For Prospectus and further particulars, apply to 


* JAMES RAFTER, Secretary 





CITY AND GUILDS OF LONDON 
INSTITUTE. 


PRESIDENT H R.H THE PRINCE OF WALES, KG, 


CHAIRMAN oF CouNciL THE RIGHT HON THE EARL 
OF SELBORNE, FRS 





SESSION 1892-93 
The Matnculation or Entrance Examination for the CENTRAL IN- 
STITUTION will be held on SEPTEMBER 19-22, and for the Day 
Department of the TECHNICAL COLLEGE, FINSBURY, on SEP- 
TEMBER 27 . 


CENTRAL INSTITUTION. 


The Courses of Technical Instruction at the CITY AND GUILDS 
CENTRAL INSTITUTION are adapted to the requirements of persons 
who are preparing to become Civil, Mechanical, or Electrical Engineers, 
Chemical and other Manufacturers and Teachers 

MATHEMATICAL DEPARTMENT, under the direction of Prof 
Henric, FRS, LLD, PhD ENGINEERING DEPARTMENT, 
under Prof Unwin, FR S, M ICE (Dean of the Institution) PHY- 
SICAL AND ELECTRICAL DEPARTMENT, und& gProf AYRTON, 
E $ s CHEMICAL DEPARTMENT, under Prof ArMSTRONG, Ph D, 

The NEW SESSION commences on SEPTEMBER 28 

Programme and full Particulars of Courses of Instruction, and of the 
Entrance Scholarships, on application at the City and Guilds Central Insti- 
tution, Exhibition Road, S W , or at the Office of the City and Guilds 
Institute, Gresham College, E C . 








TECHNICAL COLLEGE, FINSBURY. 


e „Ihe DAY CLASSES at the CITY AND GUILDS TECHNICAL 
COLLEGE, Finsbury, provide intermediate Technical Instruction, for 
Mechanical and Eléctncal Engineers and Technical Chemists, and" are 
under the direction of Prof S P Tuomeson, D Sc, F RS, Principal of 
the College, Prof J Perry, F RS, and Prof R MELDOLA, F RS 

The NEXT S SSION commences on OCTOBER 4 

For further Particulars of Day and Evenmg Classes, Scholarships, &c , 
apply at the Technical College, Leonard Street City Road, EC, or at 
the Office of the Cipy and Guilds Institute 


JOHN WATNEY, Hon Secretary 
City and Guilds of London Institute, Gresham College, E C 





* — LECTURÉSHIP IN MINING. , 


The Stgffordshire [echnical Education Committ are prepared to recefte 
Apfllicagons for’"a LECTURESHIP in MINING € 

The Salary would probalfy*be about 4,250, but the Committee reserve 
the sight to alter this, and Applicants are Geauested to stase what Salary 
they would accept e 
Applications to be addressed to the DIRECTOR or TECHNICAL INSTRUC- 
TION, County Offigss, Stafford, and should be accompanied by Copies of 
not nere than Six "Testimonials * 
— 


«S SCIENCE SCHOLARSHIPS. 


Special facihties age afforded by the extensive Labotatories of ? e 


te 
$ PENYWERN House, MILITARY AND ENGINEERMJG COLLEGE, 
2 RENYWERN ROAD, EARISS COURT, SW ¢ © 
. . 





. e? Prinfipal— 
G We DE TUNZELMARN, B % (Rond* mv), M LE E, 
Telegrams—" Funzelmann Loydon” 
e 0$ e. e 


* 
Students âre regularly sent to the College by Leading Educational 


Authagities, whose Names are given ofgthe Prospectus ® ` e 
* . e e a e 
. e S i i . : . 
è k^ e e . . 
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The SESSION:892-93 wil begin on OCTOBER 6 ‘The College 
supplies for Persons pf either Sex, above tHe ordinary School Age, 
the means of nuns ther Studies in SCIENCE LANGUAGES, 
HISTORY, LITERATURE, and THEORY of MUSIC The CHEMI- 
CAL, PHYSICAL ELECTRIÇAT, ENGINEERING, GEOLOGICAL, 
4nd BIOLOGICAL LABORA’ ORJES are open Daily The Engineerulg 
Department includes Civil, Mechanical, Electrica], and Mining Engineer- 
mg, Surveying and Architectural Work, and special arrangemes for 
practical work have been made with various Engineers in and near Bristol 
Several ScnoLAnsHiPs are tenable at the College 


ENGINEERING EDUCATION à. 
Professor—J RYAN, M A, LU M (Camb), D Sc (Lond ) 


University CorrEGE, BaisToL —Courses of Civil, Mechanmal, Elec- 
tneal, and Mining Engineerm; Mineralogy and Apphed Geology for 
Civil and Mining Engineers Facilities are offered ın the way of Co.lege 
Scholarships, Engineermg Works Scholarships, and special arrangements 
for entrance into professional hfe 

CALENDAR, containing full information, price rs (by post, 1$ 32) There 
will be about Fifteen Vacancies in October 

Applications, with refeyences, should be m@de as early as possible to the 
SECRETARY, from whom Prospectus and particulars of residence in Clifton 


may be obtained 
JAMES RAFTER, Secretary 





AUSTRALIAN MUSEUM, SYDNEY. 


APPLICATIONS are invited for the position of ASSISTANT IN 
ZOOLOGY at the Australian Museum 

Salary 1s at the rate of £250 per annum, and the Duties are merely to 
determine, arrange, and look after the Specimens of Fishes and Rapules 

Applicants must state age, previous training and experience, if knowledge 
of French and German, and send copies of testimonials 

Applications must be addressed to the Trustees of the Australian 
Museum, Sydney, N $ W , and to be delivered at the Muserfn noi later 
than SEPTEMBER o, 1892 
S SINCLAIR, Secretary 


NATURE, unbound clean Copies, No- 
vember 1885 to May i892 i3 Vols What offers? — "A C. D," 
19 Honeywell Road, Wandsworth Common, S W 


— 0 -—e 
BRADFORD TECHNICAL COLLEGE.. 


WANTED,a Head Master of the Chemistry and Dyeing Department 
The person appornted will be required to fommencegarly in SEPTEMBER 
NEXT, 1f possible, and deyote the whole of his time to the Duties of the 
Appomtment Salary, £250 per Annum 

Applications, staying Age, Eaperience, Qualfications, or Diplomas, must 
be sent to me not later than AUGUST 5 

July 5, 1892 . JOHN NUTTER, Setretary 











An ASSISTANT MASTER 1s needed ın an 


Organized Science School underthe Science and Art Department 
Salary, 4100 perannum Applications to be sent to the Heap MASTER, 
Public School of Science, Cheltenham, not later than JU@Y 30 Ful 
Particulars on apphcation 





UNIVERSITY COLLEGE OF NORTH 
° WALES, BANGOR. 


. 
ELECTRICAL ENGINEERING 


Prof A GRAY will begin in OCTOBER NfxT a Systematic Course of 
Instruction gn Electrical MeasurBment and Practical Electricity 

The Physical Laboratory ıs fully equipped with a Compouad Steam 
Engine, gDynamos, Secondary Battery, and the most approved Modern 
Measuring Instruments for all Branches of Electrical Engineering 

Laboratory Fees a®@the rate of £1 1s per Lerm for six hours per week 

Composition Fee for all College Lectures for the Sesston £10 

"Applications for Calendar, Prospectus, and gene! information to be 


made to 
. y^ e ¿E LLOYD, M A, Secretary and Registrar 


BEST BLACK INK KNOWN. 
* DRAPER'S INK (DICHROIC). 


e . 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 
Writing becomes a pleasure when this Inl$1s used® It hasbeen adopted in 
the principal Bark, Public Mies ana Railway Companies throughont 

r relan 
It writesalmost instantly fullblack | Flowseasily from the Pen 
Does not corgode Steel Pens e | Blotting Paper may bo applied at the 
Iscleanly touse,and not hable to Blot moment of writing 
be obkuned 1g London, through Messrs BancrAv & Sons, Farnng- 
don Street SW EnwAaRDs, Old Change, F NEWBERY & Sons, Newgate 
Stgeet , and to be had of all Stationers 


E REWLEY & DRAPER (Limited), Dublin 
e. . " 
. 
e$ é p * 
ee £ . g E * 
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GLASS-TOPPED BOXES. Just Issued em 
, e BOTANICAL CATALOQUE, No I 
Neat Rectangular Boxe. CRYPTOGAMIA 
e 3 inches by rłønches, depth rinch, per do#@n rs 44 . Contamine aves iron Titles? L] * s 
al or 0» ; » , 
SOME a ae E di^ E - DULAU & CO , 37 Soho Squares Isondon 
$. mU D Gee M COLLECTIONS OF MINERALS, * 
3 
$$ e 89e FULHAM Roan, Lowpos i ROCKS, OR FOSSILS, 
For the Use of Students, Science Teachers, Prospectors, &c, and te 
E illustrate the lefiing Text-books, in Boxes, with Trays 
R CENT SH ELLS. 50 SpecimenselOs 6d ,J1OOdo,21s , 200 do., 42s e 
. - 
* Marine, Land, and Freshwater Shells from all Parts | V” Pr'«« Tist of Minerals, Rocks, and Stratugraphacal Series of Fossils 
a of the World. ROCK SECTIONS for the MICROSCOPE from zs 6d each, Post Free 
SPECIMENS EXCHANGED | COLLECTIONS PURCHASED ERU ERES ies qM 
CABINETS, GLASS-CAPPED BOXES, TRAYS 
FOREIGN CORRESPONDENCE INVITED always in Stock LEAMATSRSUAE 
HUGH FULTON, Dealer in Recent Shells, THOMAS D RUSSELL 
89 F Roan, „SW 7 s J 
A iiu aged /8 NEWGATE STREET. LONDON, EC 
. 
LIVING SPECIMENS FOR THE JAMES R. GREGORY, 
MICROSCOPE MINERALOGIST AND GEOLOGIST, 
e NOE 4 ae te ik w^ i *999999999999999999994999 
olvox globator, Brachionus rubens, Paludicella nbergi, - 
tella MMC Lophopus crystallinus and other beautiful cxainples of Pond. RED fs AND TYPICAL ; COLLECTIONS 
Life Protococcus, Spirogyra, Vaucheria, Chara, Amœba Foraminifera, A l dis he Saane Tan Dent Museums, &c , 
Yortcella, Ta MEC Hydra, and other types for the Student of Biology EV. ERY REOU ‘sith AE OR PRACTICAL WORK 
pecimen ube, IS OSl-iree 3 
Also, Museum Fittings, Cases, and all Materials for Display, &c 
T. E. BOLTON, 06 Specimens 
ba COLLECTIONS OF MINERALS, FOSSILS, & ROCKS 
* FARLEY ROAD, MALVERN LINK To Illustrate all Elementary Works | i 
SPECIAL COLLECTIONS FOR EACH WORK 
PISIS PIENE 
F. H. BUTLER, MA Oxon, Assoc R S Mines, NEW LISTS NOW READY 
$ 
NATURAL HISTORY AGENCY, And may be had Post free on application at the Repository and Museum, 
158 BROMPTON ROAD, LONDON $8 CHARLOTTE posce P d SQUARE, 
: = P e z LOND 
Dealer in Rocks, Minerals, Fossils, and other Objects e" 
of Scienfific Interest. STAN ; 
* Collections or single spectme rovided fi tudents of Mineral >k x i Pad 
Geology, Fetrography® Metallurgy, "Bhysography: and. Agnculuural Che- K L Y 
mistry, to illustrate s (2 A 
variety of British, Esope. and America Ores alea tib stock also Zoe Mathematical Instrument bos rl to H M G s sd Council of 
selection of Micro-Slides of Typical and Remarkable Rgcks, Micro glass of ron Science and Art d Bae ing T t t 
a aes A Blowpipe oud Dissecting Apparatys, and Cabinets for every cbe of | Mathematical, poeh teseriptios, ng Instruments 
atural History o t t 3 
the Kaolinwation of Granite has just been obtained from Cornwall ^ ^ | Ofthe Highest Quality and Push, at the mast Moderata Prices 
usiraft rice 25. ‘Os. ree 
W F S obtained the only Medal in the Great Exhibition ar d ir 
Ri INI Ez. A I m G YW Excell of Construction o athematical Instruments, and the on 
I TERALO S GALD Manan in the International Inventions Exhibition 1885 for Mathe- 
matical Work Silver Medal, Architects’ Exhibition, 1886 
S Á MUEL HENSO N, Address -GREAT TURNSTILE, HOLBORN, LONDON, W C 
e 
97 REGENT STREET, LONDON, W. 
ESTABLISHED 1840. Late 277 STRAND | [pm FORRA AN 
Choice Mineral Specimens, Gem Stones, Carved Opals, Polished Agates - OLLOWAY'S OINTMEN i INFALLIBLE 
Rock Crystal Balls, Fossils, Rocks, and Rock Sections ns RE CELOS NET ga REMEDY 
LATEST ARRIVALS ° 
Ruby and other Varietigs of Cassiterite on Quartz, Australia, Beautiful For BAD LEGS, BAD BREASTS, OLD WOUND 8, SORES and 
Blue and White Calamine, Adagnite, Laurium, Crystallized Brucite, Melano- ULCERS. If effectually rubbed on thoeNeck andChest,1t cures e 


phlogite, Roscoclite with Gold Apophylh@e, Mexico, very Beantiful Doubly 
Terminated Vanadinite Arizona, Phonacie on Quartz, Cofrado_ Large 
Crystal of Pyroxene Pink Grossular Ruby on Matris, Burma Diatom- 
aceous Earth, Hakodan Japan 


ORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 


GOUT, RHEUMGTISM, and all Skin Diseases 1t 1sunequalled a + 





MESSRS. MACMILLAN AND 


EDITED BY Rev G #edsD 
WANDERINGS IN SOUTH AMÉRICA, the Noeth-west of 
the United States and the Antilles By CHARLES WATERTON 
Edited by Rev J G Woon WitB%oo Illu&trations Crown 8voP 6s 
People's Edition — With 160 Illustrations Medium 4to, @ a 
By CHARLES KINGSLEY M 
GLAUCUS, or, THE WONDERS, OF THE SEA SHogE By 
CHARLES KINGSLEY p With Coldured Illustrations € Extra Goth, 
Gilt Edges Presentation Paiton Crown 8vo, @ pT 
Cheaper Edition Crown 8vo, 3$ 6d 
MADAM HOW AND LADY WHY, OR, RigsT LESSeNS IN 
EARTH Lore ror CH tpren By the Same Crown 8vo, 35 6d 
PROSE IDYLIS By the Same Crown 8vo, 3% ód* 
By Str SAMUEL BAKER, FRS e . 
WILD BEASTS AND THEIR WAYS emirfiscences of 
Europe, Asia, Africa, America By the Samee Illystrated Extrae 


00.8 BOO 


KS FOR THE COUNTRY: 


Bv Sek JOHN LUBBOCK, FR S 

THE ORIGIN AND METAMORPHOSES OF INSGCTS 
Mi aoe By Sir JOHN LUBBOCK, Bart Crgwn 8vo, 

on” RITISH WILD FLOWERS, CONSRDERBD INe 

e T EIR RELATION TO INSECTS By the Same With Ilustra- 
tions Crown 8yo 4 


S64 e 
FLOWERS, FRUITS, AND LEAVES f WitB*IHustrafions 
@ By the Sama . Crown avo; 4s 6d . o 
e By DR&A R. WALLACE , 

THE MALAY ARCHIPEIfAGO TheeLand of the Orang 
Utang and thegfird of Par&dise ByAe R WALLACE, LL D® Maps 
and Il ustrations Tenth Edition a an 6s . 

CONTRIBYTION® e THE THEORY OF NATURAL 
SELECTION’ and ‘Tropical Nature @nd Aher Essays, By the Sang. 


Crown 8vo, 12s 6d A n e New Egiten Grown 8vo, Ge P R ë 
eMACMILRAN AND CO., LONDON * . * ° : E. 
* d i $ : e * e e 
i ° e ° e * . . 
*. ce . . . k 
PEE d * * ^. . ° a š 
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THE S ELEOTRIOIAN " SERIES. 


ww READY Price 12s 6d. post free 
More than 600 pages and over 300 Illustrations. Volume II of 
THE ALTE RNATE CURRENT TRANS- 
FORMER IN THEORY AND PRACTICE. 


By] A FLEMING,MA,DSc,FRS, 


. 
Professor of Electiical Engineering in Universfty College, London 


I—The Historical Development of thé’ Induction Coil and 
" Transformer 

Chapter II —Distribution of Electrical Energy by Transformers 

Chapter III —Alternate current Electric Stations 

Chapter IV -@he Construction and Action of Transformers 

Chapter V —Further Practical Application of Transformers 


“ELECTRICIAN " PRINTING & PUBLISHING Co , Ld 
Catalogues free 


Chapter 


SarisBUxnY Court, FLEET STREET, Lonpor, E C 


SCIENTIFICO WORKS 
ON SALE BY MACMILLAN AND BOWES, 


CAMBRIDGE 


YARRELL, WM —A History of British Birds 520 Wood 
Engravings 3 Vols, 8vo, Cloth [1837 to 1843 ] A Fine Copy of the 
First Editon £4348 6d 

HEWITSON, W C —Colouredelllustrations of the Eggs of 





British Birds, with Descriptions 2 Vols, 8vo Cloth 1846 Good 
Copy 3 TOS 

WILSON, A, and PRINCE C L BONAPARTE 
—American Ormthology With. Notes, &c , by Sir WM JARDINE 
Coloured Plates 3 Vols Impl 8vo Roxburgh Binding 1876 
(Pub £6 6s} £3 105 

DAY, F —The Fishes of Malabar Coloured Plates gto 


Half Morocco, Top Edge Gilt. 2865 £2 xor 


LUBBOCK, SIR JOHN —Monograph of the Collembola 
and Thysanura Plates (some Coloured) 8vo, Cloth $873 18s 


VICTORIA INSTITUTE, JOURNAL OF TRANS- 
ACTIONS Vols 1, 7 to 16 6 Vols 1n Cloth, remainder 1n Numbers 


X55 
SIEMENS, SIR WM —Scientific Works, 3 
by W POLE 4 Vols 8vo, Cloth, 1888-89 32s 
GRUENHAGEN, A —Lehrbuch der Physiologi? 
in 13 Parts 1884-87 18s 


Vols , anc Life 


3 Vols 





Post Free for Six Stamps 
* Natural History Book Circular (No. 117).* 
Important Works fer Sale on 
MAMMALS, 
ORNITHOLOGY, 
REPTILIA & AMPHIBIA. 





. 
28.ESSEX STREET, STRAND, LQNDON 


———s$ 
* In One Volum£,*4to, Cloth, Price 125 6g 


- ZOOLOGICAL ARTICLES 


C8gtributed to the ‘‘Encyclépzdia Britannica ” 





e LEE = 


° py a RA% LANKESTER, MA, LL b »FRS, 


Deputy Iggacré* Professor in the Uatvemnty, of Oxford. 
To whack ang, aaaea Kindred Articles by e 
Profs W J gorras? LL D FR SL, vow Grarr, PA D, 
AAW Husezchr, LLD, 4 G, y BORNE, D Sc, 


? and W A HERDMAN, D Sc ° 

* e. Hu Rb quM. 
rd London A & f BLACK , 4 

*. ° . e rx e. 
e . e 

* e %e l . 
* a e ,. 5 
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“EDWARD STANFORD'S PUBLICATIONS, 


Just Published, Demy 8vo, Cloth, Puce ros 62 


A MENDIP VALLEY; 


é Its Inhabitants and Surroundings 
Being an Enlarged and Illustrated Edition of 'aVinscombe Rketenes " 
B? THEODORE COMPTON 


With 5o Original Illustrations by E T Cowrrox 
Also, 1 Large-Paper Edition (Itmited to 100 Copies)gC~own 4to, Price 21s net 
A dehghtful country bool, charmingly illustrated 


Now Ready, Sixth Thousand, Crown 8vo, Cloth, Price 8s 6d 


Or, The Great Backboned Family 
By ARABELLA B BUCKLEY (Mrs FISHER) 
With numerous Illustrations 

By THE SAME AUTHOR, unform n size 

4E FAIRYLAND OF ÉCIENCE Twenty fourth Thousand 6s 
ROUGH MAGIC GLASSES A Seque] 6s 
LIFE AND HER CHILDREN Thirteenth Thousand 6s 
A SHORT HISTORY OF NATURAL SCIENCE Fourth Dd 8s 672 
MORAL TEACHINGS OF SCIENCE 3s 
No better prize or r gift books for young people could be found 


THE LONDON GEOGRAPHICAL SERIES 
A SCHOOL PHYSICAL AND DESCRIP- 


TIVE GEOGRAPHY. 
By KEITH JOHNSTON, FRGS 
Sixth Edition, Revised by A H Keawe, FR GS 
Crown 8vo, Cloth, with Maps and Illustrations, Price Gs 
By THE SAME ÁUTHOR ° 
A PHYSICAL, HISTORICAL, POLITICAL, AND DESCRIPTIVE 
GEOGRAPHY Fourth Edition Large Post 8vo Clot! 
AN INTERMEDIATE PHYSICAL AND DESCRIPTIVE GEOGRAPHY 
Crown 8vo Cloth ss 
Generally onu am to be the best Text-b»oks of Geography on 
modern principles extant 


STAN FORD'S TOURIST GUIDES. 
NEW EDITIONS, CORRECTED tQ 1892 Wig: Maps and Plans, 
Cloth, 2s each 
Berkshire Second Edition Edited and din by the Rev P He 
Ditcuriery, M A. 
Channel donde Thy Edition 
Worth, F 
English es Seventh Edition By H $Y Jexxrvsox 
Norfolk Fifth Editor By Waiter RYE 
Suffolk Second Edition By Dr J E Tayror, FL S, &c 
The Wye and its Neighbourhood Second Edition 
and Revised by R N WonrH, FG S 
The Series embraces in addition to the above — 


Eii ain Revised by R N 


Edited 


BEDFORDSHIRE ! KENT 
CAMBRIDGESHIRE LONDON (THROUGHS 
CORNWALL ' LONDON (ROUND ABOUT) 
DERBYSHIRE e SOMERSEISHIRE 

DEVON, NORTH eSURREY 

DEVON, SOUTH SUSSEX 

DORSETSHIRE WARWICKSHIRE 

ESSE , WILTSHIRE 
GLOUCESTERSHIRE WORCESTERSHIRE 
HAMPSHIRE YORKSHIRE(E &N RIDINGS) 
HERTFORDSHIÉE | YORKSHIRE (W RIDING) 


** Nothing can be more convenient than the glumes of this little two 
shilling county series the type, though closely printed, 1s clear and they are 
nearly as hghigind twice as portabl@ as a fairly-filled cigar-case "Saturday 


Review 

JENKINSON’S PRACTICAL GUIDES. 

cap Bvo, Cloth, witheMaps, &c 

The Isle of Wight Fifth Edition  Withz Maps, 2s 62 

North Walese Fourth Edition With 2 Maps, pice 6s 6d , Smaller 
Guyle, 3s 62 e e. 

The Isle of Man? “fd 


Carhslę, Saitama, The Roman Wall and Neighbourhood 
yeh ap, 55 PES age 


The  gathedral Churches of Englanst and Wales; ther H.s 
, Architecture, and Monuments ByW J LOFTIE,B A, FSA 
© Chapt, Chapel Royal, Savcy With 29 Plans Feap dvo 


dition With Map, 6s 


e Assis 
Cloth;' s 
“Sir Lote, suppligs precisely ‘nd in briefspace tif kind of information 
that visitors to our @Medrals require ”— Saturday Review 
zne ndy Guge to Norway By TuHowuas B Wilson, MA 
7 Maps and Appendices on the Flora and History of Norway 
Le GNIS and Photograph, Lives Edition qh Corrections for 
1892 ll Post 8vo, Cloth, ss NDY Mar oF NORWAY, 25 


@mall, hendy, buginess-hke, and trustworthy "*— Tes 
. 


London 
VEDWARD STAMFORD, 26 and 27 Cockspur Street, S.W. 


© JULY 21 1893] 


. — — 





*———- 


Instrument Company, Cambridge. * + 


. . 
e Address all communications “Instrument Company, 
Cambridte." s 


* Price List of Scientific Iystfuments, sent post freee 
Illustrated Desdiptive List sent on eeceipt of 1s, 6d, 
The Cambndge Scientific Instrument Company, 
St Tibb’s Row, Cambridge. 





NEWTON'S PATENT 
Scientist's Biunial Lantern, 


AS MADE FOR 
Cambridge and London University 
* Extensien Lecturers, &c 
Highest quality only, £14 14** 
New Catalogue of Optecal Lanterns, 
Projection Apparatus, and Screntefic 
and other Shdes, Four Stamps 


NEWTON & CO. 
Opticrans to the Queen and 
the Government, 
By Special Appointment 
TO THE ROYAL INSTITUTION OF GREAT 
BRITAIN, 


3 FLEET STREET, LONDON 































































































































Concentrated 


PURCHASERS OF SELF-RECORDING 
"| INSTRUMENTS,, 

f ck as 

Self-recording Barometers, 
Sel£-recordurg Thermometers, 
Self-recording Hygrometers, 
=“) Self-recording Galvanometers, 
See Self-recording Rain-gauges, 
&c, 

Should see that they are marked, 


© 








MARK 


This mark has been entered by the Inventors and Manufacturers 


| 
TRADE’? 
| No articles without thes Mark are genuine 








à WIMSHURST 
á * MACHINES. 


With Glass Plates, all sizes, double and multiple, 
also with Ebonite Cylinders with and without 
Glass Cwes Batteries, galvanic and medical 
Telephones Galvanometers, pocket, lecture-table, 
and laboratory School Apparatus of every de- 
scription 
LancE CATALOGUE, Fifth Edition, Royal 8vo, 
144 DP » 700 oo Illustrations, Pos Post free, 74 


KING, MENDHAM, & 00. 


Westerh Electrical Works, Bristol, 
London Address 12 FENCHURCH STREET, EC 
(W B ALLISON, AGENT} ESTABLISHED 1:876 


COCOA 








60 Prize Medals Awarded to the Firm. 


BE CAREFUL TO ASK FOR FRY'S PURE CONCENTRATED GOGHA.. 


* 


A. 








——w,— 


v . 


.."WIMSHURST MACHINE. 


Pci * e 


Noris in any Weather. Best-emade, Studded PEjetes. 
g èe WITH 5 INGH PLATES, #4, ie A á 2 " 
* & : 610 o * * 
NEW POLARIZING PRISM. i ^" 
CHEAP $6CHOO0L' APPARATUS 
Approved by Science and Art Departments 
EAR WEY . ac PEHAR, 
(s 56. SHARING *CROSS ROAD, WC. + 
e E ui . i E a" ^d a 


el., œ "4 X . ?° 


tox ] NATURE 


MESSRS: MACMILLAN & C0. NEW BOOKS. 


NEW WORK BY PROFESSOR GREENPHLL 
Now Ready, 8vo, 125. 


THE APPLICATIONS OF ELLIPTIC.FUNCTIONS.. By ALFRED oe 


* GREENHILL, MA, F R S, Professor of Mathematics in the Artillery College, Woolwich ô 
'* According to the new 7 salatin for thég Mathematical Tripos at Cambridge, to come into force in the examination i May, 
e 1893, the Schedule TI of Past I includes 5 Elengntary Elliptve Functions, excluding the Theta Functions and the Theory of Trans- 
- formation ,’ so it 1s to be hoped that this re-introduction of Ellptu Functions into the ordinas y mathematical cerriculum weil cause 
the subject to recerve more general attention and study, and these applications have been put together wrth the idea of covertig this 
ground by exhibeteng thew practical importance in Applied Mathematics, and of securing the enteret of the student, so that he may of 
. he wishes follows wiih interest the analytical treatises already mentioned ? 
PROFESSOR C F BASTABLE 
Now Ready, 8vo, Cloth, 12s 64 net . 
PUBLIC FINANCE By C. F BasrazLE LL.D. Professor of Political Economy 
» at Trinity College, Dublin, Examine: in the University of London 
SCOTSMAN —' It is likely to be a standard work It wilpbe welcomed by sfidents of political science everywhere 
and not a few men more or less prominent in political or municipal life will find instruction and warning in its pages’ 
NEW AND REVISED EDITION 
Now Ready, Crown 8vo, Cloth, 3s 64 


OUTLINES OF THE HISTORY OF ETHICS By Henry SripGwick, 


LLD,DCL, Knghtsbridge Professor of Moral Philosophy in the Untversity of Cambridge Third Edition 


NEW BOOK BY E. KLEIN, M.D. . 


Now Ready, 8vo, 7s net 


THE ETIOLOGY AND PATHOLOGY OF GROUSE DISEASE, 


Fowl Enteritis, and some other Diseases affecting Birds. 
By E. KLEIN, M.D., FRS., 


Lecturer on General Anatomy ix Physiology in the Medical School of St Bartholomew' s Hospital, London 
With Sixty Illustrations e 
SCOTSMAN —*' By far the most important c8ngribution towards the history of that mysterious disogder that has yet been 
made Dr Klein's investigation 1s a piece of scientific work of the utmost possible value, for which eweryone interested 1n grouse 


ought to be thankful ” 


[JULY er, 1892 i 
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THE FIRST VOLUME OF “NATURE’S STORY BOOKS" œ e 
Now Ready, Crown 8vo, Cloth, 6s 
SUNSHINE. By Amy Jounson LLA, formerly Head Mistresse of the Rey? 
Academy, Inverness With many Illustrations 


*a* The first of a series of books intending to "present. some leading scientific principles in Suc a form as to arouse the interest 
of children “As Jar as possible Miss Fohnson has di awn her illustrations from common things, and has devised her experiments to 


segt the simplest apparatus 
COMPLETION OF BHE FIRST VOLUME 
Nqw Ready, Vol I, Super Royal 8vo, Cloth, 12s net 


A SHORT HISTORY OF THE ENGLISH PEOPLE. 


*By J. R. GREEN, M.A 


d ILLUSTRATED EDITJON 
Edited by Mrs J R GREEN and Miss KATE N ORGATE 
. * * Vol I (contaimng Perts I to X) With ro Coloured Plates and rfumerous Illustrations. 
pi ** Cases for bending is 6d net 
meee MALL GAZETTE ~" Altogether this edition Qf the ‘History’ will be far and away the “best that has been 
» — 1 Dishe e 
TIMES m appropriate, and admyrably selected Mustrations V Cannot fail to sustain. and increase the popu- 
“larity of that fascinating surwey of national h.story ” 
GLOBE —'* What 1s now promised 1s likely to be the most thorough oe of its species ” 


e " ANT -JA CORIN z7“ Singularly handsome and valuable . 6o finely printed and illustrated that it gught fairly be 
called an edzézos de [exe 
- GUGZRDIAN ~—*“ The form in which Mr*Green's book 1s now to be Presented Wil eb% wel wortRy of it . Bids fair to 
5 be a remarkable success ” 
i 
: A NEW BOOK OR TRAVEL. 4 
Now Tm ; 8vo, Cloth, 1os dr 


THE BARREN GROYND OF NORTHERN CANADA. 


ARBURTON. PIKE 
An account ofa an Esiednan " af PM d Adventure Badertaken last ylar in pur st of big game, iii a part of Northern 
e 


e o Caegda hitherto unreached by Hurogeans 
DAILY CHRONIGLE — “Mr Pike's account of camp life in the extreme cold 1s the best we have seen, and we should like 


à to quote pages of it It ıs a model ae grrative of travel and personal advente ” e 
SBOÖKMAN —'* Mbre fascinating than most of the novels thaethe Library sends gut ’ 
zi e t. * °° , MACMILBAN AND GÒ, LONDON. i 
* . . e . e 
e . e e . . 
ee ° 
. . S * Pi . ad e. * : *. 


s * "S e T d s *. at e. 
L$ Jut 2191882] ^ . NATURE \ AV 8 
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MESSRS.. MACMILLAN A 00'S PUBLICATIONS. — . 


: BOOK-KEEPING. $ 
eFIRST LESSONS'IN BOQK-KEEPING By J | A COURSE OF EASY, EXERCISES ON BOOK- ^ 








THQRNTON Crown 8vo #% 6¢ KEY Oblong 4to ros KEEPING A Companion and Supplement td the ‘Pr mer of Book- 
"EN . é keeping” By J THORNTON 18mo, zs s 
PRIMER OF BOOK-KEEPING. By the Same. “This book containg a series of r50 easy exercises in Book-keeping, which 
t8mo 1s KEY ivo 2s 6d oe hd ee wik an axt book ha d subject, but are speciaily adapted for š 
eo ~ 
. GEOGRAPHY. . 
THE ELEMENTARY SCHOOL ATLAS By | MACMILLAN'S GEOGRAPHICAL SERIES e 
p Jonn BARTHOLOMEW, FRGS 4to s Edıted by Sır ARCHIBALD GEIKIE, FR S, Director- 
maana etary Arlas 5 designed to illustrate the principal text-books on General of the Geological Survey of the United Kingdom 


TH E I - 
PHYSICAL AND POLITICAL SCHOOL ATLAS | e PLACED OF ORAT oA Tre 


Consisting of 80 Maps and complete Index By the Same Pre: Pa GEIKIE, FRS Crown 8vo 2s ~ 


for the use of Senior Pupils Roya! 4to 7s 64  Half-morocco, 1 
? MAPS AND MAP DRAWING By W A 
THE LIBRARY REFERENCE ATLAS OF THE ELDERTON x8mo 1s d 


WORLD By the Same A Complete Series of 84 Modern Nn GEOGRAPHY OF THE BRITISH ISLES By 


With Geographical Index to roo,coo places Half morocco 


edges Folo 2125 64 net Sr A GEIKIE,F RS x8mo zs 
*,7 This work has been designed with the object of supplying the pubic | AN ELEMENTARY CLASS-BOOK OF GENE- 
with a thoroughly complete and accurate Atlas of Modern Geography, in a RAL GEOGRAPHY By H R MILL, D Sc, Lecturer on Physio- 


convepient reference form, and at a moderate price graphy and on Commercial Geography in the Heriot-Watt College, 


CLASS-BOOK OF GEOGRAPHY By C. B. mburgh Illustrated Crown 8vo 3s 67 
CLARKE, F RS New Edition, Revised 1889, with 18 Maps Fcap GEOGRAPHY OF«EUROPE By J SIME, MA. 


f 8vo® Paper Covers, 3s Cloth, 3s 6d Illustrated Globe 8vo 3s 
A SHORT GEOGRAPHY OF THE BRITISH | AN ELEMENTARY GEOGRAPHY OF INDIA, 
^ BURMA, AND CEYLON By H F BLANFORD, FGS,late 
DLA Naps roe Y en GREEN and A § GREEN Meteorological Reporter to the Government of India 2s 62 , 


A. PRIMER OF GEOGRAPHY By SrGzonor | CHOCR ERY OF THD PETITION COLONIES 
GROVF,DCL Ulustrated x18mo 1s 


GEOGRAPHY OF NORTH AMERICA By 


A MANUAL OF ANCIENT GEOGRAPHY. Prof N 8 SHALER [Zn preparation 
Py DEH AMMEPERE. Caen avy oF ADVANCED CLASS-BOOK OF THE GEO- 
* LECTURES ON’ GEOGRAPHY. By General GRAPHY OF BRITAIN 
RICHARD SBRACHEY, RE Crown 8vo 4s 6d *," Other volumes will be announced in due course 
s e 
. n HISTORY., 
THE SECOND PUNIC "WAR Beng Chapters | ENGLISH, STATESMEN, TWELVE. Crown 8vo. 
fom THE HISTORY OF BOME, b Eus Bte ia aos 2s 6d each 
N , Hea ster of Rug ited, with Notes, by 
NONDLD, M A Wile Maps E en WILLIAM THE CONQUEROR ByE A Freeman,DCL, 
THE. ROMAN SYSTEM OF PROVINCIAL |* HENRYI, By Mrs J R Green 
ADMINISTRATION TO THE ACCESSION OF CONSTAN. HENRY VII By Paves GAIRDNER 
TINE THE GREAT ByW T ARNOLD,M A Crown8vo 6s CARDINALWOLSEY By Piof M GretcuTon 
* ; ELIZABETH ByE S BrEsLY 
STORIES FROM THE HISTORY OF ROME OLIVER C OMWELL By FREDERIC Harrison 
By Mrs BEESLY Fcap 8vo es 64 DER I ByH 2 TRAILL 
ALPOL By Joun Morey 
THE HOLY ROMAN EMPIRE By J AMES CHATHAM e MonLEY ? [£2 preparation 
BRYCE, M P, DCL, Regus Professor of Civil Law in tke Univer- PITT By Ear RosEBERY 
sity of Oxford Ninth Édition Crown 8vo » 6d . PEEL y] R TnuunsrFizLD 


*,* Also a Library Editon Demy8vo 14s $ 
OLD ENGLISH HISTORY By EDWARD A è 
THE AMERICAN COMMONWEALTH By FREEMAN, D CL, Regius DA of be History in the ® | 


the same Author Two Volumes, “Extra Crown 8vo es University of Oxford, & With Maps Eatra Fgap 8vo ós 


Parr I--The National Govern Part IV —Public Opinion T METHODS 'OF HISTORICAL STUDY. By the" 4 


ment Part V —lliustratidhs and Re- 
Parr JI ~The State Governments € flections same Author 8vo tos 6¢ " ? 


Part III —The Party System Part VI —Social Institutions THE . CHIEF *PERIODS OF EURQPEAN 
A HISTORY OF ENGLAND FOR BEGINNERS HISTORY Six Lectures With an Essay on Greek Cities under ® 
By ARABELLA B BUCBLEY With, Mgpseind Tables Globe 8vo Roman Rule | By the same Author 8vo igs 6d 


. 
35 HISTORICAL ESSAYS By the same *Author ™ 
A HISTORY OF THE LATER ROMAN EM- 8vo First Seres Fofirth Edition eid 6d Sed Third 1 





PIRE FROM ARCADIUS WO IRMNE, AD 395-508 By Ed.tion, yith additional Essays xos 62 Third Series $ Fourth 

JOHN B BURY, MgA, Fello of Trinity Collegea Dubin 2 Vols Senes ws 67 . " £ $ 

vais i M THE GROWTH OF THE ENGLISH CONSTI- +» * 
MANUAL OF JEWISH HISTORW AND UTION FROM THE EARLIEST TIMES» By the samee 

LITERATURÉ By Mr D CASSEL  Translated*by Mrs HENRY uthor Fourth Edition Crown 8vo 5s 3 

Lucas Fcap 8vo 2s 64 9. 


GENERAR SKETCH OF EUROPEAN HIS- 
THE CRITICAL PERIOD IN AMERICAN 4 ORY Bythe samf Author nlarged, with Mags, &c 18mo 3s 64 
Philosophy adani Unisa | Extra crown vot ord | PRIMER QF EUROPEAN HISTORY. By*the 


p ~ Author i8mo rs [Histor fB Primers 
THE BEGINNINGS OF NEW EBNGIMNDS or da . 
The Puritan Theocracy in its Relations to Civil and i nile Libergy ANNE eBQLBEYN A Chapter of English History, e 
By the same Author Crown8vo zs 64 © . . 3527-1536 By PAUL FRIEDMANN 2 Vols 8% 29s e 
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NEW AND INTERESTING MICROSCOPIG' OBJE 


. * 
Larva of Trinidad Fheny, ehowmg Illummating Organs 
Stem of Petiole of Virginja Creeper, showmg defoliation 
Potato Fungus—Peronospora 
eaf of Drosera, with Insects captured 


Rare Slides of Foraminifera, &c -— 
Peneroplrs hituus—rare, 1s 6d , AMeliolina macilenta 
Rotapa pulchella (Java)—rare 1s 6d Alveolina boscir—rare 
Polystomella imperatrix 1$ Gd Ostracoda—Cythage Jonesi 
MICA ——Selenite stage, for use with the Polariscope 


*. 


very fine 
Double Stained Blood of Salamander 


Classified List representing a Stock of 40,c00 Highest class Microscopic 
a 


Objects sent Post free on application 


W. WATSON & SONS, °? 


ESTABLISHED 1837 


film of mica 1s fitted to rotate 
in a brass plate over three different SeleniteS, by which means all the colours 
obtainable with any number of Selenite films may be produced The effects are 


zs 4—— 
CTS. e, MICROSCOPES AND 
&sa@ H 
o 2 o* APPARATUS. ` 
2 ; i: ! © Highest Quality of Workmanshigs only 
o + 6 ` W &SONS' Portable Microscope, very rigid when 

e set up, aad compact when closed Universal size e 
gna fitt ngs throughout 5 5 0 
o 1 6 “planane Bull’s-eye Stanf Condenser, “ase ag 
ot 6! gested by Mr E M Nelson 110 © 

Nose-pieces in Aluminiug, very hght and com- 
| pact— 
6 For two objectives £190 
E i 6 For three ,, 115 0 


Full Illustrated Catalogue of Microscopes and 
| Apparatus sent Post free on application 


TICIANS TO HER MAJESTY'S GOVERNMENT, 


313 HIGH HOLBORN, LONDON, W.C. 


AND 78 SWANSTON STREET, MED RI AUSTRALIA. 
AWARDED 2 GOLD MEDALS, Paris Universal Exhibition, 1889, 2 DIPLOMAS OP HONOURefor MICROSCO 


ES and MICROSCOPIC 


OBJECIS, Antwerp International Microscopical Exhibition, 1891 , and 24 GORDPAND OTHER MEDALS at the Principal International Exhibitions 
of the World 
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ELLULAR 





39 Dawson Street, 
LOWELL, 81 Grafton Street, Dublin 
STARK BROTHERS, 9 South Bridge, Edinburgh 
Cc JENNER & CO (Ladies’ Goods only), 48 Princes Street, 
Edinburgh 

















IRMED, 


Mothers & Nurses 
please Note that 
. 


j ‘NATUREFORM’ 


SHOES for Infants quà 
small Children, prevent all 
such painful malformations 
as CORNS, BUNIONS, IN- 
GROWING NAILS, FLAT 
FEET, CROOKED TOES 
and most Deformities of 
the Foot commonly pro 
educed in Childhood by im- 
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age on 277 


à Vom 
i —The "STRAIGHT" Shoe, as 


commonjy properly formed Shoes 
worn Pricea from 3s per pair * 
No 2 —À NATURAL Foor of a Child . for Infants 
No 3 —'NarugEFORM" Shoe * 


HOLDEN'S, 223. Regent St., tondon, W. 


i 
| 
| No 
| 
| 
; And Guildford, Godalming, aed Farnham 
























































For Geral Excellence, Definition, and Mag- 
e mnte intending Purchasers 

o test gur Field ad Opere Glasses against any 
e, 7? the world * e 


ee . 
Ly * Cagries . 
oan » 
OPTIMUS «SCOUT. six Bry 
e. ° A Plates, 
Mae Size À Three Dark 
Clear Deĝnition + indes, 
Good Field — . , Focussing 
* . Street, 
Target Marks, , view o PP SS 
*  r1200yagis è Fender, : à 
Magnifying 64 Shutter, e 
times Rce 





t. 
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MACMILLAN AND Co, at 29 Bedford Street, London, WC, 


" OPTIMUS " UBIQUE CAMERA. 


Pictures 4} by 3gins May be used of "ipod or 
. ighand 








HO ORNeVJADUCT, 
. PH@TOGRAPHIC OUTFITS. 


» Superid long Fotus, Rack Camera, Dark 
e. Pace, with Side, Rapid Rectilinear Lens, Instantaneous 
Shutter, Tripod gand Waterproof Case com- 


e: 





R: 
E apye plete 
uryscope ER 
OE Lens For For 
4| 25 55s. 
pA ~ e | Plates Plates 
4 With 
e. 
Rapid |84 by 64, 6hby 43, 
e Reeth le 
@ near, *' isos 110s 
‘ £4, ! e ‘se . 





w e- - = 
K Printed by tcHarp CrAv AND Sons, LiwiTED at 7 and 2% Bread StreetSHill, Queen Victoma Street, m the City of London, d. Published by 


and rr2 Fourth Avenue, New York —Tuunspav, July 21% p 
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. ‘NEWTON & CO., 
SCIENTIFIC INSTRUMENT MAKERS 


TO HER MAJESTY THE QUEEN, H RH THE PRINCE OF WALES, 
TEE. ADMIRALTY, THE WAR DEPARTMENT, THE INDIAN AND 
FOREIGN GOVERNMENTS, OXFORD, CAMBRIDGE, LONDON, 
AND MANY OF THE FOREIGN UNIVERSITIES, ETC , 

Ba Special Appoimntsent e 
TO THE ROYAL IMSEITUTIOM OF GREAT BhITAIN, AND 
THÉ SCIENCE AND ART DEPARTMENT 


MANUFACTURE 
PHILOSQPHICAL APPARATUS FOR 
Sound, Light, Heat, Magnetism, Eléctricity, Hydfostaties ; 

Hydraulics, Pneumatics, Mechanioe, ác 
CATALOGUE 6d ROST FREE 
ALSO 
Llame Light and Electric Lanterns, Projecting Microscopes, 
Polariscopes, and Micro-Polariscopes of the highest quality 
New, Catalogue, including List of Lantern Shdes, ad 


OPTICAL PROJECTION By Lewis WRIGHT Second 
Edition A Complete Guide to phe Use of the Magic Lantern, the 


Lantern Microscope and Polariscope, and to the Projection of Scientific i 


Experiments 
Just Published by Longmans, 6s , net 4s 64 , Post free, 4s 10d 


NEWTON & CO, 3 FLEET STREET, LONDON. 
e 


'NALDER BROS. & CO. 


16 RED LION STREET, 
CLERKENWELL. LONDON, E.C. 


Ouk New CATALOGUE 
ELECTRICAL TESTING 


AND 


SCIENTIFIC INSTRUMENTS: 


| IS NOW READY. 
Fg» wai ded on Application 


VA LARA nnn fan, 


l NALDER BROS.. & Co. 





Wimhurst “Influence Machines 
Of Superior Construction and Workmanship 


SCHOOL FORM, as shown in figute, 
with Contact Studs—* " 

1 inch Platesek 81eyden Jars, £1/15/- 

16 inch dÉto ditto, 


BEST FORM, for Colleges, &c — e 
8-nch®lates & 2 Leyden faxs, £3/-/ 

12 inch fito, ditto, @ £3/1Qj- 

16 inch ditto, ditto, g OLAN- 


LECTURE TABIK«MACHINES 
with MULTIPLA PLATES, from 
ai £6 10s to £50 
. s 





| 


e S 
in the Press for Early Pubkcation CGRIFFIN'S New QUATAIMOGUE *r 
ELECTRICAL, MAGNETIO, and GALVANIC APPARA@US, much 
Enlarged and fully Illustrated Send Name and Address fer Copy . 
e. 


JOHN J. GRIFFIN & SONS, ‘2 
22 oso STRHHT, ° LONDON,’ W.C. « 





E 


e .£3/10/- | 








| VEGRETTI AND ZAMBRA; 
E JORDAN'S 









form 
Price e 
£5 15s. e. 


With a supply of @harts 
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ZAMBRA 
H 

SCIENTIFIC 
] InsrrumENT MAKERS 
i TO THE QUEEN, m 
AÈ HOLBORN VIADU®T 
@ranches —45 Cornhull, 
QU Regent St , London 
I?ustrated? Desgription 

* Pox "e. 
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: uu ‘i dl. ia 
NEGRETTI & ZAMBRAS “ Illustrated Catalogue,” 600 Pages, 
13200 Engravings, Price 5s 6 R 
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EXICTRICAL ENGINEERING $e 


. 

Prof A GRAY will b&n in OCNQBER cr a Systematic Coarse of 

Tagtraction in Electrical Measu~ementgnd Pedctical Electricity — e 
hee Physical Laborfftory is felly equipped" with a Compound Steam 

Engine, @ynamos, Secondary 9Battery, ai th& moMgapproved Modern 
Measuring Instruments fo all Branches of Electrical Engineering 

Laboratory Fees at the rate of £x 1s per Lerm fgr six hours per week 
‘Composition Fee for all (Solleft Lectures fof Me Sesstyn Ato . 


Applic@ions for Calendar, Prospect and generg! information to be 
made toe i ? ji ve vibe s D e. 
> JeE LLO D, M48 , Secretory and Registrar 
. * 
. ee $ . T 
* e * . s 





























and Salaiy warted, to 
REY DR SANDERS 


THE SANITARY INSTITUTE. 


The ‘Lhirteenth Aftumn Congress and Health Exhibition wilt be held at 
PORTSMOUJH on SEPTEMBRR ef? and following days _ Patron 
H BH the Duke of Connaught, KG; K P, K1 GCSI,GCMG 

esident® Sir Charles A. Cameron The Couscil invite papers on sub- 
jects relatingfko Health and Sanitary Science 


Apply, Gating Eapenience, Subjects, 
. 





€ Further Parnculars of the Meeting can be obtained from the Secretary of 


institute © 
E Waite Watuis, 744 Margaret Street, W : 
. 
. A 
. 3 : 
e s . 
. R » . . a 
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HRITISH MUSEUM. e. GEORGE*HERIOT'S TRUST. 
EVENIXNO OPENING (8 to 10 pm) " HERIOT-WA@T COLLEGE, EDÍNBURGE 
The British Museum, Bloomsbury, will again be Open to the Public in th: 
EVENING, from 8 to ro o Clocl, po and pre MONDAY, AUGUST x PROFESSORSHIP OF CHEMISTRY 
Eastern Gallenes on Mondays, Wednesdays, and Fridays, Western ‘Ife PROFESSORSHIP of CHEMISIRY having become VACANT by ® 
Galleries on Tuesdays, Thursdays, and Saturdays the Appointment of Prof PrukiN, F R $ , to the Professorship of Chemistry 
E MAUNDE THOMPSON, in the Owens College, Mdhchester, the Governors will®e glad to red Ye ép- 
Principal LibrafMan and Secretary phcations from Candidates for the Appointment The new Professor will 
British Museum, e. commence duty on SEPTEMBER 20 next Written Applications, accom- 
July 26 panted by 30 Copies of Testimonials, should be sentgo the TREASURER of 
Ll NL ero POR Heriot s Trust onor balore $ EPTEMBER 2 i iod 
e Salary of the Professor 1s £400 per Annum Inquiries as to the 
BRITISH ASSOCIATION Duties of the Professorship should be addressed to the Principal, Heriot- 
e Watt College Candidates are requested to abstain from calling dà the 
FOR THE Governors unless they are invited to do so Ais ewe 
, Treasurer 
ADVANCEMENT OF SCIEN CE, Treasurer's manage e 20 York Place, Edinburgh, 
, 18 
BURLINGTON HOUSE, LONDON, W July 25, 1892 — 
EDINBURGH MEETING, AUGUST 3 to ro AUSTRALIAN MUSEUM, PED IN 
a are imvite or e Osition oj a 
PRESIDENT-ELECT zó oov at the Australian Museum | 
SIR ARCHIBALD GEIKIE, LLD, DSc, For See RS, FRSE, Salary ıs at the rate of £250 per annum, and the Duties are merely to 
x = Director-General of the Geological Survey of the United determine, arrange, and look after the Specimens ot Fishes and esi 
ingdom pplicants must state age, previous training and experience, 1f knowledge 
THE JOURNAL, PRESIDENT'S ADDRESS, and other Printed of French and German, and send copies of testimonials 
Papers issued by the Association dunng the Annual Meeting will be for- MEE me - addressed ie tie Eun" X the Australian 
warded daily by post to Members and others unable to attend, on appli- han SEPTEMBER. sang to be: delivered ac. the: sLuseum not iater 
cation and prepayment of ss 64 to the Clerk of the Association, Mr H C fan s 30, 1892 S SINCLAIR, Secret 
SrewARDsoN, Reception Room, Edinburgh, on or before the first day of 2e ey 
the Meeting 
G GRIFFITH, Assistant General Secretary LECTURESHIP IN MINING. ° 
The Staffordshire 'echnical Education Committee are prepared to receive 
UNIVE RSITY COLLEGE 3 LO ND ON. AER Say ouk COGMIE We RON aoe, nt the Committe@ reserve 
The Session. of the Faculty of Medicine will commence on OCTOBER 3 the right to alter this and Apphcants are requested to state what Salty 
Introductory Lecture at 4 pm, by Mr S J HUTCHINSON, Dental | they would accept 
Surgeon to Umversity College Hospital Applications to be addressed to the DiRECTOR or TECHNICAL INSTRUC» 
The Examinations for the Entrance Exhibitions will commence on SEP- | TION, County Offices, Stafford, and should be accompanied by Copies of 
TEMBER 26 not more than Six Testimonials 
Scholarships, Exhibitions, and Prizes of the value of £800 are awarded | ^ z TX 
annually BRADFORD TECHNICAL COLLEGE. 
In University College Hospital about 3000 In-patrents and 35,000 Out WANED, a Head Master of the Chemistry and Dyeing Department 
patients are treated during the year Thirty-six appointifes, eighteen | The person appointed will be required to commepé early m SEPTEMBER 
being resident, as House Surgeon, House Physician, Obstetric Assistant, | NEXT, if possible, and devote the whole of His time to the Duties of the 
&c , are filled up by competition during the year, and these, as well as all | Appointment Salary, £250 per Annum . 
Sees and Dresserships, are open to Students of the Hospital without Applications, stating Age, Experience, Qualifications, or Diplomas, must , 
Prospectuses, with full information as to Classes, P & b be sent co me not later than AUGUST: 5; < a 
Steed from the College, Gower Street, W C DOE eB ae July 5, 159g » JOHN NMT TER, Secretary 
E A SCHAFER FRS, Deaf 
PM BORSBURDRS, M DU oer WARRINGTON TECHNICAL 
a. | INSBITUTE : 
? y The Committee are prepared to appomt leachers of the following Sub- 
ST. THOMAS'S HOSPITAL MEDICAL jects —English Gnd Commercial Correspondence), French, Spanish, 
e SCHOOL German, Writing, Shorthand, Book keepmg, Arithmetic, Mathematics 
i Mechanics, Pl Steam, Ch Metallurgy, Building C 
echanics, Physics, Steam, Chemistry, Metallurgy, Building Construction 
ALBERT EMBANKMENT, LONDON, S. E * 
The WINTER SESSION of :892-93 "wil open on MONDAY, | Pucat sting erm, to be adéressed to ; 
OCTOBER adi TA te Ecs eh be EU AUI at 3 pm by the CHARLES MADELLY, Setretary 
ight Hon Sir art P,DCL,LLD,FRS 
[WO ENTRANCE SCIENCE SCHOLARSHIPS of Ziso ana | NOTICE is Hereby Given that the Post of - 
460 respectively, open to first-year Students, will be offered for com- Andrews’ Professor of Astronomy in the University of Dublin will be 
petition The Examifation will be held ort September 28, 29, and 30, Vacant before NEXT OCIOBER Candidates will please send in 
and the subjects will be Chemistry and Physics, with either Physiology, | their, Applications, on or before OCTOBER 1, addressing them to 
Botany, or Zoology, at the option of Candidates ‘Récistrar, 1ritity College, Dublin,” to whom also any inquiry for 
5 Scholarships and Money Prizes of conse ule value are awarded at the fugfher informatiog ought to be addressed 
eSSIOnA! arminations, as aisqsevera: edais -— Irem, SS mtn m sen — T T = 
Special Classes gre held thragghout the year for the Preliminary Scientific | E 
and Intermediate M B Examinations of the University of London mee | REQUIRED, two London . Graduates in 
All Hospital Agpomtments are open to Students, without charge » Honours, as Demonstrator in Roology andeLecturerin Mentaland Moral 
The Fees may bg paid in one sum or by instalm@hts Entries may bó Science, 1@spectively Salary, 1n each case, up to 4209 —Apply to the 
made Sepagetely tó Lectures oF to Hospital Practice, afd special arrange MANAGER, Scholastic, &c , Association, 8 Lancaster Place, Str md 
ments are made for Students e:ft¢ring in their second or subsequent years , 
also fos Dental Students and for Qualified Practitioners DEMONSTRATOR in BIOLOGY wanted 
De Regi ter ofap ved Lodgings 1s kept by the Medical Secretcef who fe University Tutorial Coliege Salary, £2co —Apply at once, stating 
also has a List of local Medical Practitioners, Clergymen, and others who ull particulars, to the PRINCIPAL, University Tgtonal College, 124 
$9 
receive Students into@heir houses Boghsellers’ Bow+ W C 
s Prospectuses a all EAM may be obtamft from the Medical $ E X 
ecoa Mr GORGE Nanbu * G H MAKINS, Den | NORTHAMPTON GRAMMAR SCHOOL 
ERER, Thee SEPA E NOOT 49 BE RE-ORGANIZED AS AN ORGANIZED SCIENCE 
UNIVERSITY COLLEGE OF NORTH . L 
-Á $ An léxpefenced Teacher in Science Subjecg Wanted after the Summer 
$ eo wW ALES, BANGOR € | Hagidays 5 . 
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Sale by Ae SCIENTIFIC 


* e ° 
TULSDAY, AUGUST 9 
COLLECTION OF BRITISH , LÉPIDOPTFRA AND OIHER V V Q I A | | | I 1 S. . 
"AL. NAIWRAL HISTORY SPECIMENS $ 
MR. J. C. STEVENS will sell by Auction a ‘ 
at his Great Rooms, 38 King Street, Covent Garden, on TUESDAY, - 





AUGUST g, at half-past 12 precisely, the Collection of British Lept- 
doptéra formed by the Late E  CoorER, Esq, and other Insects, 
i including a small Series of Fine Bred Specimens of P Dispar, Choice t 
Exotic Lepidoptera, ind other Natural History Specimens, Cabinets, &c The following is a list of the Pgrtraits that: * 


On View the Day prior, from ro till 5 and Morning of Sale, and . > 
Catalogues had have appeared in the above Series — 


HOLLOWAYS PILLS Miss 

aul MEDICINE’ 
Is unequalled in the Cure of all Disorders of the LIVER, 
STOMACH, KIDNEYS AND BOWELS. A Great PURI. 
FIER of the BLOOD; a Powerful Invigorator of the 
Bystem, if suffering from WEAKNESS AND DEBILITY, 


and és unequalled in Complaints incidental to Females, 
9. 








MICHAEL*'FARADAY 

THOMAS HENRY HUXLEY. 
CHARLES DARWIN 

JOHN TYNDALL 

GEORGE GABRIEL STOKES 

SIR CHARLES LYELL 

SIR CHARLES WHEATSTONE. 
SIR WYVILLE THOMSON 
ROBERT WILHELM BUNSEN 
ADOLF ERIK NORDENSKJOLD 
SIR WILLIAM THOMSON 
HERMANN L F HELMHOLTZ 
SIR JOSEPH DALTON HOOKER, 
WILLIAM HARVEV 

SD GEORGE B AIRY 

J LOUIS R AGASSIZ 

JEAN BAPTISTE ANDRE DUMAS. 
SIR RICHARD OWEN. 

JAMES CLERK MAXWELL. 
JAMES PRESCOTT JOULE 








On the rst of every Month 


"HE JOURNAL OF BOTANY, 
BRITISH AND FOREIGN 
Edited by James Britrev, FLS, British Museum 
Contents —Onginal Articles by leading Botanists —Extracts, and 


Notices of Books and Memoirs —Articles in Journals —Botanical News — 
Proceedings of Societies 


Price rs 3d — Subscription for One Year, payable inSdvance, 125 
e 
* London WES, NEWMAN, & CO, 54 Hatton Garden, EC 


SO ee RM 
"THE ENTOMOLOGIST'S MONTHLY 
MAGAZINE e 


Pr&e Sixpence, Monthly e 


Edited hy C G Barrett, J W Douctas, W W FowLER, M A,F L.S 
R McLacutan, F RS, E Saunpexs, F L S sand ^ WILLIAM SPOTTISWOODE 
H T SramNTON, F RS 
This Magazine, commenced in 1864, contains standard articles and note ARTHUR CAYLEY e. 


on all subjects connected with Entomology, and especially on theInsects of 


. SIR C W SIEMENS 
the British. Isles 


Subscriptign—Six Shillings per Annum, post free JOHN COUCH ADAMS 
London GURNEY & JACKSON (Mr Van Voorst’s Successors), JAMES JOSEPH SYLVESTER 
ae NSO Row DMITRI@VANOWITSH MENDELEEFF 
N B —A Second Series was commenced with the Number for January 1899 
LOUIS PASTEUR e 





THE ENTOMOLOGIST: 


AN ILLUSTRATED JOURNAL OF GENERAL ENTOMOMOGY Proof impressions of these, printed on India 
Edited by Ricuarp Sourn, FES, ha 
Yeh the Assistance of 
H W Bates, FLS,+ ES, &c 






hyper, may be had from the Publtshers, prie * 


C R Buwrs, FES DS D SHar, FZSe FES ,& = m` 
W Lucas Distant, FES &c G H VERRALL F E S ` et of 27 Portraits . 
EpwagDA Frrcu,FLS,FES W Warren, M A, F EeS s. each » % the S f 7 é . tal 
MARTIN Jacosy, FES J J Wer, RLS,FZS,FES 


of 
J. Lescon, BA,FLS,FES |F B Ware D,FLS,FES some Portfol for 47, carriage page 





There are frequent Lithographed Plates by the best Entomological e ° 
Mtists, and occasional Woodcuts e e -~ 
London WEST, NEWMAN & CO, 54 Hatton Garden® THE PORTFOLIO MAY BE HAD SEPARATRLY, ; 
> o 
THE ZOOLOGIST erc PRICE 6: e 
A MONTHLY MAGAZINE OFeNATI@RAL HISTORY e$ e e E 3 e ‘ 
. 
third Series Edited by J @ Hartine, FLS,FZS,, merfibereof the a sa E * ? 
British Ornithologists’ Union , contains=~ * . . . € d m e oe $ e 
i EM Artides by aknan naturalists 1n every brancleof zoolagy , * a. à - 
abits of animals arrtval and départure of migratory &irds , occurrence of 9 . 
tare birds distribution and migration of British Fed AREA fish , new or Cheques and eoney poriere payable to 
rare marne fish, Men aquaria, pe cle ouem land ané fresh e ° e » 
water mollusca with remarks on the haunts and habits of the species, and . 
other matters of general interest to ghoae who delight 1n natgiral history MA G 4LLA 4, e €O., e 
Reports of ie Lanneaft, Zoqlogıcal, and eee rio Reri ws . 
of natural history books ccastonal translations from, foreigif zoological 
ournals of important and interesting articles im various panchediof zoology OFFICE Of SNABUWRE 3. . e . e 
Chere are occasional woodcuts 4 è . Te è e. * " 
SIMPKIN, MARSHALL, & CO , Stationers’ Halé Court el* o e’ 29 BEQFÜRD STREEB, STRAND... 
i e . . [ J ^ 
9 s . 
e E : e : bd . e . i . . 
. ,* , e ° ee °’ é .? = . 
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PRACE QNE SHILLING NET 


NATURAL SCIENCE. 


* A Monthly Réview of Scientific Progress. 


* CONTENTS of No. 6, AUGUSS 


e. NOTES AND COMMENTS 
TEE AN EN CY OF THE GREAT OCEANIC BASINS 
r A Russe, WALLeCE 
II THE DOCIMATE OF EUROPE DURING THE GLACIAL 
. LIUM By CrgMENT Rew, FG S xi rs 
TII DEAT Ry P CHAtMERS MiTCHELL M 
IV THE GEOLOGY OF THE CENTRAL HIMALAYA ByH 
B Woopwarp, FGS 
V THE ALBATROSS EXPEDITION By W E Hovig, FLS 
ON THE "GRAMMAR OF 


A 


VI PROF LLOYD MORG AN 


SCIENCE” ByR J Rye M A, MaB 
- VII TECHNICAL EDUCATION IN SURREY By J PERCIVAL, 
MA,FCS 
Reviews 
M Past and Present By Prof Hutt —Grouse Disease 


Dr E Kurtin ~The Physiology of the Invertebrata By 

Dr A B Grirritss —Lifein Motion By Dr J G McKen- 
prick —The Microscopic Determinat an of Rock-Forming 
Minerals By Dr_F Lozwinson-Lassivc —English Botany , 
eet Part II ByN E Brown ~Grasses By C H 
OHNS 

News or Universities, MUSEUMS, AND Societies 

OBITUARY 

OBSERVATIONS AND CORRESPONDENCE 


LONDON AND NEW York MACMILLAN & CO 





SCIENTIFIC WORKS 
ON SALE BY MACMILLAN AND BOWES, 


CAMBRIDGE 


YARRELL, WM —A History of British Birds è x? 20 Wood 
Engravings 3 Vols, 8vo, Cloth [1837 to 1843 A Find Copy of the 
First Edition $4148 6d 


HEWITSON, W C —Coloued Illustrations of the Eggs of 


Bntsh Birds, ‘with Descriptions 2 Vols, 8vo Cloth 1846 Good 
Copy £3108 
WILSON, A, and PRINCE C. L BONAPARTE 


—American Ornithology With Notes, &c, by Sr WM JARDINE 


Coloured Plates 3 Vols Impl 8vo Roxburgh Binding 1876 
(Pub £6 6s) 43 ros 
DAY, F —The Fishes of Malabar Coloured Plates. 4to 


Half Morocco, Top Edge Gilt 1865 £2 ros 

LUBBOCK, SIR JOHN —Monograph of the Collembola, 
and "Thysanura Plates (some Coloured) $8vo, Cloth 1873 18s 

VICTORIA INSTITUTE, JOURNAL OF TRANS- 
ACTIONS Vols r, 9 to 16 6 Vols in Cloth, remainder m Numbers 
155 

SIEMENS, SIR WM —Scientific Works? 3 Vols , and Life 
by W POLE 4 Vis 8vo, Cloth, 1888-89 325 

GRUENHAGEN, A —Lehrbuch der Physiologie 
in 13 Parts 3884-87 18s 


Í * COLLEGTIONS OF MINERALS, 


3 Vols 





> 

« For the Use of Students, Bie Teachers, Prospectors, &c , and to 
illuetrate the leading ‘Textbooks, in Boxes, with’ Trays 

50 Specimens, 10s. 6d ,100 do , 21s , 200 do , 44 


e. New Pric® List of Minerals, Rocks, and Sirigraphecal Serres o, 
‘ost Free r 


« ROCK SECTIONS f@ the MICROSCOPE from rs & each, Post Free 
CATALOGUES GRATIS 


CABINS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c 
always m Stock 


THOMAS D. RUSSELL, 


- 7% NEWGATE STREET, L@NDON, Ee ^ 


RECEN SHELLS. et 


Marine, Land, and Freshwater shells from all Parts 
of sf World. e e . 


SELECTI®NS SENT ON APPROVAL 
e. SPECIMENS EXCHANGED COL TONS PURCHASED 


a FOREIGN CORRESPONDENCE INVIT. D 


HUGH "FULTON, Dealer ig Recent $hWls, e 
© 89 FuLuTM Roa Lonwon, sw® 


bL d 





. 








ROCKS, OR FOSSILS, * 


— 

° Fust pullished Price? 10$ 
e 

FIVE PLATES, EACH 16} x 19} INCHES, IN PORTFQLIO 


net, 


s 
COMPARATIVE PHOTOGRAPHIC SPECTRA 


. oF auk e. 


HIGH SUN AND LOW SUN FROM (H) TO a 
Showmg the Atmospheric Absorption Bands Sections I to Xu 


BY 


FRANK McCLEAN, MA, FRAS 





Price 20s net 


TWELVE PLATES, EACH 16} X x08 Inches, IN PORTFOLIO 


Also by the same duithor 


COMPARATIVE PHOTOGRAPHIC SPECTRA 
or THE 


SUN AND THE METALS, 
Extending from above (H) to near (D) 


e. 
London EDWARD STANFORD, 26 & 27 Cockspur Street 





Now Ready . 


THEORY OF NUMBERS. Parti By 


G B MATHEWS, M A, Fellow of St John's College, Cambridge, 
Professor of Mathematics in the University College, North Wales 
8vo, 12s 


A TREATISE ON PHYSICAL OPTICS. 
By A B BASSGET, MA,FRS 16; A 
By the same Author * 


A TREATISE ON HYDRODYNAMICS. 
With numerous EFamples Vol I, 10s éZ , Vol u 125 6a 


AN EREMENTARY TREATISE ON 
HYDRODYNAMICS AND SOUND ys W 


* Mr Bassetis to be congratulateg on having produced a work that gught 
to achieve success ""—4Acadeny 


Cambndge DEIGHTON BELL & CO 
London GEORGE BELL & SONS 





Post Free for Six Stamps 
Natural History Book Circular (No 117). 
Important Works Jor Sale on 


MAMMALS, 
RNITHOLOGY, 
BEER & AMPHIBIA. 


WILLIAM WESLEY & SON, 


28 ESSEK STREET, STRAND, LONDON 





Just PUBLISHED 
PROCEÉDINGS OF IHE SOCIETY 
FOR PSYCH|CAL RESEARCH 


PART XXI-—CoxrENTs Record of Observa ions on Certain Pheno- 
mena@of Trance—Hypothe@sis of @raud—Clairvoyance and Fraud—Mrs 
Piper’s Early Teances, &c , &c Price zs 6g 

PAR XXII CONTENTS O» Indication of Continued Terrene 
HP dene Part of Phantasms of the Dead~Record of a Haunted 
Hou e Sybliminal Consciowsness—Further Information as to Dr 
Back E s Experiments on Clairvoyance, &cg . Price 3s 64 


London KEGAN PAUL, TRENCH, TRUBNER & CO, Ltd 
° 
Just Published, Grown 4to, Cloth, Bevelled Boards, Price 55 net 


COLOR*VISION: ån’ Essay eDiscussing 


xisting S heorieg Explaining Views hitherto incompletely Published, 
and compsing Illustrated Descriptions of important New Exper ments 
e ith Three Plates, By EDMUND HUNT, Glasgow 





. Glasgow JOHN SMITH & SON, Renfield Street | 
@London SIM@KIN, MARSHALL, & CO, Ltd 
e . s 
. . o e . e 
ee . e . . e 
. . * 
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: Instrument Company, CAmbridge. 


Addressell communications '*Instrffment Company, 
Cambridge n . 


e 
Price list of Scientific Instruments, sent post free. 
Illustfited Descriptive List sent on receipt of 1s. 6d. 
The Cambridge Scientific Instrument Company, 
e St, Tibb’s Row, Cambridge 


ail STANLEY jing 
Mathematical Instrament Manufacturer to H M Government, Council of 
India Science and Art Department, Admiralty, &c 
Mathematical, Drawing, and Surveying Instruments 
of every description, 
Ofthe Highest Quality and Finish, at the most Moderate Prices 
FHlusirated Price. List Post Free 
W F S obtained the only Medal in the Great Exhibition of 1862 for 
E«cellence of Construction of Mathematical Instruments, and the only 
Gocp Mepat In the International Inventions Exhibition 1885 for Mathe 
matical Work Silver Medal, Architects’ Exhibition, 1886 
Address -GREAT TURNSTILE, HOLBORN, LONDON, WC 


GEASS-TOPPED BOXES. 





Neat Rectangular Boxes. 
a inches by rhinches, depth 1 inch, per dozen xs. 44 
. 20 5 nI n » Yn » is 6d 
3h n vy 2 ” n Ion , as od 


Circular Boxes, Card Trays, Glass Tubes, &c 


HUGH FULTON, 
89 FuLHaM Roap, LONDON 


LIVING SPECIMENS FOR THE 
MICROSCOPE. 


Volvox globator, Brachionus rubens, Paludicella rendere, Pluma- 
tella repens, Lophopusørystalım$, and other beautiful™.amples of Pond- 
Life rotococcus, Spirogyra, Vaucheria, Charn, Amoeba EA rw pel 
Vorticella, Paramcecium, Hydra, and other types for the Student Of Biology 
Specimen Tube, rs Post-$ee $ 


. T. E. BORTON, 
FARLEY ROAD, MALVERN LINK 


MINERALOGY. 
SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 
ESTABLISHED 1840 Late 277 STRAND 


Choice Mineral Specimens, Gem Stones, Carved Opals, Polished 
Rock Crystal Balls, Fossils, Rocks, and Rock Section 











Crystal of Pyroxene, Pink Grossular, Ruby on Matrix, Burma, Diatom- 
aceous Earth, Hakodat: Japan " e. 


JAMES R, GREGQRY, . ` 


MINERALOGIST AND "G£oLogisT. 


*9999999999999999999999 


SPECIAL AND TYPIOÁL COLLECTIONS® 
Fon SvrupEN1ÉR L&crURESS, Musgums, &C, * > 

As supplied to the Science and Art Department, South Kenengton e 
EVERY REQUISITE FOR RRACTICAL WORK, 

Also, Museum FitBags, Cages, and all Materials for Display, &c . 

of Specimens . 
COLLECTIONS OF MINERALS, FOSSILS, & RQCKS, 
To Illustrate all Elementary Works 


SPECIAL COLLECTIONS FOR EACR WORK | 


nnn enn e 
NEW LISTS NOW READY, e 
And may be had Post free on application at the Repesitory and Museym, 








88 CHARLOTTE STREET, FITZROY 6QUARE, e 
LONDON . . 
e e . 
e. . e . 9 
e * " . n . s 
. v 


€ 9| Sec Chalna montagui 










F. H. BUTLER, MA Oxon, Assot R S Mihes, 
NATURAL HISTORY AGENCY, 
e158 BROMPTON ROAD, LONDON 
Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Collections or single specimens provided for students of Mineraloj 
Geology, Petrography, Metallurgy, Physiogriphy, and Agricultural Che- 
mistry, to illustrate special works or for individual requirements A great 
variety of British, Euf&pean, and American Oresalwaysin stock, also aleve 
selection of Micro-Slides of Typical and Remarkable Rocks, Micro-glass of 
all sizes, Blowpipe and Dissecting Apparatus@and Cabinets for every class of 
Natural History objects An interesting series of specimens exemplifying 
the Kaolinization of Granite has just been obtamed from Cornwall 


 MICROSCOPICAL SLIDES. 


SPECIALLY CHEAP SERIES. 


AwNA10MY OF SPONGES ANATOMY OF CCLENTERATES 
(Series B — 1:2 Shdes, 9s Sd) (Senes C —12 Shdes, ros 62) 
Sec Halichondria panicea Sertularia operculata 
” pumila 
Plumularia similis 
Obelia geniculata 
Campanularia angulata 
Aglaophenia pluma 
Bougainvillia fructicosa 
Halecium muricatum 
Pennatula phosphorea 
Sec Alcyonium digitatum 
Trans sec Sagartia 
Long See Actina 
of Annelids, Echinoderms, Crustaceas 
evelopment of Invertebrates, &c , &c 


See Lists 
Price List of Specially High Class Selected Slides sent post free 


SELECTIONS OF SLIDES SENT ON APPROVAL FREE OF CHARGE 
J. SINEL, Biological Laboratory, JERSEY. 
NO BELLADONNA NEEDED. 7 E 


FOURNET'S REFRACTOMETER. 
OCULIST'S APPARATUS (PATENT) 


SILVER MEDAL, PARIS, 1889 
See ‘‘ ENGINEERING,” July 18, 1890 


Shown before the Royal Institution. 


CURATIVE SPECTACLES 


FOR UNEASY SIGHTS. 
MR. A. FOURNET (The Inventor), 


Sec Diciyocylindrus stuposus 

Sec Stelletta collingsi 

Sec Spongilla fluviatilis m ova 

Spicules Pachymatisma johnstonia 
"m Leuconia nivea 

Sec Sycandra (Grants) compressa 

Inner surface Syc compressa 

Sycandra crhata—entire 

‘Trans sec do 

Ascandra contorta 


Other Series represent Anatom 
Polyzoa, Ascidians, Fishes, 





48 BENTINCK STREET, WELBECK STREET, wW œ 


(Hours 11 47) 
Consultation Fee, 5s. 
Spectacles, Steel Frames, from 75 6a 


Morning Post —'*'fs bad sight on the increase?" s answered by A 
Fournet with much common gense ” 


Homeopathic Review —''1f you need to see Wetter, yet shrink from 
glasses,read A Fournet's ‘Philosophy of Sight ' '" 


(15 Stamps, from the Author ), « 
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A» SHORT HISTORY OF THE ENGLISH | A GENEALOGICAL STEMMA Of THE KINGS 
PEOPLE By JOHN RICHARD GREEN, SLL D , late Honorary OF ENGLAND AND FRANCE By d C HOLE One 
. Fellow of Jesus College, Oxford Aaw and Revited Edition Wiga Sheet 1s 
Md iei ee sm ave CHRONOLOGICAL TABLES A Sepa 
cient History (with an Inde 
rie ie Guate Yk Seep eae Hn | R ERRORE TERRA Re uo ON d M 
en CLE E (54071090. AES a OUO T BgS NEW HISTORICAL ATLAS AND GENERAL 
HISTORY OF THE ENGLISH PZOPLE B HISTORY By R H LABBERTON New Ed Re- 
ye Same Author m Vole 8vo 16s Cach x: y vised aud Enlargad 15$ ii ad ee 
The Charter, 1214-1291 The Parliament, 307-1461 7 Wih Ki: | A SHORT MANUAL OF THE HISTORY OF 
Maps VoL II ~The Monarchy, 1461-1540—The Reformation 1540- INDIA With an Accgunt of INDIA As 11s. The Soil, Climate, and 
1603 Vor II] ~-Puritan England, 1603-1660—The Revolution, € @roductions, the People, their Races, Religions, Public Works, and 
1660-1688 With Four Maps Vor IV —The Revolution, 1688-1760 Industries, the Civil Services, and System of Administration By Sir 
—Modern England, 1760-1813 — With Maps and Index ROPER LETHBRIDGE, Fellow of the Calcutta University — With 
THE MAKING OF ENGLAND By the same Maps Crown8vo ss 
Author With Maps 8vo 165 ANN È ISOR OU. R TIMES. D M u^ 
a Diurnal of Events. 
are ROET LE sagen D By the same Social and Pen Home and Foreign, Som ghe peer Queen 
ti t ti st ‘> 
ANALYSIS OF ENGLISH HISTORY, based on | Reg» BV JOSEPH IRVING In2Vol vo 18s each oo 
Green's ‘‘ Short History of the English People ” ByC W A TAIT, Vol 1, June 20, 1837, to February 28, 1877 Vol II , February 241871 
M A, Assistant Master Clifton Col lege, New and Revised Edition to June 26 1887 
Crown $vo 4s 62 Pe toes pi MU pul o wee Part II March 2ogs874 L 
READINGS FROM ENGLISH HISTORY Se- July 22, 1878, 4s 6d, Part n, July 23, 1878, to June 24, 1887, 9* : 
pri pi Baled by JOHN RICHARD GREEN Tires Pee ANNALS OF OUR TIME a Record of Events 
Cromwell III Cromwell to Balaklava et and Poiitical, Home and Foreign Vol m Part I From the 
LECTURES ON THE HISTORY OF ENGLAND. ihe End ofthe Yent "iyo. y EE HAMILTON FYPE vo 4s OE 
y 1t. Aps rown ovo M. ew et 35 regi Is Od ene IS 
GREEK LIFE AND THOUGHT FROM THE 
HISTORICAL COURSE FOR SCHOOFS AGE OF ALÉXANDER TO THE ROMAN CONQUEST By 
aveni by E = In n C T; p Pesti Pibfessor of EE pare ial DD, Fellow of Tnnty College, Dubhn 
odern History m tbe Univeisity of Oxfor mo 
THE GREEK WORLD UNDER ROMAN SWAY - 
aS SEETON. OF T oe BIS From Plutarch to Polybius By thesame Author Crown 8vo 105 67 
E A E 7 d 
and Enlarged with Chronological Tables, Maps, and Index. CE T MAKERS OF MOOTEN wed Mer 
HISTORY OF ENGLAND By “Epira arors, Ganisawni, Three Lectures By 
LEE New Edition, Revised and Bieg, with Coloured M. pua ri Modera Hytory and Folitical Economy, bor 
aps 25 
A SUMMARY OF MODERN HISTORY By M. 
HISTORY OF SCOTLAND By MARGARET MICHELET Translated by M C M Simpson Pd 8vo 
èe MACARTHUR zs 4s 6d 
HISTORY OF ITALY By Rev. W HUNLZ' ENGLAND UNDER THE ANGEVIN KINGS 
MA New Edition, with Coloured Maps $35 6g By KATE NORGATE With Maps and Plans 2 Vols 8vo 32s 
HISTORY LUE CA. By J Simz, | SCANDINAVIAN HISTORY By E C OTTÉ 
ew Edition, Revised 35 e With Maps Globe 8vo 6s M 
HISTORY OF AMERICA. , By Joun A.| THE EXPANSION OF ENGLAND By] R 
DOYLE With Mafs 6d y 
45 SEELEY. M A, Regus Professor of Modern History in the Uni- 
HISTORY OF EUROPEAN COLONIES By versuff of Cambridge Crown 8vo 4s 64 
E J PAYNE, MA With Maps 4s 62 QU COLONIAL EXPANSION Extracts from 
SHISTORY "n FRAN CE By CHARLOTTE M. above By the same Author Crown 8vog Sewed rs 
YONGE Wih Maps 3: 6¢ A PRIMER OF INDIAN HISTORY. Asiatic and 
HISTORY * PRIMERS —Edited® e by Joun European yJ TALBOYS WHEELER 1x8mo ıs 
RICHARD GREEN, LIS 18mo 1s erch OLLEGE HISTORY OF INDIA, Asiatic ‘and 
ROM By Rev M CREIGYTON, M As D European By the sme Author With Maps Crown 8vo 3s 64 
e gt of Des History in the University of Q A SHORT HISTORY OF INDIA AND OF THE 
" FRONTIER WATES OF AFGHANISTAN EPAUL, AND 
- GRÉ CE By C A FyrFE, MA te Fellow BURMA By the@ame Author WitleMaps Crown 8vo ras 
pfe Colleae Onid Mars a CL M CAMEOS, FROM ‘ENGLISH HISTORY By 
REEMAN aps CHARBOTTE M YONGE E F 8 h FROM 
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MESSRS. MACMILLAN & C0.'S NEW BOOKS. - 


. NEW WORK BY PROFESSOR GREENHILL 
e Now Ready, 8vo, 12s 


THE» APPLICATIONS OF ELLI PTIC FUNCTIONS By ALFRED GEORGE 
GREENHILL,MA,FRS, Professor of Mathematics m the Artillery College, Woolwich 
“According to the ngu 1egulatzons for the Mathematical Tripos at Cambridge, t come into force in the examination in May, . 
1893, theSchedule TI of Past I includes ‘ Elementary Elliptic Functions, excluding the Theta Functions and the Theory of Trans- 
Kerfor mation ,’ so it as to be hoped that thes 1e wntroduction of Elliptic Functions into the ordinary mathemafcal cursrenulum weil cause 
the subject to recevve more general attention and study , and these applications have been put together with the idea of covering thes 
ground by exhibiting therr practical importance in Applied Mathematics, and of securing the interret of the student, so teat he may uf 
he wishes follow with interest the analytical treatises already mentioned ” 
PROFESSOR C F BASTABLE 
Now Ready, 8vo, Cloth, 12s 64 net 
PUBLIC FINANCE. Ry C. F BasranLE, LL.D. Proféssor of Political Economy 
at Trintty College, Dublin, ae in the Universit ® Æ London 
SCOTSMAN —''Itis likely to be a standard work It will be welcomed by students of political science everywhere 
and not a few men more or less prominent ın political or municipal lıfe will find instruction and warning in its pages’ 
NEW AND REVISED EDITION 
Now Ready, Crown 8vo, Cloth, 3: 64 


OUTLINES OF THE HISTORY OF ETHICS. By Henry Sipewicx, 


tL D, DCL, Knightsbridge Professor of Moral Philosophy m the University of Cambridge Third Edition 


NEW BOOK BY E. KLEIN, M.D. 


Now Ready, 8vo, 7s net 


THE ETIOLOCY AND PATHOLOCY OF GROUSE DISEASE, 


Fowl Enteritis, and some other Diseases affecting Birds. 
By E. KLEIN, M.D, F.RS., 


Lecturer on General Anatomy p Phystology in the Medical School o§St Bartholomew's Hospital, London 
. With Sixty Illustrations 9 
SCOT SMAN —"Byfat the most important contribution towards the history of that mysterious disorder that has yet been 
made Dr Klem’ s invesQgation is a piece of scientific work of the utmost possible value, for which everyone interested in grouse 
ought to be thankfi 
THE FIRST VOLUME OF “NATURE’S STORY BOOKS” 
eNow Ready, Ciown 8vo, Cloth, 6s 


SUNSHINE By Amy Jounson, LLA, formerly Head Mistress of the Royal 


Academy, Inverness With many Illustrations 
+a The first of a serves of books intending to present ome leading scientific principles rn such a form as to arouse the interest 


of children “As Jar as possible Miss Johnson has di aw her ust ations from common things, and has devised her experiments toe, 


suit the sumplest apparatus 
COMPLETION OF THE FIRST VOLUME » 
,Now Ready, Vol I, Super Royal 8vo, Cloth, 12s net 


A SHORT HISTORY OF THE EN GLISH PEOPLE. 
. By J. R. GREEN, M.A 
e ILLUSKRATED EDITION 
Edited by Mrs J R EEN and Miss KATE NORGATE 
VoP I (contaimng Parts I E X rap i (edie ts 6d ma and numerous Illustrat ®ns. * z se 
PALL MALL GAZETTE T e Altogether this edition the ‘History’ willebe far and away the pest Aet has Seen 


published ” e 
TIMES —'' Copious, appropriate, and sdmirably Selected illu Cannot fail to suste and inerease tfe popu- 


larity of that fascinating survey of national history ” e. e* 
GLOBE —‘eWhat ıs now promised 15 likely to be the most thorough uction of its species ” 
ANTI-JACOBIN —* Sngularly handsome and vajuable So fine inted and illustrated that 1 might fairly be 


called an edztzor de luxe”? e 
GUARDIAN —''The form in tà Mr Greetfs book 1s now to be presented will be evell worthy of it Bids fer to 
, 


be a remarkable success ' 
‘ "A NEW BOOK OF, TRAVEL, ." . e . 


Now «Ready, Svo, Gioth ® hos 64 *. e 


THE BARREN GROUND OF NORTHERN CANADA.” 


By* WARBURTON PIKE. ^ 


An account of aP Expedition full of Paul i Adotitui à undertaken last year in paa tut S£ ibl DUE a part of Nager 
Cgnada Ainthert® unreached by Europeans 
DAILY CHRONICLE —“ Mr Pike’s accoun®of camp life in tHe extreme cold isthggbest we haye d and we should hke 
. 











to quote pages of it It 1s a model narrative gf travel angl përsonal adventure ” . . 
BOORMAN —'' More fascinating than most of the novels that ehe Libty sends out " B 7 eo ee? e - 
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PERKEN, SON, & RAYMENT, “sma LONDON. 


For General Excellence, Definition, and Mag- | “ OPTIMUS a3 UBIQUE CAMERA. PHOTOGRAPHIC OUTFITS. 


nifying Power, we invité intending Purchasers 
o test our Freld and Opera Glasses agaregt any | Pictures 4} by 341ns_ May be used on Tripod or 
h 





zn the world tn han Supertor long Focus, Rack eet ie Dark 
Carries Price, with Sede, Raged Recttlenear Lens, Instantaqgous 
a » » $ 
0 PTI M y S S C 0 U T . six Dry Rapid Shutter, Tripod and Waterproof Case com 
plete 
Plates, / ` Euryscope 
Medium Size Three Dark | Ea Lens For For 
Clear Defimtion Shdes, | £5 5s 
Focussing — Plates Plates 
Good Field 
= Mk Scree With 
arget ates View Rapid 83 b T 
y 64, 63 by 43 
1200 yards Finder, Rectili- p^ : 
Magnifying 64 Shutter, near, ‘Y6os ' 110s 
times &c * £4 | s. 











WIMSHURST MACHINE: 
Works in any Weather. Best made, Studded Plates. 


e WITH 15-INCH PLATES, 44 10 0 


17 r 1, 5 10 o 
6 10 0 . 


. NEW POLARIZING, PRISM. 
. CHEAP SCHOOL APPARATUS 


Approved gy Science and Art Department 





56 CHARING CROSS ROAD, ac 
e 


^s BOOKS FOR THE- COUNTRY, 
i Bw Sir JOHN LUBBOCK, F &.S 


THE ORIGIN ÁNDeMETAMCRPHOSES OF INSECTS. 
With Illgstrations By Su®@JOHN LUBBOCK, Bart Crown 8vo 


35 60 

ONe BRITISH WID FLOWERS CONSIDERED IN 
TREI PELATION TOINSECTS By the Same With Ilustra- 
tof& Crown 8vo, 4s 6d . - 

FLOWERS, FRUITS, AND LEAVES With Xlustrations 
By the Sagie Crown 8vo, a 6d 


. 
MADAM HOW NE ).8 Figs? Lessons v | S Dr A R WALLACE 


EARTH Long ror CHÖLDREN the Sage Crown 8vo, 3s 629 
ixi. THE MALAY ARCHIPELAGO The Land of the Orang 
PROSE IDYLLS e Bpthe Sal GN wn 8vo, 35 62 * Utang and the Bird of Paradise. By A R WALLACE, LL D Maps 
e By SIR SAMPEL BARER FaR S and Hlustmtions Tenth Editio® «Crown 8vo, 65 e 
WILD BEASTS AND THEIR WAYS emimiscences of | CONTRIBUTIONS TO THE THEORY OF NATURAL 











Epirep Bv Rev J G WOOD 
WANDERINGS4N SOUTH AMERICA, North-west of 
the Wmted States and the Antilles By CHARLES WATERTON 
EMed by Rev J G Woop With zooIllustratons Crown 8vo, 6s 
People Edition ~ With too Illustrations Medium sto, 62 


e By CHARLES KINGSLEY 
GLAUCUS, 8x, THS WONDERS OF THE SEA SHORE, By 


CHARLES KINGSLEY With Coloured Igusgafions Extr#Clot! 
Edges®ePresentatyon Edition Crown 8vo, E og s ie i 














Europe, Asia, Africa, America By the Sage Illustrated Egtra | SELEC JON ,®nd Tropical Nature and other Essays By the Same 
e Crown 8vo,125 6d © e ee . @ e New Edition Crown 8vo, 6s * 
e 
ETTE ‘g MACMILLAN 4NO,C0, LONQOR 
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A WEEKLY ° ILLUSTRATED JOURNAL OF SCIENCE ~ 
** To the soled ground 
Of Nature trusts the mind which builds for aye” —WORDSWORTH. 
No. 1188, Vor. 46] THURSDAY, AUGUST 4, 1892 [PRICE SIXPENCE. 
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Registered as a Newspaper at the General Post Office ] [All Rights are Reserved 
THE NEW PATENT WATKIN ANEROID BAROMETER i: 
Püicgs FROM Amongst many unsolicited Testimonials the 
5 to £7 following has been received by the maker — 
S MADE EntNBURGR, May 31, 1889 
Dear St&,—l1 have just returned 
from a six weeks' stay at the Ben 
à Nevis Observatory,and while there 
T had an opportunity of test- 
im ETE SN ing thedmirable qualities 
ez] € 72 N of your new '' Watkm" 
Aneroid The result has 
been most saisfantory, the | 
extreme error noted being ' z 
ly About fanamch ' Engraved Real Size 
| Hanae iy aera: the Ob A NEW ACHROMATIC COMBINATION, 
NS Faden er was i COMBINING THE DEFINITION OF A MICROSCOPE WITH THE 
reqigently tes y taking 
it down 2ooo feet and then PORTABILITY OF A POCKET LENS 
comparing ıt with the stan- | * If you carry aema Platyscopic Pocket Lens (which every observer of 
dard on my return lhe Nature ought to do) "—GnANT ALLEN in Knowledge 
results obtained speak vol- , The Platyscopic Lens 1s invaluable to botanists, mtneralogists, or ento- 
umes for the highclass — mologists, as it focuses about three times as far from the object as the 
workmanshipand great ac- | Coddington Lenses This allows opaque objectsto be examined easily è 
curacy you have attamed ' © The Platyscopic Lens is made of four degrees of power, magnifying 
m the manufacture of this respectively ro, 15, 20, and 3p dtams , the lowest power, having the largest 
instrument | fiel id, is the best adaptei for Revers! uss : di npe 
e Lenses are set in Ebonite s, and mounted 1n 'lortoiseshell Frames. 
@ (Signed) rx 7 y Observer | Pru of the Platyscopic Lens, mounted in Tortorseshell, magm- 
Scott Met Soc Jying eather 10, 15, 20, or 30 diameters, 185. 6d, each power. 
To be obtained of all Opticians and Wholesale Houses | Illustrated description sent free. 
J. J. HICKS, 8, 9, & 10 HATTON GARDEN, LONDON | JOHN BROWNING, 63 STRAND, LONDON, WC 
“The ‘STAR’ MICROSCOPE is a modern mar vel at its low price p p 
Tho lenses alone aro erorth tho money "Brisk Medical Joa? NEGRETTI. AND ZAMBRA, 
e . N 
* SOLE MAKERS OF > 
3 s = 
*| 
t 
B E C K S NE “RECORDER. 
o 
5 Latest and Mest Perfect 
£9 fis. to £5 5s. ji form 
e à . Price 
< £s 159%, 6d. 
d SA With a supplgof Charts- 
d 3. NEGRÉTT ., 
NM à AND . . 
Ep, ZRMBRA, °° 
f 3 
e Screntrric 
INSTRUMENT MAKERS 
TG THE QUEEN, 
e 38 HOLBORN VIADUCT 
out in bifiss? S Ww 
feat! a- Branthes —4& Cornhill , 
neatly a es 122 Regent St , London 
panned, apd 1s Illustrated Descripgon * 
not only fist-rate e ost Free 
in optical qualities, . e t we 


but 1s now a handsome, e RS " ma 
yell-finished Instrument ¢ NEGRETTI & ZAM S 'Üillustratéd Catalogue," €00 Pages, 


r e e9999e9929 99999999999 . © . 770 ngravifigs, Price 5s 6d o : 
e 
R. & d. BECK, 68 CornhiB, London, E e æ DE aic No. 6583 Telegraphic T Lon e 
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. UNIVERSITY COLLEGE, LONDON. . THE SANITARY INSTITUTE. 
. 
h ESSION of the FACULTIES of ARTS and LAWS and of The Thirteenth Auti@an Congress and Health Exhibition wall be held at 
SCIENCE Gactadise the indit arid Oriental Schools and the Departmmt | PORTSMOUTH on SEPTEMBER 12 and following days — Patron 
* of Fine Arts) will begin on OCTOBER 3 The Introductory Lecture will | H R H the Duke of Connaught KG,KP,&T GCSI,GCMG " 
he given atz2opm by Prof A E Housway, BA President Sir Charles 4 Camefon The Council invite papers on sub? 
* jects relating to Health and Sanitary Stience . 
PROFESSOPS Further Paruculars othe Meeting can be obtain from the Secrgtary of 
F ALTHAUS, Ph D German the Institute 
T HUDSON BEARE,B Sc Assoc | Engineering shd Mechanical Techno E Waite WAL i5, 744 Margaret Street, W 
Mint CE FRSE, logy e Mud e a race ete, wane M DRUGS GE CHRISTCHURCH 
2 SPENCER  BEESLY, lancent and Modern History BALLIOL COLLE GE, CHR STCHURCH, : 
Rr PED ONNEY, Ds cone dM J (Yates-Gold Ego E XFORD . 
R * C ,| Geology an ineralogy (Yates-Gold- A 
“LL D,FRS,FGS } smid Professorship) TRINITY COLLEG , Oo 
1 W RHYS*—DAVIDS, LL D 


*|Pal and Buddhist Li erature 


PhD 
ANTONIO FARINELLI, L B Itahan Language and Literature 
J A FLEMING,M A.D Sc,F RS Electrical Technology 
G C FOSTER, BA, FRS Physics (Quain P-ofessorship) 
H S FOXWELL MA Pohtcal Economy (Newmarch Pro 


fessorship) 
ALEXANDER HENRY, M A Jurisprudence and Consntutional Law 
LL B 


and History 
M J M HILL MA, DSe Mathematics 
A E HOUSMAN, BA Latir 


W P KER, MA 


H LALLEMAND, B és-Sc 

A LEGROS 

Rev D W MARKS 

A F MUIRSON, MA 

F W OLIVER, MA,DSc 
KARL PEARSON, MA,LLB 
K S POOLE LLD 

J P POSIGATE MA 

W RAMSAY, PhD FRS 
CHARLES RIEU, Ph D 

F A SCHAFER FRS 

1 ROGER SMITH, FRIBA 


J SULLY, MA,LLD 


L ME Mime HARCOURT, \ Civil Engineering and Surveying 

w F R WELDON, M A Zoology and Compaia ive Ámtomy 
} Godrell Professorsh®)g 

W WYSE MA 


Greek 
ee MTEES FCS,rkIC \Chemical Technology 


) 
HUGH STANNUS FRIBA} 
(Lecturer) pAppl ed Art 


Sundents are admitted to all classes without previous examination 
Scholarships, &c, of the value of £2000 may be a: arded annually 
The Regulations as to these, and further information a» to Classes, Prizes, 

&c may be obtained from the Secretary a 


J M HORSBURGH, M A , Secretary 


UNIVERSITY COLLEGE OF NORTH 
T WALES, BANGOR 


(Incorporated under Royaj Charte- ) 
Departments—ARTS, SCIENCE, AGRICULTURE 
PuiserPAL—H R REICHEL, M A, Fellow of All Souls College, Oxfurl 
AGRICULTURAL DEPARIMEYT 
Suajects— TEACHERS— 
Agriculture—DotGLAse A Gitcurist, BSc «Agric. Ecm) MRAS 
FHR Assistants, Jony Owes, M A (Edin) Tuowas WINTER, 
M A (Edin) 
Chemistry—Professgr, Jawes J Dossie M A, D Se, late Clark Fellow of 
Glasgow University Assistant Lecturer and Demons rator, GEoncE 
McGowan, PhD,FR@E University of Leipzig Assistant. Lec- 
* tarer in Agric@tural Chemistry Charles F AgCHInALD, M RAS € 
Botany—Professog, REGINALD W  PuiLLiPs, M A a B Sc (Lond ), late 
Scholar of St Sohn » College Cambridge 
Zoology and Entomotogy—Puitip J WHITE, M B. (Ed) 
Mathemau&—Professor, GzoraeB MaTHEws, M A., Fellow of St Joh: 
College, Campridge, and Fellow of iversity College, 
Assfsnt Lecturer, J J ALEXANDER, M'A , late Scholar of 
College, Cambridge 
Physics—Professor Ayprew Gray, MA, F RSE D strator, R W 
SriwAnRT, B Se (Lond ) 
Veterina& Science—GiirriTH Evans MD, CM, MRCVS 
Lance Wrs eying—Roserr GRIERSON é 
Architect@ral Drawing and Building Constrüction--RonEnT GRIERSOY 
Farm BAE keeping—J J ArtgxANgER MA . 
€ The Classes arp arranged that a complete Scientific Agricultural Train 
ing 1s g&ven in the two years Agncultural Course, whicle includes tif suba 
Je.ts tequired for themore important AgriculfsrA Examinatiogfs In 
connecgon with these Classe week'y excursions are made eo selected farms 
im the neighbourhood 8 purposes of illustration e. e. 
The Agricultural Diploma of NN is awarded @o those Stugents 
n d 
cl 


Englsh Language and Literature 
(Quain Professorship) 
French Language and Literature 
Fine Arts (Slade Professorship) 
Hebrew (Goldsmid Professorship) 
Roman Law 
Botany (Quain Profe-sorshiv) 
Applied Mathematics and Mechanics. 
Archa®logy (Yates Professorship) 
Comparative Philology 
Chemistry 
Arab c and Persiar 
Physiology (Jodrell Professorship) 
Architecture 
{Philosophy of Miad and Logic (Grote 
Professorsh p) 





ee 


who gain Ceruficyes of Proficiency 1! the ects of the Course, The 


by 
average cast of living in. Bawgor, in ng NE Fees, is about Pio for 
the@Cofege year . * o e œ 
The negt Session opens on CCTOBER 4, 18g2 e 
Further information as togCoutses, Diplomas, Entrance and other Scholar- 


ships, &c , 1s contained in the Prospectus of the Agricultu Department 
which together gyvith the G&erf Prospectus, ieee fae particulars of 
e 


Arts and Serence Classes, os sent freg i applicatidii to 


e OHN EDWARD LLOYD, M 


. 
e 
e -s Bangor, duly 1, 182 


^", 


. e e Secretafy and Registrar 
š . . . 
. 5 
. e 
n . * é 
5, .* 


NATURAL SCIENCE SCHOLARSHIPS AND EXHIBITIONS 


A combined Examination for Natural Science Scholarships and Exhibi 
tions will be held by the above Colleges, beginning on TUESDAY, 
NOVEMBER 15 1892 

Three Sch Jarships and 
being worth £80 a year 
@ Te subjects tor examination will be Physics, Chemistry, and Biology but 
Candidates will not be expected to offer themselves in more than two of 
these 

Particalars may be obtained by application to A VERNON Harcourt, 
Christ Church, Oxford 


UNIVERSITY COLLEGE OF NORTH 
WALES, BANGOR. 
ELECTRICAL ENGINEERING 


Prof 4 GRA} will begin in OCTOBER NEXT a Systematic Course ot 
Instruction in Electrical Measurement and Pracucal Electricity " 

‘Lhe Physical Iaborwory 1s fully equipped with 2 Compound Steam 
Engine, Dyramo. Secondary Battery, and the most approved Modern 
Measuring Instruments fur all Branches of tlectrical Engineering 

Laboratory Fees at the iate of £1 ıs per lerm for six hours per week 

Composition Fee for all College Lectures for the Session S10 

Applications for Calendar, Prospectus, and general infurmation to te 


made to 
J E LLOYD, M A, Secretary and Registrar 


THE LONDON HOSPITAL MEDICAL F 


COLLEGE. . 

The WINTER SESSION will commence dá MONDAY, OCTOBER 3 » 

‘lhe Hospital is the largest general hospital in the Kingdom, and con- 
tains nearly 800 beds Number of in patients la& year, 9458 out- 
patients, rrgog2,. accidents, « 0,846 

Surgical operations daily 

APPOIN [MENTS —Resident Accoucheur, House Physicians, House 
Surgeons, &c Forty of these Appointments are made Annually aiv me- 
rous Dressers, Clinical Clerks, Post-mortem Clerks, and Maternity Assistants 
are appointed every Three Months All Appointments are Free Holders 
of Resident Appointments are also provided Free Board 

SCHOLARSHIPS AND PRIZES —Two Entrance Science Scholar- 
ships, value £75 and £50, and two Buxton Scholarships, value 430 and £20, 
will be offered for competition at the end of September to new Students 
Numerous Scholarships and Prizes are given annually 

FEnRS—120 Guineas in one payment, or 1 50 Guineas by instalments 

‘Ihe Metropolitan, Metropolitan District, East London, and Great Eastern 
Railway Stations are close to the Hosgital and College 

For further information apply personally or by letter to 

Mile End, E Muvwvno Scorr, Warden 


sGEORGE HERIOT'S TRUST. 
ERIOT-WATT COLLEGE, EDINBURGH 
PROFESSORSHIP OF CHEMISTRY 


he PROFRSSORSHIP of CHIÉMIS I RY having become VAC 
e Appointment of Prof Pernin, F RS 
in the Owegs College, Manchester, the Governors will be glad to receive ap- 
plications from Candidates for the Appointment The new Professor will 
commence duty on SEPTEMBER 20 nexte Written Applications, accom- 
panied by _o Copies of Testimonials, should be sent to the TREASURER of 
George Heriot s Lrust, on or before SEPTEMBER 2 

‘Lhe Salary of tfe Professor 1s £400 per Annum Inquires as to the 
Duties of the Professofshige should be add¥essed to the Principal, Heriot- 
Watt College Candidates are geauested to abstain from calling on the 


Governors pns they are invited to do so 
DAVID LEWIS, Treasurer 
TrAsurer » Chambers, 20S ork Phe, Edinburgh, 
s.— 


Two Exhibitions wgl be offered, the Scholarships 
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Tby 
, to the Professorship of pel 


e e * July 25, 2892 PE CES Nt ale 
ROYAL SCOTTISH GEOGRAPHICAL 
et SOCIETY 
The fffice ot SECRPTARY will be VACANT on OCTOBER 15 1892 
Applicatigns are mgd from gentlemen with previous experience, and 
capable,of undertaking Editorial Duties A knowledge of French and 
German iyessenual Salary £200 pemAgnum Addressibefore SEPTEM- 


BERg)to CHAIRMAN or RECOMMENDATIONS CowgirrrEE, Royal Scotush 
Geo iphical&oziety (Edinburgh 


DEMONSTRATOR in BIOLOGY wanted 


. Or University Q'utorial College Salary, £200 —Apply at once, stating 
full particulars, to the Principat, University Tutorial College, 124 
BookseMlers’ Row, we 

e 
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Sale bp Auctgp. SCIENTIFIC BOOKS, 
é TUESDAY, AUGUST, $ 


COLLECTION OF BRITISH LEPIDOPTERA AND OTHER 
NATURAL HISTORY SPECIMENS . 


M&*J. C. STEVENS will sell by Auction 


at his Great Rooms, 38 King Street, Covent Garden, on TUESDAY, 
AUGUST g, at half-past 12 precisely, the Collection of British Lepi- 
doptera formed byethe Late E Cooper, Esq, and other Insects, 
incleding a small Series of Fine Bred Specimens of P Dispar, Choice 
Exotic Lepidoptera, and other Natural History Specimens, Cabinets, &c 


Gu View the Day prior, from 1o till 5, and Morning of Sale, and 
Catalogues had 


MADAGASCAR. 

List of animals, birds, microscopical preparations, living reptiles, hst of 
Coleoptera , list of Lepidoptera and otoer orders of insects, list of plants, 
seeds, fresh orchids, bulbs, &c , hst of arranged collections , list of scientific 
photographs ditto for amateurs, for the steregscope —* Madagascar and 
its Peoples," from every point of view—size to 24 X 30 ctm (especially bga l- 
ful views of the primitive forest, the famous orchid country on the Muti- 
tanana, crocodiles in freedom, the slave market, sull hfe of tropical fruits of 
the natural size, &c, &c, &c) Seeds of tropical fruit trees 

Each list sent free for ten pfennige in postage stamps (English, French, 
or German), which will be deducted from the price of objects ordered 


F SIKORA, Naturalist, ANNANARIVO, MADAGASCAR 
{vrå Marseilles) 


FROM MR. WALTER SGOTT’S LIST. 
. THE CONTEMPORARY SCIENCE SERIES. 


Edited by HAVELOCK ELLIS 
Crown 8vo, Cloth, 3s 6d, each, Half Morocco, 6s 6d Illustrated 
THE EVOLUTION OF SEX  ByjProf PATRICK 
GEDDES and J ARTHUR THOMSON 


ELECTRICITY IN MODERN LIFE By G W DE 
TUNZELMANN 


THE ORIGIN Oy THE ARYANS ByDr TAYLOR 


PHYSIOGNOMY *AND EXPRESSION By P 
MANTEGAZ2ZA > 


EVOLUTION AND'DISEASE By] BLAND SUTTON, 


FRCS E 
THE VILLAGE COMMUNITY By G L,GOMME 
THE CRIMINAL, By HAVELOCK ELLIS 
SANITY AND INSANITY By Dr € MERCIER 
HYPNOTISM By Dr ALERT MOLL (Berlin). 
MANUAL TRAINING By Dr C M WOODWARD 
THE SCIENCE OF FAIRY TALES By EDWIN 
SIDNEY HARTLAND 
PRIMITIVE FOLK By ELIE RECLUS 
BACTERIA AND THEIR PRODUCTS By Dr 
SIMS WOODHBAD 
EVOLUTION OF MARRIAGE By LETOURNEAU 
EDUCATION AND HEREDITY ByJ M Guyau 
THE MAN OF GENIUS. By Prof LOMBROSO 
THE GRAMMAR OF SCIENCE* By Prog KARL 
PROPERTY. ITS ORIGIN AND DEVELOPMENT 
By LETOURNESU 
VOLCANOES PAST AND PRESENT By of 
RDWARD HULL, LLD, FRS . 
Among others the following writers are preparing volumes for this senes -* 


Prof E D Cope, Prof G F Fitzgerald, Prof J Jastrow9(Wisconsin) 
Prof A C Haddon, Dr J B Longstaff, Prof Jemes Mavor, Prof Aug 


Weismann 
London WALTER SCOTT, LIMITED, 


24 Warwick Jane, Paternoster Row ‘ 
Se IRR M END iouis V "m 
KNOWLEDGE: 
A MAGAZINE OF SCIENCE, §IMPLY WORMED, 
EXACTLY DESCRIBED e, 
Tafi by A COWPER RANYARD 


Tle AUGUST NUMBER contains — e 


The Liquefaction of Gases By VaucHan ObnisH 

Bee Parasites By E A BUTLER 

"Lhe Cause of Earthquakes By the Rev H N Hurcur&$x 
Planetary Nebule By Miss A M CLEeRKE 

Lightning Photographs B9 A” C RANYARD L 
Ruminants and their Distribution By R LYDEKKER 








LJ 
. 


The Currents of the North Atlantic By R BEYNON 
PRIÉE SIXPENCE . .* 
OFFICE 326 HIGH HOLBORI& PEZ 
s LÀ 
° e 
. è " ? o : 
e * . . e 
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ON SALE BY" 


MACMILLAN & BOWES, 


CAMBRIDGE. 
e 
*9*9999999999999999999999999 


e 
ROYAL SOCIETY Transactions from 1836 to 1885 


1836 to 1874 in 39 Vols Half-bound, 1875 to 1885 in 28 Vols, Cloth 
In all, 67 Vols 4to £50 
e 


ROYAL SOCIETY Proceedings from Vol rto Vol 50, 
Number 304 (iSoo-November z891) 49 Vols, Cloth, and Parts 
A14 X4$ 


ROYAL SOCIETY Transactions from then commence- 
ment in 1665 to 1800, Abridged, with Notes, &c, by HUTTON, SHAW, 
and Pearson 18 Vo!s, 4to , Calf, r809 £2 ros 


PHILOSOPHICAL MAGAZINE Third Series, Vols 
13 to 37 (1838-so) Fourth Series, Vols ri to 42 (1851 71) In ail, 
67 Vols in 34 Half-Calf Ufiform, 1838-71 £13735 


PHILOSOPHICAL MAGAZINE fifth Series, Vols 
20 to 30 (July 1885-December 1890), complete in Numbers £7 7s 


EDINBURGH PHILOSOPHICAL JOURNAL, edited 
by Brewster and JawEsoN 14 Vols 181926 The Edinburgh 
New Philosophical Journal, edited by JAMESON 57 Vols, 1826-54 
New Senes, edited by ANDERSON, JARDINE, and BALFOUR 19 
Vols 485564 The Complete Work, 9o Vols , Half-calf £18 18s 


EDINBURGH JOURNAL OF SCIENCE, conducted 
by Brewster Both Series, forming the Complete Work 16 Vols 
1824-32  Half-morocco £4 45 


ANNALS OF ELECTRICITY, MAGNETISM, AND 
CHEMISIBY Conducted by W Srurczon 10 Vols, 1837-43 
Half-calf £3 35 


QUARTERLY JOURNAL OF MATHEMATICS 
* Vols x to 24 (1890), 20 Vols Half-bound, the rest ın Numbers 430 


. 

MONTHLY NOTICES OF THE ASTRONOMICAL 
SOCIETY OF LONDON Vols rto 42 (1827-82), Vols 1 to 33, 
Bound into rr Vos , Cloth, the rest in Parts as Published, with Index 
tothe first 29 Vols  £e5 $ 


TAYLOR'S SCIENTIFIC MEMOIRS, 5 Vols Half- 
calf, 1836 52, an@ the New Series, 8 Parts A*CÓmplete Set of this 


Important Work 45 5s e 


*ROYAL SOCIETY OF EDINBURGBH» Proceedings, 


Vols 5 to 16 $862-89), 7 Vols , Cloth, remainder 1n,Parts 
*,* Three Volumes have Stamp on Titles 


47 tos 
e 


e e 
MINUTES OF PROCEEDINGS OF THE “INSTI- 
TUTION OR CIVIL ENGINEERS Vols @7 to 93 (1873-88), and a 
99 to rof (18go 91), with Name and Subject Indices (2) @r Vols x 
to 58 Brief Subject Index for Vols 59 to 106, Engineering PÉucation, 
189: , Charter, Bye-Laws, &c , 1889 48 8s e. 


. e 
PROCEEDINGS OF THE ĽONDON MATHE- e e 
Rorreat SOGIBTY Vols x to 2x (s8or)@n Clot, £16 , 
e e e 


SHE MASHEMATICAL MONTHLY, Edited by J 
18) RuxKLE. Compfege in a's oy 8vo Cambridge, Mass, 
1859 6x 38s * e * ë 

Ths journal, negf scairte, Was disconflified at the time of the American 

Civil War Contains contributions by P E @Chase, G B Bond, Prof 

Phirce, W De Hepkle*Elgg Loomis, S Hewcomb, A Cayley, J E Oliver, 

T H Safford W. Watson, E B Elhott, Chauncey Wright, Ww Chauv@net 


W Ferre Matthew Collins, CU Davis, and *hery e 
e . e e eo * - 
e . . 
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THE SPECIALISTS 
NEW VOLUMES 


, NATURE - 


Gf WHITTAKER “AND' 00:5 New, Books. 
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SERIES. 


LIGHTNING CONDUCTORS AND LIGHTNING GUARDS. * By OrivER J Lover, LL DS 


DSc,F RS, MIE E, Lyon Jones Professor of Experimental Physics in the University College, Liverpool 


In x Vol , Grown 8vo, 530 pg e 


cady next month 


. (AR 
ELECTRIC LIGHT CABLÉS, AND THE DISTRIBUTION OF ELECTRICITY. 


By STUART A RUSSELL, Assoc M Inst C 
“The various systems of 


very great value "— E/ecérical Review 


,MIEE With x07 Illustrations 
poss distribution, heating losses, omnt ng, cost of distribution, testing, safety devices, &c , are dealt with 


& book of : 


“This book 1s one of the best that could be taken up by the student to give him a general knowledge of what 15 involved in the comprehenseve title, 


The Distribution of Electricity '”—A ature 


THE ALKALI-MAKERS’ HANDBOOK. Tables and Analytical Methods for Manufacturers of 


Sulphuric Acid, Nitric Acid, Soda, Potash and Ammoma 
Enlarged and thoroughly Revised 


By GEORGE LUNGE, PhD, and F HURTER, PhD 
In Crown 8vo, ros 62 Half Leather, 125 


Second Edition, 


“The present ed tion gives abundant evidence that care 15 being tazen to make the book a faithful record of the condinon of contemporary quantitative 


analysis ’’—Prof E THORPE in Nature 
* That excellent book "—1he late Prof W DITT IAR 


“ It 1s an excellent book, and ought to be in the hands of every chemist "—RBio$ J J Hur 


A TREATISE ON MANURES, or, the Philosophy of Manuring. 


Index By A B GRIFFITHS, PhD, FR S (Edn), FCS 


** The book s brimful of highly useful information "—Live Stock Journal 


With Illustrations and 


Second Ed tion, Revised and Enlarged Crown 8vo, 7s 6d 


“ We gladly welcome its appearance, as supplying a want long felt in agricultural literature, ind recommend every farmer and agricultural student to 


possess himself with a copy without delay ”— Farn and Home 





MANUAL INSTRUCTION —WOODWORK ByS Barter, Organizer and Instructor of Mgnual 


Training 11 Woodwork to the London School Board, and Organizing Instructor to the Joint Committee on Manual Traming in Woodwork of the 


School Beard fur London, the City and Guilds of London Technical Institute, and the Worshipful Company of Drapers 
Illustrated by 383 Drawings and Photo-Engravings 


Ricks BSc Lond 
“This very excellent and practical work ’’—.Vature 


“We have no words but those of commendation for the volume before us 


illustrations are abundant and beautifully clear ° — Schoolmaster 


LEATHER WORK Stamped, Moulded, and Cut 


Manual for Learners By C G LELAND, M A, With numerous Illustrations, 55 


Hibrary of Popular Science. 


NEW VOLUME . 
MINERALOGY. The Characters of Minerals, tfeu Classi- 
fcation and Description By Dr F H HATCH With :75 Ilustra- 
tions Crown 8vo, Blue Cloth. 3s 
“Dr Hatch has admirably umted brevity ard clearness in his treatment of 
the crystallographical and physical character. of mineral, "—Nature 
“We cordially reconmend this little booa of Dr  Hatch's as one of the 
best that students could purchase “—Scicace Gossip " 


PRECEDING VOLUMES 


PICTORIAL ASTRONOMY. By G F CEAMBERS 4s 
THE PLANT WORLD. ByG Massez 3: 6g 
LIGHT. By Sir H TRUEMAN WooD 2s 67 


VOLUMES IN PREPARATION 
ELECTRICITY AND MAGNESISM, By 5 R. Bor 


GEOLOGY. By A "| Jukes BROWNE 
CHEMISTRY. By T Boras, FIC,F€S 


With a Preface by GEORGE 
Fcap 4to, Cloth, 7s 6d 


* 
The matter ha, been ably thought out and excellently arranged Whe 


A Practical 
[Just published 


Cuir-Bouili, Sewn, &c. 


| 


Technological handbooks, 
EDITED BY SIR H TRUEMAN WOOD 
CHEMISTRY OF COAL TAR COLOURS, By Drs * 


BENEDIKT and KNECKT Secondgidinen 6s 6d 
DYEING AND TISSUE PRINTING. By W Cnooxzs," 


RS zs 
COTTON. SPINNING. ByR MaRsDkN Fourth Edition 


COTTON WEAVING. By the same Author [Ju the press 


WOOLLEN AND WORSTED CLOTH MANUFAC- 
TURE By Prof ROBERTS BEAUMONIL Second Edition 7s 6d 


PLUMBING. ByS S HzLLvgR 180 Illustrations gs 
GLASS MANUFACTURE. By PowLLL, CHANCE, and 


Harris as 64 
PRINTING. By C. T Jaconi, of the Chiswick Press gs 


BOOKBINDING. By] ZazHNsDORF Second Edition 5s 
SILK DYEING AND FINISHING By G Hussr, 


S,FIC With x66 coloured patterns 7s 6d 


3Libtarp of Arts, Sciences, Manufactures, and 3noustríes. 
*. NEW AND RECENT VOLUMESe 
s THE OPTICS OF PHOTOGRAPHY AND 


» PROLTOGRA@HIC LENSES 
of the Bs Hisn Journal of Photography ith 68 Illustrations 3s 62 


t An excellent guide, of great practical use ”—_Vai@c 


THÉ ART AND.CRAFT OF SABINET 


MAKING By D DENNING Wnh $19 Ilustrations,e5s 
t We h@rtily commend it "—C 2:262 Maker 
“Well planned, and written in a pleasing and simple style "— Varure 
* A carefully-consideged and well watten book "— Wok 


THE' PRINCIPLES OF PATTERN- 


MAKSNG  Wnten specially for Apprentices and Studen s in Fech- 

nicaMBchools | By the Author of ' Pattern Making,” “Betal Turning,” 

** Pratucal Irfgfounding," &c ith ror Engravings [Zn the press 
tt Ths volume has been wntten to give students ang others a g 


@ethe pringtples or glgment@of the trade of the engin@rs® pattern-mak ^ 
= 


A FIRST ROSK,OF ELECTRICITY AND 


MAGNETISM, for the Use of ementary Science 2nd Art andEn- 
gmeering Stuffents and General ders ey W PERREN èHAY- 
@UCK, M Inst , Ee Wfth numeros Origu™i Il'ustrations and Ques- 


tion, complete Index, and Reit Pages fac Notes. ez; 67 
“Mr Mflycock's book cag be recommended as beng decidedly good of 
its kind, and students who purchase a copy will obtajn an excellent grougd- 

wog of the sciençe "— Blectigcal® cues ee e € 


By J TRAILL TAYLOR, Editoy, 


sp ofa 


INDUCTION COILS. A Practical Manual 


for Amateur Coil-makers By G E Bovery 240 Pages and more than 
109 I llustrgtions, Square Crow:8vo, 35 (Just published 
. 


"THE PRACTICAL TELEPHONE HAND- 


BOOK AND GUIDE TO THE TELEPHONIC EXCHANGE. 
By JOSEPH POOLE (Whitworth. Scholar, 1875), Chief Electrician to 
ye late Lancashire and Cheshire lelephone Exqgange Co, Lmtd, 
lanchester $Vith 227 Illustrations, Square Crown tvo, 35 6d 


as y 

: Confains readable scena: of x the Best known and most widely-used 
instruments, together with a coiderable amount of fresh information not 
hitherto Ped in book form ”—Flecirutan 


“Whe author confufes himstyy closely to apparatus im actual use 


amongst us, orewhich is earning deserved co endagon elsewhere, and 
eschewsÉheories in favour of practical detail’ —7 c£ Eneuwer 
. 


BOTTONE’S ELECTRICAL INSTRU- 


MONT MAKING Fifth Edition, Refised and Enlarged 7x Hus- 
trdhons 35 


‘A M Py useful companion "Mechanical World. 
BdTTQNE'S ELECTRIC BELLS, AND 


ALL ABGUT THEM A Practical Book for Practical Men With 
e more than zoo Illustrations Fourth FMiton, Revised, 3s 
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THE x ELECTRICIAM pÁ SERIES? just published Pcawios net © 
370 Pages, 159 Illustrations, Pfice &: 64 e FIVE PLATES, EACH 16} x rof INCHES, If PORTFOLIO . 


MAGNETIC INDUCTIONIN IRON AND 


OTHER METALS e ByJ A EWING, MA, BSc, 

After an introductory chapter, an acapunt 15 given ‘of the cee which 
are usually employed to measure tle magnetic quality of metals A cIf&pter 
ong Mbnetic Hyste@esis follows The influence of Temperature and the 
influence of Stress are next discussed The cóhception of the Magnetic 
Circuit 15 explained, and the book concludes with a chapter on the Molecular 
"Theory of Magnetic Igduction 


. 320 Pages, 155 Illustrations, Price 6s 64 Post free 


PRACTICAL NOTES FOR ELEC. 


fRICAL STUDENTS ByA E KENNELLY and H D WIL- 
KINSON,MIEE 


“ELECTRICIAN ” PRINTING & PUBLISHING Co , hd. 
SALISBURY Court, Freer Street, LoNpoN, EC Catalogues free 


NORWAY. 


A NEW HANDBOOK. 
MURRAY’S HANDBOOK, 


e Fighth Edition, 7s 6d 


Pope up to date" "Graphe 

edition is practically a new book, having been revised 
and tg en rewritten by THos MICHELL, Esq, HBM 
Consul-General for Norway, and contains, sufer aha, a new 
route map of Norway and an appendix contaming Cycling 
Routes, Grammar and Vocabulary, detachable, and contained 
ma pocket. Also an Index and Directory, containing essential 
information, Hotels, &c , at the end 


The Collected Works of Werner Yon Siemens. 
Trapslated by E. F. BAMBER. 


VoL :r —SCIENTIFIC PAPERS AND ADRESSES 


Including Paper$ on Duplex Telegraphy Electrostatic In- 
duction The Mercury Unit ofeElectrical Resistance Laying 
and Testing Submarine Cables The Dynamo-Electric Prin- 
ciple The ce ae ot Light on the Electric Resistance of 
Selenium, &c , &c , 
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THE STUDY OF ANIMAL LIFE. | 


By J. ARTHUR THOMSON, M.A., F.R.S.E. 


Lecturer on Zoology, School of Medicine, Edinburgh With 
8o Illustrations Crown Svo 5s 


(UNIVERSITY EXTENSION MANUALS}, «l 
Edited by PROF KNIGHT, of St AndreW's Univerye 


= MU,RRAY, Albemarle Street 





and Plans, 
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< COMPARATIVE PHOTOGRAPHIC SPECTRA . 
OF THE 


HIGH SUN AND LOW SUN FROM (H) TO (A), 


Showing the Atmbspher ic Absorption Bands Sections I to XIII 


BY 


FRANK McCLEAN® MA, FRAS 





. 
Price 205 net 


TWELVE PLATES, EACH 16} X x9f INCHES, IN PORTFOLIO 


Aiso by the same Author 


COMPARATIVE PHOTOGRAPHIC SPECTRA 


OF THE 


SUN AND THE METALS, 


Extending from above (H) to near (D) 


London EDWARD STANFORD 
26 & 27, COCKSPUR STREET, CHARING CROSS, S W 


This Day 1s Published, ^w Cloth, 448 pp , with 16 IHlustrations 
and a Map, 15s 


FUR-BEARING ANIMALS, 


IN 


NATURE AND IN COMMERCE. 
By HENRY POLAND, F.Z.S, 


. 
Giving Descriptions of the Animals, Quantities of Skins im- 
ported, Values, Dutzes, and other Information 


GURNEY & JACKSON, r Paternoster Row 
(Mr Vav Voorst s Successors ) 





. READY THIS DAY 
. At all Booksellers Price 7s 62 


THE SPEECH OF MONKEYS. 


By R S GARNER 
London WM HEINEMANN, 2x Bedford Street, W C 


Instrument PRENNE Cambridge. 
Address all communications *'In$trument Company, 
Cambridge ” , 











Price List of Scientific Instāuments, d sent post free. * 
Illustrated Descriptive List sent on réceipt of 1 s; 6d, 
The Cambridge Scientific Instrumént Company, 
St DT Rov Cambridge e 
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AUSTRALIAN MUSEUM, SYDNEY 1 Pesj Free for Six Stamps, 
APRLICATIONS are invited for the position of ASSISTANT IN 
ZOOLOGY at the Aust&lhan Museum — | * Natural History Book Circwiar (No 117) » 
Salary 1s at the rate of4250 per annum, and the Duties are merely to | . * 
determine, arrange, and look aiter the Specimens of Fishes and Repules* tf; mportant Works fe or S ale on 
* Applicants must state age, previous traimng and experience, 1f knowledge s e 
of French and German, and send copies of testimonials MAMMALS * 
seep ears mast be er adrensed to the a pipa of the Aüstrohan , . s e 
useum, Sydney, and to be delivered at the Museam not later oe 
than SEPTEMBER 30, 1892 Macr E ORNITHOLOGY, 
N , Secreta 
6 H REPTILIA & AMPHIBIA. 
WARRINGTON TECHNICAL ———————— d 
"wr INSTITUTE AIT P WILLIAM WESLEY & SON,. 
e Committee are prepared to appoint 'leachers of the following Sub- : , 
ges Engeln s Gand commercial p Gorrespondence), French, pamah, 28 ESSEX STREET, STRAND, LONDON 
erman, nting ortham ook-keeping, Arithmetic. athematés, | "2 = 5 ee a ee ee ee a, Ee aa kt 
Mechanics, Physics, Steam, Chemistry, Metallurgy, Building Construction, THE CAUSE OF GRAVITY. 
Domestic Economy, Dress-making, Slojd 
Applications, stating "I erms, to be addressed to Pamphlet to be Published Shortly, Price ıs éd 
c LLL, CHARLES MADELEY, Secretary | address, Rev G T CARRUTHERS, New@hurch Roxd, West Brighton 
LECTURESHIP IN MINING. Mice d "i ee precipitates matten, on disturbance or its density as 
saturated vapour does — Bodies m it, having terminal velocity «quare as 
Ke eee ECTUN ESQ ation Commute t are prepared to receive diameter, meet with resistance as d TM thats as ds ihs disturbance pro- 
Lhe Salary would probably be about 4250, but the Committee reserve T atel wal condensation uie SU Heg vy renee asa? (s pody kavme 
2 iameter, seeks v? a, its own aiameter and retarda- 
Pae eae aa and Apphcants are requested to state what Salary tion at once oo from any pressures as Hit had no inertia, but ES particles 
rotating with it give no difference of pressure, and so it 1s moved to centre 
Bacon da inar to thé DIRECTOR OF TECHNICAL Qe by small condensation on earth’s surface, which relieves pressure in that 
not more than Six Testimonials P y Lop! direction — 1n orbit, body is under two equal rectangular forces, both always 
x if acang 3 es in tangent te 1s no change of DE velocity pecyn e no 
change of resistance ln versine resistance 1s removed by condensation at 
BIRMINGH AM MUNI CIPAL TECH- centre ro the M repa de of gravity ee ull terminal velocity 1s 
regained, acting on body whose inerua has already been overcome in that 
NICAL SCHOOL. A Coh y s 
The Corporation of Birmingham require the services of a HEAD Oria of Force —Pressure of vapour acts on precipitations throagh 
TEACHER ın Machine Construction and Drawing (four evenings per week), | height due to melting of ice by presentation of different poles tosun With 
ata salary cf £go per annum The Candidate must bea Practical Draughts- | this initial velocity particles pass down meridian under acceleration, being 
man and Certificated Teacher under the Science and Art Department constantly returned trom tangent to curve by pressure of ether , production of 
‘The Duties will begin on the first Monday in September and continue un- | centrifugal force and the condensation in space preduced by cold causing 
til the end of April centripetal force 
Applications, accompapied by Copies of fener should be sent on 
or before the rsth mst , to the Secretary of the Schoo! , 
ALFRED Haves, Seem; | NEWTOMS ELECTRIC .LANTERNS, 
e. Irpl de for the Royal Instit f Great Brita: 
WAN TED, a LECTURER to teach Ele- Single, Double, and l'riple, as made for the, oyal Ins 10n oO: ritan 
mentary Mathematics, Chemistry, and Theoretical Mechames Salary, | - athe Royal acme Society, Oxford and Cambridge niversities, &c 
#100, to devote whole time each day from 5 p m —Apply by letter, NEWTON'S NEW PATENT .TRIPLE ROTATING 
giving Qualifications and References, n C poeni Cortis, Clerk to ' ELECTRIC L ANTERN.® 
the Stourbricge and Dime echnical. one Stourbridge bee te The AuthoP of '* Optical Projection” says of this Lanterr —'' The most 
e. complete, convenient, and. powerful instrument fêr scientific demonstration 
RECENT SHELLS. with whieh Tam aegutinued "| DUE ele 
e Author o e Book oft antern"' says —‘' lhe most complete 
Marine, Land, and Ereshwatet Shells from all Parts | ang perfect projection apparatus ever devised '* 
0 e Worid. SA APSPEN mAT 
SELECTIONS SENT ON APPROVAL ELECTRIC MICROSCOPES FOR PROJECTION. 
SPECIMENS EXCHANGED COLLECTIONS PURCHASEDs 
FOREIGN CORRESPONDENCE INVITED OPTICAL LANTERNS AND SLIDES e 
e Of the Highest Quality for Oil and Limelight 
HUGH FULTON, Dealer in Recent Shells, Twelve New Sets of Agricultural ydes for Technical Educatton—Injurious 
8g FungAM Roan, Lonpon, S W Insects, Botany, Roots, Grass, Manures, Live Stock, &c 
s- 
Illustrated Catalogue of Lanterns and Special Appasatusfor Scientific 
DEIN ERALO oy. Projection, with Detarled List of Slides, 4d 
e 
SAMUEL HENSON SCIENTIFIC AND PHY'SIGAL APPARATUS OF EVERY DESCRIPTION 
e : 3 Catalogue, 144 pages, 6d 
> 97 REGENT STREET, LONDON, W, š 
"ESTABLISHED 1840 ° Late 277 STRANDe| , NEWTON £&*CO.-, 
Choice Mineral Sptcimens, Gem Stones, Carved Opels, Polished Agates I Manufturing Opricians tot he Quesn nee e Government, e 
Rock Crystal Balls, Fossils, Rocks, and Rock Sections @ Tothe Royal Institution of Great Britain and the Science and Art 
. LATES c» ARRIVALS e Department, 
Ruby and'other Vaneties of Cassiterite on Quartz, Australi Beautiful 3 FLEET STREET, 'LONDON 
Blue and White Calamine, Adamite, Laurium, Crystallized Brucite, Melano- 
hlogite, Roscochte with Gold, Apophyllite, Mextco, very Beautiful Doubly e 
erminated Vanadiniteg Arizona, Phenacite on Quartz, Colorado, Large e W | M 6 H U R S T 
* Crystal fel yroxene, X Grossular, Ruby on Matr, Burma, Diatom- . A 
aceous Hart akodau Japan 
s re . MACHINES. 
4 e With Glas lates, aH Ahi E. and. multiple, 
x e also wit onte Cylinders with and without 
. * . m Glass Cases [eg ga and medical 
PR ° / e. Telephones Galvanometers, pockét™@tiure-table, 
Mathemiucal InsttamenteMAnutacturer to HM Government, Cofftci! of and labosatory School Apgaratus of every de- 


exc 


India, Scteyoe ang Art Department, Admiralty e. 
strumegtt 


Mathematical, Draying, and Surveging n 
e of every deqcriptien, 
qg the Highest Qualify atd Finishsat thé Kost Moderate Prichs 
. Hlustrated Fefte List Pest Bree o 

W F S@obtamned the onjy Medal in the Great Exhfbition 011862 fcr 
Excellence of Construction of Mathematical Instruments, and the onl 
Gorp MzpAL in the Internationa Inventions Kithibitiog 1885 for Matie- 
matital Work Sliver Medal, Architects’ Exhibition, 1886 

Address g- GREAT, TURNSTILE, HOLBORN, ONDON, WC e 
ho ^. . e e e 

e 


scription e 
LARGE CATALOGUE, Fifth Edition, Royal 8vo, 


144 pp , 700 Illustrations, Post free, 7d 


| KING, MENDHAM, & Co., 
wi « Western Electrical Works, Bristo], 
9 London Address, 12 FENCHURCH STREET, EC 
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F.H. BUT ER, MA Oxof “assoc RS Mines,| GLASS-TOPPED BOXES. 
ISTORY AGENCY 
15 % BROMPTON ROA D, LO ND ON e 1ł ne Neat Rectangular Boxes, i$ 4d 
e Dealer in Rocks, Minerals,.Fossils, and other Objects 2) 5 ott a p» Yo» gy) Is 6d . 
of Scientific Interest 3à o sð 05 01 5 o, c2: 0d 


* 


Circular Boxes, Card Trays, Glass Tubes, &¢ 
HUGH FULTON, 


89 FunLHAM Roan, LONDON 


es Satter’ » recen? accessions to stock compwse Silver Ores and other 
minerals from the Continent, Rocks from Grand Canary, and the unique 
collection of CAVE REMAINS, chiefly Mammalian, obtained by the late 
T Widger, Esq , of "Werquay, at Torbryan, Devon, with a senes of flint 
implements Among the numerous species represented are Man, the Cave 
Bear and Hyzna, the Wolf, Fox, Rhinoceros, and several Ruminants 
The specimens of teeth, in exceptionally good preservation. exhibit. the 


tn ni M MM MM MM M À— — — 
LIVING SPECIMENS FOR THE 
charåcters of the dentition from the very earliest to thc latest stages 


COLLECTIONS OF MINERALS, ' iud: MICROSCOPE, ee 
ROCKS, OR FOSSILS, oivox giobator, rachionus rubens, ratudaicella renbergi, uma- 


tella repens, Lozhopus crystallinus and other beautiful examples of Pond- 
For the Use of Students, Science Teachers, Prospectors, Ze, and to Life Protococcus, Spirogyra, Vaucheria, Chara, Ameeba Foraminifera, 
illustrate the leading Text-books, ın Boxes, with Trays 


Vorticella, Paramoeciume Hydra, and other types for the Student of Biology 
5OSpecimens,10$ Gd , 100 do, 21s , 200 do , 42s, Specimen Tube, ıs Post-free 

New Price List of Minerals, Rochs, and Stratigraphical Series of Wfsiuls 

ost 


sand S T. E. BOLTON, 
ROCE SECTIONS for the MICKOSCOPE from 1s 6d each, Post Free ; FARLEY ROAD, MALVERN LINK. 


CATALOGUES GRATIS 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c 

BEST BLACK INK KNOWN. 
DRAPER'S INK (DICHROIC). 


always in Stock 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED 


THOMAS D. RUSSELL, 
Writing becomes a pleasure when this Ink ts used It hasbeen adopted in 


078 NEWGATE STREET LONDON EC 
the principal Banks, Pubh® Offices, and Railway Companies throughout 


Ireland 


x MINERALOGIST. AND GEOLOGIST., It writes almost instantly full black | Flowseasily from the Pen 
99999999999999999999999 Does not corrode Steel Pens Blotting-paper may be applied at the 
I, cleanly to use,and not liable to Blot moment of writing 


SPECIAL AND TYPICAL COLLECTIONS Can be obtamed in London, through Messrs Barctay & Sons, Farring- 


For STUDENTS, LECTURERS, MUSEUMS, &c , 
As supplied to the Science and Art Department, South Kensington don Street , W Enwaros, Old Change m cute iid Sons, Newgate 


EVERY REQUISITE FOR PRACTICAL WORK, 
Also, Musei Fun Cases and all rar ped Display,&c , BEWLEY & DRAPER (Limted}, Dublin 














Specimens 5 UD OPERA AN 
cotusertans of MN RALS, "oasis, « noces, MANA] meae 





SPECIAL a OTERCTIONS FOR EACB WORK 


annen 


NEW LISTS NOW READY, 


And may be had Postefree on application at the Repository and Museum, | 
88 CHARLOTTE STREET, FITZROY SQUARE, , 
LONDON 1 





For BAD LEGS, BAD BREASTS, OLD WOUNDS, SORES and 
ULCERS, If effectually rubbed on the Neck and Chest, 1t cures 
g RE@HROATS, BRONCHITIS, COUGHS and COLDS, and for 
aouT, RHEUMATISM, and all Skin Diseases if wanécuatlol 


WIMSHURST MACHINE. 


Works in any Weather. Best made, Studded Plases. 
WITH 15-INCH PLATES, £4 10 o 


1 ah $10 0 
20, 610 8 


NEW POLARIZING PRISM. 
CHEAP SCHOOL APPARATUS 


Approved by Science and Art Department, * 


HARVEY z PEAK; 


56. CHARING, CROSS ROAD, wc : 


PERKEN; SUN, & RAYMENT, ssec? LONDON. 
PHOTOGRAPHIC OUTFITS. ~ 

















For General Excellence, EPA and rA * OPTIMUS » UBIQUE CAM ERA. 
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Larva of Trinidad Firefly, showing Illumimating Organs oeol A P P A R A T U 8 . 
Sui Muse boa MPO showing defoliation S z 7 | Highest Quality of Workmanship oly 
Leaf of Drosera, with Insects captured o:1 6 W & SON 3 Portable Microscapa, very rigid when 
Rare Slides of Foraminifera, &c — proto and civil en closed Vives oe 
Peneroplrs latuus—rare, 1s 6d , Mrlolina mamilenta oz 6 : 
Rotala pulchella (Java)—rare xs 6d Alveolina Loscu—rare o 1 6 Aplanatic Bull’s-eye Stand Condenser, sug- 
camo imperatrix, 15 6d , Ostracoda—~Cythere ar ; — ox 6 gested by Mr E M Nelson £l 10 g 
—Selenite st: fi th the Polariscope m of mica 1s fitted. to rotate ? 
ma brass plate ever three Mudesent Selenttes, by which means all the colours | ra in Aluminium, very light and com- 
pple with any number of Selenite films may be produced The effects are ue | For two objectives ies 
Double Stained Blood of Salamander PEE Full p ps d C Le md 
Classified List representing a Stock of 40,000 Highest class Microscopie U: ustrated Catalogue of Microscopes and 
Objects sent Post free on application Apparatus sent Post free on application 


OPTICIANS TO HER MA/RSTY,S GOVERNMENT, 
W. WATSON & SONS, ^" 3 HIGH HOLBORN, LONDON, W.C. 


ESTABLISHED 1837 AND 78 SWANSTON STREET, MELBOURNE, AUSTRALIA. 
AWARDED—2 GOLD MEDALS, Pans Universal Exhibition, 1889, 2 DIPLOMAS OF HONOUR for MICROSCQPES and, MICROSCOPIC 
OBJEC1S, Antwerp International Microscopical Exhibition, 1891, and 24 GOLD AND OTHER MEDALS at the Principal Interna@ nal Exhibitions 


“CELLULAR "m 
UNDERWEAR’ 


Jem. 
QQ 
AND SHIRTS. 

CELLULAR AERTEX CLOLH is composeg of small cells, in which 
the air is enclosed and wdtmed by the heat of the body A perfect non- 
conducting layer is thus formed next the shin Owing to the CELLULAR 
construction, this clqth is much lighter and better ventilated than ordinary 
fabrics, and 1$ easier tb wash CELLULAR AERTEX Cot 1s made in 
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¥| FEET, CROOKED TOES, 
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otton, Silk, Silk and Cotton, Sillgand Wool, and Merino ET OEC aie d «Jh c dueed in Childhood by im- 
Sitilugtrated Price Lyt of full ra€ge of Cellular Goods, with rames of 160 m g . pifperiy formed Shoes 
Country Agents, sent Post free on application @No r—The “STRAIGHT” Shoe, ag commonly Price from 3s per pair 
w OLIVER BEOS., 417 Oxford Street, Ipndon, W. E OO for Infanta, Bend eed HER 
ROBERT SCOTT, 14 & 15 Poultry, Cheagside, E C € 2—A NarunAL Foor of a Child attention 
Mrs NOLAN (Ladies Goods ony), 39 Dawson Street, Dubin No 3—‘‘Naturerorm” Soe p 
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TAAFFE, & COLDWELL 
STARK’ BROTHERS, 9 South Bridge, Edinbdrgh 
e C JENNER & CO (Ladies! Goods only), 48 Princes Street, 
Edinburgh 
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LDEN'S, 223 Regent ‘St., London, W. 


*And Guildford, Godalming, and Farfiham 


RINCE OF WALES, THE EMPRESS OF GERMANY, &c. 


1 Grafton Street, Dabhn. HO 
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A WEEKLY ILLUSTRATED JOURNAL QF SCIENCE 
e 
“ To aie sohd ground = 
Of Nature trusts the mind which builds for aye ”—WORDSWORTH 
No 1189, VOL 46] THURSDAY, AUGUST 11, 1892 [PRICE SIXPENCE 
= Registered as a Newspaper at the General Post Office ] 7 a ee (All Rights are Reserved ui 
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Ti ne all mounted between circular glasses to fit the standard 14inch ; N A L D E R B R O S A & CO. 
t; ' 
NOU TUE Natural Twin Crystals of Selenite, 5s each n 16 RED LION STREET, 
Triple Cine Natural piis os 5 each 
* nE BHA Sı 
Whole-plates of Selemte and Mica. combined, i25 6d each CLERKENWELL. LONDON ? E.C. 
Three overlapping Selenite Circles on a Mica Disc, 14$. each A 
Crossed Selenite Triangles, 6s each SPUMA uo Qe 
a eq ine "Tiiangles m a Mia Plata, ied 6d ad ak ! 
-pointed Selenite Starg, ros each, Macle of Selenite 4s ea H 
: E (These are a Pipe uie mounted, and arc very Biihan! ) Ou R . N EW C AT A LOG Uu E ` 
< SOLE«AGENTS— 
; NEWTON & CO., ! OF 
SCIENTIFIC IBBISCURNE MAGER ro THE RovAL,INsTITUTION OF 
REAT BRITAIN, t 
a FLEET STREET, LONDON g ELECTRICAL TESTING 
PROJECTING POLARISGOPES. > 
New Pgttern, complete with square end Iceland Spar Polarizer, 2 inches | AND 
oe and square end Spar Ana yaen r@unted on so-inch mangalar bar, 1 
with deep convergent systems, &c, as now making for the d 1 
University, £8 T 
PROJECTING POBARISCOPES Yr Toghest, quality, hy Sleeman- | SCIEN IFIC INSTRUMENTS 
elezenne Polarizers, complete, £45 eap form, £15 I . 
PROJECTING MICRO-POLARISCOPES. ! ° IS NOW READY. 
For Lime Light, £25, for Electric Light, £50 . 
NEWTON &.CO.’S 4o: warded on Applicatiyt 
OPTICAL LANTERNS AND SLIDES. dus SCAM Dir aU 
Mad i OE 
d ? $ 
Detailed Catalogues of kaema a Sen ad. Special degarat Pr STAT DER BROS. & Co. 
NEGRETFTI AND ZAMBRA 
) o 
P SOLE MAKERS QF A . - 
3 
.* JORDAN'S (PATENT) SUNSHINE RECORDER. - 
M Tod ee Latest and Met Perfect 
. My, 2 form e 
$ Ny Prices ° š 
E 5 I5S. 6d. 
; WithasupplyogCharts © 
ER. i 
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HYDROGABB@N BLOWPIPE AND FURNAGES. ZAMBRA, * © o 
The attention of ASSAYERS, ANALYSTS, DEN LISTS, &c #1gca'ledto e = Seywriric 
» . .* 
this apparaus with perfect conf€lence as to its mewts ê | j jNSTRUN z Mapuse 
d4IS7ANTAGES e G J «e TO THE QUEEN, 
No Dusz' PonTABLE! No Asnes! Auromatic! PRacricA. e 38 HOLBORN VIADUCT 
Laboratory EC i KG 2s nd £3 3s i | * Branches —4s Cornbill, 
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Muffe Furnaces, £6 18s, £7 195 $ | x Ulustrated Damerption 
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. e. 
JOHN J. GRIFFIN & SON S, E- . p * NEGREETI & AMBRA’ $4 Illustrated Caalogue, g 6oo Pages, 
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ST, THOMAS'S HOSPITAL MEDICAL 


SCHOOL, 
ALBER1 ÉMBANKMENT, LONDON, S E e 


The WINTER SESSION of 1892-93 will open on MONDAY, 
OCTOBER 3, whens the Prizes will be distributed at 3 pm bv the 
Right Hon Sir JOHN LUBBOCK, Bat, MP,DCL,LLD,FRS 

IWO ENTRANCE SCIENCE SCHOLARSHIPS of £150 and 
£60 respectively open to first year Students, will be offered for com- 
petition The Examination will be held on September 28, 29, and 30, 
and the subjects will be Chemistry and Physics, wh either Physiology, 
Botany, or Zoology, at the option of Candidates 

Scholarships and Money Pris of considerable value are awarded at the 
Sessionat Exammations, as also several Medals 

Special Classes are held throughout the year for the Prelimmary Scientific 
and Intermediate M B Examinations of the University of London 

All Hospital Appomtments are open to Students without charge 

The Fees may be paid in one sum or by instalments Entries may be 
made separately to Lectures or to Hospital Practice, and special arrange- 
ments are made for Students entering in thetr second or subsequent years , 
also for Dental Students and for Qualified Prafritioners 

A Register of approved Lodgings 1s kept by the Medical Secretary, who 
also has a List of Poal Medical Practitioners, Clergymen, and others who 
receive Students into their houses 

Prospectuses and all particulars may be obtained from the Medical 
Secretary, Mr GEORGE RENDLE 

G H MAKINS, Dean 


THE LONDON HOSPITAL MEDICAL 
COLLEGE. 


The WINTER SESSION will commence on MONDAY, OCTOBER 3 

The Hospital 1s the largest general hospitalin the Kingdom, and con- 
tains nearly 800 beds Number of tnepatients last year, 9458, out- 
patients, 112,092, accidents, 10,846 

Surgical operations daily Major operations in 1891, 1144 

APPOINTMENTS —Resident Accoucheur, House Physicians, House 
Surgeons, &c — Forty of these Appointments are made Annually Nume- 
rous Dressers, Clinical Clerks, Post-mortem Clerks, and Maternity Assistants 
are appointed every Three Months All Appointments are Free Holders 
of Resident Appointments are also provided Free Board, 

SCHOLARSHIPS AND PRIZES —Two Entrance Science Scholar- 
ships, value £75 and £50, and two Buaton Scholarships, value £30 and £20, 
will be offered for competition at the end of September to new Students 
Numerous Scholarships and Prizes are given annually e 

FEkrs—:20 Guineas m one payment, or r30 Guineas by i&talments A 
reduction of 15 Guineas ts allowed to the sons of Members of the Profession 

The Metropolitan, Metropolitan District, East London, and Great Eastern 
Railway Stations are close to the Hospital and College 

For further 1nformation apply personally or by letter to 

Mile End, E Muwro Scott, Warden 


UNIVERSITY COLLEGE, LONDON. 


The Session_of the Faculty of Medicine will commence on OCTOBER 3 
Introductory Lecture at 4 pm, by Mr S J HUTCHINSON, Dental 
Surgeon to University College Hospital 

The Examinations for the Entrance Exhibitions will commence on SEP 

TEMBER 26 e 

Scholarships, Exhibitions, and Prizes of the value of £800 are awarded 
annually . 

In University College Hospital about 30co In-patients and 35,000 Out 
patients are treated dung the year Thirty six Appointments, eighteen 
being resident, as House Surgeon, House Physician, Obstetric Assistant, 
&c , are Filed up by competition during the year, fnd. these, as well as all 
Clerkships and Dresserships, are open to Students of the Hospital without 
extra fee id 

Prospectuses, with full information as to Classes, Prizes, Sc, may be 
obtained from the College, Gower Street, W C 

*. 


a 
E A SCHAFER FRS, Dean 
gl M HORSBURGH, M A , Secretary 
-e- 








THE JOH’ LUCAS WALKER STUDENTSHIR 
. IN PATHOLOGY e 


UNIVERSITY OF CAMBRIDGE 


Notice? 15 hereby given that the above Studentship will shortly become 
vacant owing to the Election of Mr A A Kanthack, the present holder, to 
the Medical Tutorshfb of the Liverpool University College Medical School 

The Studentship is of the Annual Value of £250, and 1s tenable for three 
years@ The Student (who does not require@o be a Member of Cambridge 
Univerwy) must devote himself to Orginal Pathological Research, and must 
not eng@mge in any Educational or offer Work which wouldgnterfere with his 

eorginrMgqunic®e * 
affiidates are requested to send m their A licanpns, and sugh Testi- 
momals as they thinkgt by OCTOBER 25 NEXT, to Prof Rof, M DP, 
F > New “Museum, Gambridge, from whom also farther pffaticulars 
concefning the condiugfls of Tenure of the Studentship may be obtÉined e 


e 
ROYALe SCOTTISH, G GRAPHICAL 

* . e SOCIETY. , 

The ofgce of SECRETARY Will be VACANT on (RTOBER 15, 1892 
Applications are invited @om gentlemen with previous experience, and 
capable of undertaking Editorial Duties Agro@vledge gf French tnd 
Cerman isesseatial Salar} £280 per Annum Address (betore SEPTEM- 
BER 1)t®@CHAIR IAN OF RECOMMEND wigoNs CowvérrEReReyal Scottióh 
Geogray@ucal Societe, Edinburgh © o. . 

* o. . . . 
e 
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OWENS*GOLLEGE, VICTORIA 
? UNIVERSITY, MANGHESTER. ` 


PROSPECTUSES for the SESSION 1892-93 will be forwarded on 
application e 


I—DEPARTMENT of ARTS, SCIENCE, and LAW 
II DEPARTMENT of MEDICINE 
III —DEPARTMENT OF PUBLIC HESLTH 
IV —DENTAL DEPARTMENT 
V —PHARMACEUTICAL DEPARTMENT 
VI —DEPARTMENT for WOMEN © 
VII —DEPARTMENT forthe EVENING CLASSES e 
VIII —SCHOLARSHIPS, EXHIBILIONS, &c (varying in values! 
from £12 to 4100 per annum) $ 
Apply to Mr ConwisH, 16 St Ann's Square, Manchester, or at tne 


College 
HENRY WM HOLDER, M A, Registrar 


THE VICTORIA UNIVERSITY 


The following Examinations will be held at OWENS COLLEGE 
(MANCHESTER), UNéVERSITY COLLEGE (LIVERPOOL), and 
eYeRKSHIRE COLLEGE (LEEDS), m SEPTEMBER 

AN ENTRANCE EXAMINATION IN ARTS (introductory to the 
Faculty of Medicine) on MON DAY, SEPTEMBER 26, and following days 

AN ENIRANCE EXAMINASION IN AR'S (introductory to the 
Faculty of Music) on MONDAY, SEPTEMBER 26, and following days 

A PRELIMINARY EXAMINATION (introductory to the Faculties of 
ats Science, and Law) on MONDAY, SEPI EMBER 26, and following 

jays 

Fees for the above Examinations, accompanied by a List of the subjects 
taken, must be sent to the REGISTRAR (from whom Conditions of Eptrance 
and further Particulars can be obtained) on or before SEPTEMBER 14 


Manchester, August 1892 


l 
UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 
CARDIFF. 
| 
| 








The Tenth Session will begin on MONDAY, OCTOBER 3,1892 The 
College Prospectus, contaimng a detailed account of the Classes in the 
Faculties of Arts and Science, in the Departments of Engineering and 
Mining, and m the Department for the training of Teachers, together with 
particulars of Sqpolarships and Exhibitions to ise offered for Competition in 
SEPTEMBER, my be obtained on apphcatien to the REGISTRAR 

ABERDARE*HALL  * 

The Aberdare Hall of Residence for Women Students :s under the super” 
1ntendence of Miss Hurlbatt (Somerville Hall, Oxfor@ 

University College, Cardiff, July 21, 1892 


UNIVERSITY COLLEGE OF NORTH 
WALES, BANGOR. . 


(Incorporated under Royal Charter Departments 
Agriculture ) 


AGRICULTURAL DEPARTMENT 


A complete Course of Instruction in Agriculture and Dairying has now 
been organized . 

Full information about College Classes, Scholarships, Diplomas m Agricul- 
ture, Cer*ificates in Dairying, &c , grill be found in the Agricultural Prospectus 
(free on application) 

The average cost of hving in Bangor, including College fees, ıs about £40 
for the College yerr 

The Next Session begins on OCTOBER 4, 1392 

JOHN EDWARD LLOYD, M A , Secretary and Registrar 


GEORGE HERIOT'S TRUST 
HERIOT-WATT COLLEGE, EDINBURGH 


e PROFESSORSHÍP OF CHEMISTRY A 


The PROFESSORSHIP of CHEMISTRY having become VACANT by 
the Appointment of Prof Perkin, F R S , to the Professorship of Chemistry 
in the Owens College, Manchester, the Gowernors will be glad to receive ap- 
plications from Candidates for the Appointment The new Professor will 
comfnence duty on SEPTEMBER zo next Written @pplications, accom- 
panied by 30 Copi@s of Testimonials, should be sent to the TREASURER of 
GeorgefHerior’s Trust, og of before SEPSEMBER 2 

The Sa ary of the Prof@sor is 4400 per Annum Inquiries as to the 
Duties of th® Professorship shof'd be addressed to the Principal, Heriot- 
Watt Colfege Candidates ^re requested to abstam from calling on the 
Gov@nors unless they are Mvited do so M 


p? DAVID EWIS, Treasurer 
TreaGirer’s Chambers, 20 York lace, Edinburgh, 
. . July 25, 1892 
AUSTRALIAN MUSEUM, ‘SYDNEY 
ICATIONS are invited for the position of ASSISTANT IN 
Y at the Agstralian Museum 
is at the rate of £250 per annum, and the Duties are merely to 
deterffin}, arrange, and look after the Sgecimens of Fishes and Reptiles 
licants must state age, previous traming and experience, 1f knowledge 
of French af& German, and send copies of testimonials 
Application must "be addressed to tiẹ TmusrrEs of the Australian 
Ge useum, Sydney, N S W , and to be defivered at the Museum not later 
thaf SEPTEMBER %, 1892 
e Ld S SINCLAIR, Secretary 
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SCIENTIFIC BOOKS 


ON SALE BY 


_ MACMILLAN & BOWES, 


CAMBRIDGE.’ 


**99999999495499999999999999 


be AGNESI —Instituziont Analitiche 2 Vols 1748 18s 
AGNESI —Afialytical Institutions, translated by Colson 
2 Vols r8or 18s 
AGUILLON —Opticorum libri sex Folio 1613 9s 
AIRY —Theory of Errors of Observations 1861 35 
we AIRY —Mathematical Tracts 1826 
APOLLONII PERGAEICONICORUM Libr: 1V folio 
aw 1655 
APOLLONII PERGAEI CONICORUM Libri ME VI, 
VII, Latine Reddidit J A BonEgLLus Folo 1661 tos 
APOLLONSI PERGAEI ee PLANORUM 
Libri III, Restitutt a R Simson — 4to i7 
APOLLONII PERGAEI iin SÉCTION RATIONIS 
Libri IL, ed HALLEY 1706 
ARBOGAST —Calcul des Dénvations 1800 18s 
ARCHIMEDIS OPERA 2 Vols, Foho 1544 30s 
This 1s the first Printed Edition of. EE Tne Greek Text 
with a Latin Translation 
ARCHIMEDIS OPERA Ed H RivAUTUM,Íolio 1615 
ARCHIMEDIS OPERA  'Tiadutes par F Pryarp 
2 Vols 1808 18s 
BAILY, F —Doctrne of Life Annuities and Assurances 
1810 9s 
BAILY, F —Doctune of Life Annuities and Assurances 
2 Vols :x813 ras 
BAILY, F —Astronomical Tables and Formule 1827 
10s 64 
BAILY, F —Doctrine of Interest and Annuities 1908 Qs 
BAILY, F —Catalogues of Ptolemy, Ulugh Beigh, Tycho 
Brahe and Others 1843 jos 
BARLOW, P —Theory of Numbers 1811 6s 62 
BARLOW, P —Mathematical and Philosophical Dictionary 
1814 55 
BARLOW, P —Essay on Magnetic Attraction? 1824 
BARTOLI, C —Del modo di misurare le distantie, &c 
X5 
BENET: ‘SIR R —The Hidden Tieasure discovered by Ne. 
Surveyors Schoolmaster 1651 7s 64 
BENTLEY — Historical View of Hindu Astronomy 1825" 
BERNOUILLI —Ats Conjectandi 1713 e 95 
BERNOUILLI —Doctrine of Permutations and Combina- 
tons Maseres 1795 125 
BESSEL, F W 4-Fundamenta Astrogomie 1818 125 
BESSON yip des Instrumens Mathematiques et Me- 
chaniques 78 18 
e BIOT rau élémentaire d’Astronomie physique 4 Vols 
1841 215 
*nIOT —Traitée de Physique expérimentale et mathématique 
4 Vols 1816 
"" BOOTH, DR” J —Treatise on some New Geometrical 
Methods 2 Vofs 1873 15s 
BOSSU’? Histoire géndtele des Mathématiques | 2 Vols 
18102 s 
BOSSU ar NE, History of Mathematiques 1803 


** 


a“ 


LEES 


- BREWSTER, $IR D —Treatise on New Philosophical 


Instruinen's ET 75 6d 
BRIGG, —Théorie mecanique de la clfaleur 1869 9s 
BOU gSINESQ —Cours d'Analyse Infinitésimaje Tome 1 
Calc dd el Svo, Half@alf :887 x45 
Lp m expérimental aue l’Electricite et 
psp e G6 ois m7 1834-40 9s 
—Tyait de Calcul Distérentel ét de 
pee 2Vols, e £8 8s 
BRYANTSON -—The Mutations of thæSeas ©1683 55 62 
BUTEONIS# J —Opega Geomgtrica ,* 1559 18s e 
CAG OLI —Trait@de T qaenotiétre "1808 ys 62 
EARN RE —Metaphysique du Calc8l Ihfintéumal 


CARNC OT —Metaphysyal e Principlesagofe the ITgfinitesimal 
lcul 
CAUCHY L Execs a Roane et de Pane Mathémay | * 


a 
Jeul 


1813 


* *" tuque  Yols imz 184947 45g 
CAUCHY —Resumés Aialyiafes Peas *1833 9 255 
. 4 *. . 
. . e 
. $e .’ 
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Fust published Price 108 Get, 


FIVE PLATES, EACH 16} x 19f INCHES, IN PORTFOLIO 
° 
eae seas CE 
* COMPARATIVE PHOTOGRAPHIC SPEOTRA 


. 
OF THE oe 


HIGH SUN AND LOW SUN FROM (H) TO (A), 


Showing the Atmospheric Absorption Bands — Sections I to Sur 
BY A 


FRANK McCLEAN, MA, FRAS 





Also by the same Author Price 205 net 


TWELVE PLATES, EACH 16} « r9? INGHES, IN PORTFOLIO 
ee tQ , 


COMPARATIVE PHOTOGRAPHIC SPECTRA 
OF THE 


SUN AND THE METALS, 


Extending from above (H) to near (D) 


London EDWARD STANFORD e 
26 & 27, COCKSPUR STREET, CHARING CROSS, S W 





Demy 8vo, Cloth, Price 7s 6d Net 


The Optical Indicatrix and the Transmission 
of Light in Crystals. 


Edited, with Introduction and Summary, by 
L FLETCHER, M.&, F.R.S. 


Keeper of Mineials at the British Mtseutn , forfherly Fellow of 
Univesity College, Millad Lecturer £t Tnnty College, and 
Demonstrator ‘at the Clarendon Yaboratogy, Oxford 


With Twenty-one Woodagts 


** 4 book that must ‘be Fead by every one, interested m optical 
matters " —OPTICIAN, June 23 


London HENRY FROWD®, Clarendon Press Waiehduüse, 
Amen Corner, E C 





This Day is Published, 8vo, Cloth, 448 pp , with 16 Illustrations 
and a Map, 15$ 


FUR-BEARI NG ANIMALS, 


NATURE AND IN COMMERCE, 
By HENRY POLAND, FZ.S. 


. 
Giving Descriptions of the Animals, Quantetees of Skins im- 
ported, Values, Duties, and othe dpiformatin 
GI@RNEY & JACKS(SN, x Paternoster Row 


(Mr Van Voonsr's Successors ) e 
— i 


Jast Publishgl, pp vu —951, 8vo Cloth, 22s net 


SYNONYMIC CATALOGUE OF 
LEPIDOPTERA HETEROCERA 


"By W FAMRBy, PLS, RES, &, 

Assistant 1n ehe Zoological Department, British Museum (Natural History), 

Autor of SA id aa ia suo of Lepidoptera Rhopalocera,” 

c «c 

Part I, Spndices and Bombyces, centang th fof empor every 
nid desg ed up to May 1892, and a complete oer dex of 

Genera, s 
GURNZEW & JACKSON, 1 Sieger Row 

Qr Van Voorst's Successors) 





. 
JiftAublisped, Crown 4to, Cloth eBgyelled Boards, d Price 5s net 


GOLOReVISION: an Essay Discussing 


e Exstng Tories, explaining Views Hyherto mcompletely Pubhshed, 
d comprisin Ia Descriptions $f important New Experiments 
* s Three P By EDMUND HUNT, Glasgow 
Gysgow JOHN SMITH & SON, Renfield Street 
gongon SI(IPKIN, MARSHALL, & CO, Ltd 
e 
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é Just Pushed, Evo, Sewed, Price's , het M 
š THE 


ENLARGEMENT OF THE SPHERE OF WOMEN: 


et AN ESSAY IN SOCIAL BIDLOGY 
By C PITFIELD MITCHELL, 


„Author of “Dissolution and Evolution and the Science of Medicine," 
“ The Philosophy of Tumour Disease," &c 


WILLIAMS & NORGATE, 
14 HENRIETTA STREET COVENT GARDEN, LONDON, 
AND 20 SOUTH FREDERICK STREET, EDINBURGH 


Post Free for Six Stamps 
Natural History. Book Cuctlar (No 117) e, 
Important Works for Sale on 


MAMMALS, 
ORNITHOLOGY, 
REPTILIA & AMPHIBIA. 


WILLIAM WESLEY & SON, 


e  ? 28 ESSEX STREET, STRAND, LONDON 


THE CAUSE OF GRAVITY 


Pamphlet to be Published Shortly, Price rs 62 
Address, Rev G T CARRUTHERS, New Church Road, West Brighton 


Summary —The ether precipitates matter, on disturbance of its density as 
asaturated vapour does $ ies im It, having termmal Meocuy square as 
» diameter, meet with jesistance, as do^, that ıs as Z3 "1 his disturbance pro- 
duces an equal condensation of attraction atcentre as d3 A body leaving 
surface with v? as earth s diam@ter, seeks v? a, 1ts own aiameter and retarda- 
tion at once arises from air pressures as if 1t had no inertig, but the particles 
rotating with it give (B5 difference of pressure, and so it is moved to centre 
by small condensation on earth’s surface, witch felheves pres ure in that 
direction In orbit, body g under two equal rectangular forces, both always 
acting , but in tangent there 1s no change of ternynal®velocity because no 
changepf resistance In verame resistange 1s removed by condensation at 
centre, hence the acceleration of gravity continues till terminal velocity 15 
regained, acting on body whose inertia has already been overcome in that 
direction 
Ongin of Force —Pressure of vapour acts on precipitations through 
height due to melting of ice by presentation of different poles tosun With 
this imtial velocity particles pass down meridian under acceleration, being 
constantly eturned from tangent to curve by pressure of ether , production of 
centrifugal force and the condensation 11 space produced by cold causing 
centripetal force " 
e 








Just Published, 4to, Sewed, 8 Plates, Price 15s 


CONTRIBUTION 


* ,TO THE 


SURFACE ANATOMY 


QF THE e 


CEREBRAL HEMISPHERES. 


D J. CUNNINGHAM, M.D, D.Sc., E "RS. 
owe OTT A CHARTER UPON ** o 


CRANIO-GEREBRAL- TOPOGRAPHY 


BY 


. 
VICTOR 'HORSLEY,. l 
M B LOND, FRS 
Royal Insh Academy. Jj Cunningham Mémoire VII 
z 2 * . 
London and Edinburgh WILLIAMS & NORGATE. 
e © Dubin HODGES,& FI@GIS ? e 








Mathematical ean Manufacturer to H M Government, Council of 
India Science and Art Department, Admiralty, &c e 
Mathematical, Drawing, and Surveying Instruments 
of every description, 
Ofthe Highest Quality and Finish, at the most Moderate Prices 

tustrated Price List Post Free . 

WwW F S obtamed the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematfal Instruments, and the only 
Gor» Menpar in the International Inventions Exhibition 1885 for Mathe- 
matical Work Silver Medal, Architects’ Exhibition, 1886 

Address -GREAT 1URNSTILE, HOLBORN, LONDON, W C 


F. H. BUTLER, M A. Oxon, Assoc R S Mines, 


NATURAL "HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest 


Mr Butler's recent accessions to stock comprise Silver Ores and other 
minerals from the Conunent, Rocks from Grand Canary, and tne unique 
collection of CAVE REMAINS, chiefly Mammalian, obtained by the late 
T Widger, Esq , of Torquay, at Torbryan, Devon, with a series of flint 
implements Among the numerous species represented are Man, the Cave 
Bear and Hyzna the Wolf, Fox, Rhinoceros, and several Rummants 
The specimens of teeth, in exceptionally good preservation exhibit the 
characters of the dentition from the very earliest to thc latest stages 








* 
NO BELLADONNA NEEDED. 


FOURNET'S REFRACTOMETE R. 
OCULIST’S APPARATUS (PATENT) 


SILVER MEDAL, PARIS, 1889 
See “ENGINEERING,” July 18, 1890 


Shown before the Royal Institution. 


CURATIVE SPECTACLES 


FOR UNEASY SIGHTS 
MR A. FOURNET (The Inventor), 
18 BENTINCK STREET, WELBECK STREET, W 
(Hours x1 1/17) 
*Consultation Fee, 5s. 
Spectaclzs, Steel Frames, from 75 6a 


Morning Post —“ ‘Is bad sight, on the increase?’ is answered by 4 
Faurnet with much common sense 
Homeopathic Review VÉ you need to see better, yet shrink from 
glasses,read A Fournet's “Phifosophy of Sight ' '* 
(1SeStanps, from the Aubhor ) 


Instrumetit Company, Cambridge. 


Address all communications “Instrument Company, 
Cambridge ” $ . 





Price List of Scientific Instruments, sent post free 
filustrated Descriptive List sent on recejpt of 1s, 6d" 
The Cambgidge Scientific Instrument Company, 

St Tibb' s Row, Gambridge e 


DUST IN AIR! | 


The KONISCOPE (COLOUR PHENOMENA, the 





Pocket DUST COUNTER, and the FOG COUNJER. * 
Instruments "designed by JOHN AITKEN, Esq g ER Se. Se è Ria 
MADE BY e 
. NIV FO ME Eg . 
" e. Scientific Instrument Veka, 
: . EDINBURGH 
Seg I-—Galvanie Electricity and Book of 110 Exercises 308 
» Il —Stdhic * - fey ‘ 308 . 
e li—Aeeustim — ru n et ; © 30s. 
» IV —Optics e LIT R 32s w. 


Carnfge Pard? to any Railwfy “Station or 


‘Lhe Apparatus and Bo 
su Book itsell 4d , post feee 


Post Town on Receipt of 


. a 


e * * 


Soe 



























































































































































For General Excellence, si and e. 
nefying Power, we invite intending Purchasers 
to test our Field and Opera Glasses against rd 
in the world 


“OPTIMUS ” SCOUT, 


Medium Size 
Clear Definition 
Good Field 


Target Marks, 
x200 yards 





Magnifying 64 
times 
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“ OPTIMUS” UBIQUE CAMERA. PHOTOGRAPHIC OUTFITS. 


Superior long Focus, Rach Camera, Dark 
Shde, Rapid Rectilinear Lens, [nstanganeous 


Pictures 44 by 3] ins 


May se used on Tripod or 
in hand 





Carries Price, with 

su Dry Rapid Shutter, Tripod and Waterproof Case com- 
Plates, > Euryscope dlete 

Three Dark Te aed Lens For For 
Slides, M £5 5s 

Focussing Weis — Plates Plates 
Screen, a | bi Wit G 
View | Rapid | 8} by 64, 3 6h by 42, 
Finder, Rectih- 

MAR 160s 110s 











WIMSHURST. "MAGHINE. 


Works.in any Weather. Best made, Studded Plates. 
WITH 15-INCH PLATES, £4 10 
n 5 i 5 ioco o 


NEW POLARIZING PRISM. 
CHEAP SCHOOL APPARATUS 


Approved by Science and Art Department. 


HARVEY 4n PEAK, 


56 CHARING CROŠS ROAD, we 





WS 


o LJ 
m SCIENTIFIC. WwW ORTHIES. 
* 
The following 1S a list of ethe Portraits th: that at have appearéd in the above Series — 
i CHAEL FARADAY * SIR GEORGE B AIRY e 
i THOMAS @IENRY HUXLEY Lk LOUIS R AGASSIZ 
GHARLES DARWIN JEAN BAPTISTE ANDRE DUMAS 
e ejOHN TYNDALL SIR «RICHARD OWEN 
! ORGE GABRIEL ST OKES, «JAMES CLERK MAXWELL 
. . R CHARLES LYBLL JAMES PRESCOTT $OULE 
* o “SIR CHARLES WHEATSTONE , WILLIAM SPOTTISWOODE. *-. 
ee eSIR WYYVILLE THOMSON © o * * ARTHUR CAYLEY ~ 
PROBERT WILHELM BUNSEN . bd eSIR € W SIEMENS e 
ADOLF CERTES ORDENSK] QLD as g OHN CQWCH ADAMS * 
LORD KELVIN 9 3 MES JOSEPH SYLVESTER 
|... HERMANN 4L oF HEAMHÉLTZ OF MITRI IVANOWITSH MENDELEEFY. 
SIR JOSEPH DARTON H@®OKER, P PASTEUR *e . 
WILLIAM HARVEY 
e. Proof ımpressiong of these, grmted qn Inim paper, map be "had from thg Publishers, price 
55 "zachy oz the, "Set of. 27 Porévaus in a Handsome Pertfolw for £7, carriage paid 
. ~% ° THE PORTFOLIOQMAY BE HAD SEPARATELY, PRICE 6s 
© Cheques *and ° Money Ortlers payable to WA CMILLAN & CO, e Ca 
ET ote OFFICE OF, “NATURE,” 29 BEDFORD STRESI STRARD e . 
. e .* 
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MESSRS: MAOMIELAN AND COS NEW. BOOKS. 


THIRD PART OF THE DICTIONARY OF POLITICAL ECONOMY. 


y f . 7 A - $54 CN : 





oyal Svo, 3s 6a net . n 


. DICTIONARY OF POLITICAL ECONOMY. . 


with explanations of Legal and Business Terms 


Contaming Articles on the main subjects usually dealt with by Economic Writers, 
which may be found 1f their works, and short notices of deceased English, American, and Foreign Economists, and their chief . 
‘7 contributions to Economic Literature e 
B . Edited by R H INGLIS PALGRAVE, FRS 3 
‘Pat III Chamberlen—Conciliation, Boards of, * e 
NEW YORK INDEPENDENT —* It is full of interesting and important information on the business of the world. . 
when complete will be unique as to range and plan in the English language ” 
e 
‘ 2 NEW EDITION. * 
Second Editio@ ® Crown 8vo, 7s 6d 
ON LIGHT. 
Burnett Lectures in Three Courses delivered at Aberdeen in November 1883, December 1884, and November 1885 
By Sır GEORGE GABRIEL STOKES, Bart, FRS, 
Fellow of Pembioke College, and Lucasian Professor of Mathematics in the University of Cambridge 
s NEW SCHOOL BOOKS. 
Fcap 8vo, 3s 62 e 
. 
LESSONS IN HEAT AND LIGHT. 
By D E JONES, 
B Sc (Lond ), Director of Technical Instruction to the Staffordshue County Council, late Professor of Physics in the University 
College of Wales, Aberystwith Illustrated by numerous Engravings. 
Globe 8vo, 2s 
ú . 
; . ALGEBRA FOR BEGINNERS. 
* 
! e IN By H S HALL, MA, 
Formerly Scholar of Christ’s Cellege, Cambridge, Master of the Military Side, Clifton College, and 
\,S,R KNIGHT, BA, MB, ChB, 
Formgrly Scholar of Trigity College, Cambridge, late Assistant Master at Marlborough College 
** The present work has been anderiak say the authors in their pi eface, t ın order to supply a demand for an easy antzoduc- 
tion tè our * Elementary Algebra Jh Schools aud also to meet the wishes of: those who, while approving of the order ana tr eatinent 
of the subject there lard down, have felt the want of a beginner's teat-book in a cheaper form The order we adopted in our 
‘Elementary Algebra’ differed im some important particulars from that of previous text-books It was an innovation and an 
exper nent, but the favourable reception of six editions of our text book, and its adoption 1n so many of the princepal Enghsh ande 
Colontal schools, fus ish ample proof that no objection has been urged against our treatment of the subject, whilst numbers of 
teachers, Previously unknown to us, have favoured us unth expressions of distinct approval We have, therefore, felt no hesitation 
im compiling thes tle book on similar lees As regards the earher chapters, ourgorder has been deternmned marnly by two 
considerations first, a desire to, miteduce as early as possible the practical side of the subjecg and some of ws most interesting 
applications, such as easy equations and Problems, and, secondly, the strong opinton that all reference to compound expressions 
and their resolution into factors should be postponed until the usual operations of Algebra have been exemplified snae vase of simple 
exp) esstons We have constantly kept astenew the more elementary examinations in which a knowledge of Algebra ts required 
Jt will also be found that full provision hag been made for the algebrarcal course prescribed for Matriculation at, the Lndran 
Universities” e * ë 
. © 


DECIMAL APPROXIMATIONS. `’. 


A CHAPTER IN ARITHMETS#C 
By H St JOHN HUNTER, MA,, 
Fellow of Jesug College, Cambiidge 


18r@o, Cloth, 2: 6d 


CHEMICAL: THEORY FOR ` BEGINNERS. E 


By LEONARD DOBBIN, Ph D, and JAMES WALKER, Ph D,D Sc. e 
“me Asgistants in the Chenfistre Department, University of Edinburgh $ ° "| eee 


r 
e IA first portion of the book an endeavour has bagı mate to put bre the studentin as simple a manner Ag aposto the «è 
logical development & chemical theo yas. far as rt 19 necessaey for the pfer comprehension of elementary'syatematee chemist y 


In the way of doing this thet are several difficiBtus which chy most of ti smaller teSü books age either quate more or are so lightly 
treated that they fari altogether to arrest the stuagnt's attent, The authors have censiderehit preferable to Yace these difficulties 
from the outset, and have discuysed them at some length wngyrder that the’ student may at ift b8 made awarg of then exrsteng 
A few instructive experiments Iomdoloing neither diffisult mampulation nor ashen 71 Ind have bte introduced for the Piter 


allustration of some important points The second portum of the book, from Chapter XIV onwards, deals tn aeuery element&y and 
zs enlended Lo serve as an sniroduciron 


entirely non-mathematical maluer with a few of the neun conceptions of general chgmistryp Mul 4? se 
£o thas branch of the subject, which ıs daily uicwasing in unponamto * The book may bg read by the beginner? along wish any goot 
. ee 


text-book on systematic chemastry " . e e A e. °’ è 
eMACMILIAN & CO, LONDONM *. e e. . ° pi 
7 * * o * . * $ 
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A SOAP MAKERS p. 
Special ‘Appointment. 
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“ To the sold ground 
Of Nature trusts the mind which builds for aye " —WORDSWORTH 
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THE NEW PATENT WATKIN ANEROID BAROMETER | BROWNING’S PLATYSOOPIC LENS. 











PREES FROM Amongst many unsolicited Testimonials the 
£5 to £7 following has been recetved by the maker — 
ALSO MADE 
WaTcH Size 























EDINBURGH, May 31, 1889 

Dear Sir,—I have Just returned 
from a six weeks' stay at the Ben 
gh. Nevis Observatory,and while there 

: had an opportunity of test- 
ing the admirable qualities 
of your" new ‘* Watkin” 
Aneroid The result has 
been most satisfactory, the 
extreme error noted being 
only &bout xà; of an inch 


Engraved Real S126 
During my stay at the Ob A NEW ACHROMATIC COMBINATION, 
sfvatory the Aneroid was | COMBINING THE DEFINITION OF A MICROSCOPE WITH THE 


requently tested by taking 

M Bi orca feet and then © PORTABILITY OF A POCKET LENS 
ifllcomparing 1t with the stan- *' Tf you carry a Small Platyscopic Pocket Lens (which every observer of 
dard on my return ‘The | Nature ought to do) ”—GRANT ALLEN in Knowledge 
fili] results obtained speak vol- The Platyscopic Lens 15 invaluable to botamists, mineralogists, or ento- 
Hi umes for the high class | mologists, as ıt focuses about three tunes as far from the object as the 
workmanshipand greatac- | Coddington Lenses _ This allows opaque objectsto be examined eastly 
curacy you have attained he Platyscopic Lens 1s made of four degrees of power, magnifying 
1n the manufacture of this | respectively ro, 13, 20, and 30 giams , the lowest power, having the largest 


instrument field, 1s the best adapted for general use 
(Signed) R C Mossman, The Lenses are set nEbonite Cells, and mountef ın Tortoiseshell Frames 
p ZZ ° F R M S , Observer, Prue of the Platyscopre Lens, mounted in Tortoiseshell, magni- 
ae d Scott Met Soc fying eher Yo, 15,"20, or 30 diameters, 185 6d. each power. 
To be obtained of all Opticians and Wholesale Houses Illustrated description sent free. 


J.J HICKS, 8, 9, & 10 HATTON GARBEN, LONDON | JOHN BROWNING, 63 STRAND, LONDON, W.C. 
i ry -ye : 
NEGRETTI AND ZAMBRA, ə 
e. 


| SOLE MAKERS OF e. ^ 


"JORDAN'S (PATENT) SUNSHINE RECORDER. 


e 
oe rd . 
» LN, Latest and MosP Perfect 
A o 


























* Price - 
£5 158. "bg. 
With a supply offiCharts. 
| - NEGRETTI* . 


ZAMBRA, ^" 


ee SCIENTIFIC 
elNsTRUMENT MAKERS 
TO TRE QUEEN, 


@8 HOLBORN VIADUST e 


ranches —45 @rnhill, 
122 Regent St , London 


we hs - e Illustrated Descrifitom 
lh D .o P Fre 
e "S | e . s 


e ? . 
NEGRETTI & ZAMBRA'S " ifstrated Catalogue,” 600Pages, 
e 









g200 Engravings, Price ss éd 


5 
*. 
Tun, LONDON, E.G 4 “Telephone No 6583 e Telegraphic Address “qvegretti, London ” , 
. . ` e 


@e 


@(free on application) 
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ST. THOMAS'S HOSPITAL MEDICAL |» 


SCHOOL, 
ALBERTsEMBANKMENT, LONDON, S,E 


The WINTER SESSION of 1892-93 will open on MONDAY, 
OCTOBER 3, when the Prizes will be distributed at 3 pm by the 
Right Hon Sir JOHN LUBBOCK, Bart, MPSDCL,LLD,FRS 

IWO ENTRANCE SCIENCE SCHOLARSIPS of £150 and 
460 respectively open to first-year Students, will be offered for com- 
petition The Examination will be held on September 28, 25 and 30, 
and the subjects will be Chemistrv and Physics, with either Physiology, 
Botany, or Zoology, at the option of Candidates 

Scholarships amd Money Prizes of considerable value are awarded at the 
Sessional Examinations as also several Medals 

Special Classes are held throughout the year for the Preliminary Scientific 
and Intermediate M B Examinations of the University of London 

All Hospital Appointments are open to Students without charge 

The Fees may be paid ın one sum or by ingtalments  Entnes may be 
made separately to Lectures orto Hospital Practice, and special arrange- 
ments are made for Students entering in their second or subsequent years , 
also for Dental Students and for Qualified Practitioners 

Register of approved Lodgings 1s kept by the Medical Secretary, who 
also has a List of local Medical Practitioners, Clergymen, and others who 
receive Students into their houses 

Prospectuses and all particulars may be obtamed from the Medical 
Secretary, Mr GEORGE RENDLE 

G H MAKINS, Dean 





MASON COLLEGE, BIRMINGHAM 
(WITH QUEEN'S FACULTY OF MEDICINE) 
FACULTIES OF ARTS AND SCIENCE 


Principal Prof R S HEATH, MA, D Sc 


The SESSION 1892-93 will be opened on FRIDAY SEPTEMBER 3o, 
by Prof Sir GeoRcE Huurury, MD FRS, FRCS, who will distri 
bute the Prizes aad deliver an ADDRESS 

COMPLETE COURSES of INSTRUCTION are provided for the 
various Examinations m Arts and Science. and the Preliminary Scientific 
(M B) Exarunaton of the University of London, for Rugents of Civil, 
Mechanical, or Electrical Engineering , and for those who desire to obtain an 
acquaintance with some branch of Ápphed Science Students may, how- 
ever attend any Class or combination of Classes 

(There is also a Faculty of Medicine A Syllabus containing full particu- 
tars a Oed by Messrs Cornish, New Street, Birmingham, Price 62, 

y Post 7 

ASYLLABUS, containing Full Information as to the various Lecture 
and Laboratory Courses, Lecture Days and Hours, Fees Entrfhce and other 
Scholarships, Prizes &c , 1s published by Messrs CORNISH, New Street, 
Birmingham, Price 6d , by Post, 87 . 

Further Information mav be obtained on Application to 


GEO H MORLEY, Secretary and Registrar 
e 





THE DURHAM COLLEGE OF 
° SCIENCE, . 
NEWCASTLE-UPON-TYNE 
The College m the Faculties of Sunde and Engineering in the 
University of Durham, and 1s open to students of either sex above the age 


of fifteen ee : 
The Departments comprise Mathematics, Physics, Chemistry, Metallurgy, 


Geology, Pata History, Botany Agriculture Forestry, Veterinary Ana- 
T 


tomy and Pathology, Mechaflical, Marine, and Electrical Engmeering, Naval 
Architecture, @@ining, Latin, Greek, French, German, Itahan, Spanish, 
Fnghsh History, Literature al! ordinary branch@s of Fine Art, besidgs 
Spal Courses%f Instruction ın some Local Trades e . © 

Ihe @llege 1s also recogn&ed by the Education Department as a Day 
‘Tratgin® College for sixty-four Queen's Schglars . 

Che Session commences SEPTEMBER 26, 1892 

"Full information respecting the Classes, Scholarships, College Societies, 
and other matters will be found in the Calendar (price Sixpence, by post 
Ninepgnce) Prospectus of Day or Evening Classes free on application 


e HgF STOCKDALE, Secretary 
. 


—— M M ——— 
UNIVERSITY COLLEGE Of NORTH 
. Ce WALES, BANGOR. [4 e 
. 
e 


. 
(Incorporated wader Royal Charter Department? Arts, 
°° Agriculture) e M 
. 


= AGRICULTUR DEPARTMENT 


* complete Cours@of Instrgction’ in. Agrifulture and Dairying has now 
been agzanized * e oè % 
Fullinformation aboug College Classes, Scholarships, Diplomas in Agricul- 
ture, Certificates m Dairying, ES » will be found inthe Agricultural Prospectus 
e 
The average cost of living in Bangor, 
for the Collegt yanr Se ° 
ThesNgxt Session begugs on ocyoBrRe,, 1892 @ 


JOHN, EDWARD LLOYD, ¥ A, Secretary and Registrar 


Ld . è 
including Gollege fees, 1s about 2408 
@e e ? 





GEORGE HERIOT'S TRUST. 
HERIOT-WeATT COLLEGE, PDINBURGH 
PROFESSORSHIP OF CHEMISTRY ° 


gi he PROFESSORSHIP of CWEMISTRYV having become VACANT hb: 
the Appointment of Prof Perrin, F V. S , to the Professorship of Chemists 
1n the Owens College, Manchester, the Governors vgll be glad to goave ap- 
plications from Candidates for the Appointment he new Profeesdi will 
commence duty on SEPTEMBER 20 next Written Applications, accom- 
panied by 30 Copies of Testimonials, should be sent to the TREASURER of 
George Heriot’s Trust on or before SEPTEMBER 2 

The Salary of the Professor 1s £400 per Annum — Inquiries as to th 
Duties of the Professorship should be addressed to the Principal, Heriot 
Watt College Candidates are requested to abstain from calling o" the 
Governors unless they are invited to do so 

DAVID LEWIS, Treasurer 


Treasurer’ Chambers, 20 York Place, Edinburgh, 
July 25, 1892 


OWENS COLLEGE, VICTORIA 
ee UNIVERSITY, MANCHESTER. 


PROSPECTUSES for the SESSION 1892-93 will be forwarded on 
application 


I —DEPARTMENT of ARTS, SCIENCE, and LAW 
II —DEPARTMENT of MEDICINE 
IIl —DEPARTMENT OF PUBLIC HEALTH 
IV —DENTAL DEPARTMENT 
V —PHARMACEUTICAL DEPARTMENT 
VI —DEPARTMENT for WOMEN 
VII —DEPARTMENT for the EVENING CLASSES  , 
VIII ~SCHOLARSHIPS, EXHIBITIONS, &c (varyug in value 
from £12 to £100 per annum) 
Apply to Mr ConuisH, 16 St Ann's Square, Manchester 4 or at tne 


College 
HENRY WM HOLDER, M A, Registr 


THE VICTORIA UNIVERSITY. 


The following Examinations will be held at OWENS COLLEGE 
(MANCHESTER) UNIVERSITY COLLEGE (LIVERPOOL) and 
YORKSHIRE COLLEGE (LEEDS) m SEPTEMBER. 

AN ENTRANCE EXAMINATION IN ARTS (introductory to the 
Faculty of Medfine) on MON DAY, SEPTEMBER 26, and following days 

AN ENTRANCE EXAMINATION IX ARIS (introductory to the 
Faculty of Music) on MONDAY, Ss ABBER 26pand following days * 

A PRELIMINARY EXAMINATION @ntroductory to the Faculties of 
Ars, Science, and baw) on MOA DAY, SEPTEMBER 26, and followmg 

ays 

Fees for@he above Bikam: 
taken, must be sent to th 
and further Particffar 


Manchestei, August 1892 













. 
tions, accompanied by a Last of the subjects 
EGISTRAR (from whom Conditions of Entrance 
be obtained) on or fore SEPTEMBER 14 


MASON COLLEGE, BIRMINGHAM. 


QUEEN’S FACULTY OF MEDICINE 


Principal Prof R S Hears, MA DSc 
Dean Prof B C A Wiyose, MA, MD, D Sq 


The WINTER SESSION commences on SEPTEMBER 30, 1892 
Sir Georce Humpury, MD, BRS, FRCS, will distribute the Prizes, 
&c , and deliver an Address * 

Full Particulars as to Medical land Dental Courses, Entrance Scholar- 
ships, &c , can be obtained from the DEAN, or from 


* GEO H MORLEY, Re istrar 


UE 
AUSTRALIAN MUSEUM, SYDNEY 


APPLICATIONS are invited for the posgion of ASSISTANT IN 
ZOOLOGY at the Australian Myseum . 

Salary 1s the rate of 4250 per annum, and the Duties are merely to 
determine, arrange, and look after the Specimens of Fishes and Reptiles 

Applicants must state age previous training and experience, 1f knowledge 
of French and Germgn, and send copies of testimonials 

Applications must be addressed to the Trustees of the Australian 
Museum, Sydney, N S W , and to be delivered at the Museum not later 
than SEPTEMBER 3o, 1892 S 

e e S SINCLAIR, Secretary 


CIVIL SERVICE COMMISSION. 


FORTQCOMXNG EXAMINATIONS 


ASSISTANT in the Museum df Science and Art, Dublin, and JUNIOR 
ASS AT i the Museum ef Science dhd it, Fdinburgh (18-24), 
SEPTI@fBER 2 

ghe ateespecified 1s the lasest at which applications can be received 
Thay must be made on Forms to be obtained, with particulars, from the 
Sege ary, Civ& Service Commission L'$ndon, S W 


e * 
" GUY'S HOSPITAL 
° . e 
P ENTRANCE SCHOLARSHIPS 
TWO SPENÜSCHOLARSHIPS in ARTS (100 Guineas and 50 
eee) and TWO OPEN SCHOLARSHIPS ın [SCIENCE (125 
umeas and® so Guineas) are offered for Compention on TUESDAY, 


SEPTEMBERK 27, and the two following Days 
For Srther Particulars, apply to the DEAN 
. 
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AGRICULTJRE — Wanted? TEACHER 


for Saturday mornings —Apply by letter @ SECRETARY, Stockport 
'Lechifcal School, stating Terms and Qualifications 


e THE ADVERTISEReSEEKS EMPLOY- 


MENT as an ASSISTANT u®an Astronomical Observatory He has 
" yt some experiefice in photographic and speagroscopic work —Address, 
"D P,” 159 Hanover Buildings, Tooley Street, London S E 


WANTED fgr SEPTEMBER, by a Medi- 


cab Student, in view of rst M B Examination, Cambridge, facilities for 
studying PRACTICAL CHEMIST RY (Qualitative Analysis only) in 
Laboratory in London —Address, R A Y ," 2r Park Road, Haver 


sfock Hill, London 
FOR SALE, 


‘i AUDABON’S “AMERICAN BIRDS,” Complete and in good Con- 
ition 
Apply toG J WirLiAMs, Blaenau Festintog, North Wales 


LIVING SPÉCIMENS FOR THE 
MICROSCOPE. 


Volvox globator, Brachionus rubens, Paludicella Ehrenbergi, Piuma- 
tella repens, Lophopus crystallinus and other beautiful examples of Pond- 
Life Protococcus, Spirogyra, Vaucheria, Chara, Amozba  Foraminiuera, 
Vorticella, Paramcecium, Hydra, and other types for the Student of Biology 
Specimen Tube, ıs Post-free 


T. E. BOLTON, 
FARLEY ROAD, MALVERN LINK 


RH BUTLER, M A Oxon, Assoc R S Mines, 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest 


Mr Butler’s recent accessions to stock comprise Silver Ores and other 
munerals from the Continent, Rocks from Grand Can: „and the inique 
collection of CAVE REMAINS, chiefly Mammalian, Sneed by the late 

e T Widger, Esq, of Torquay, at l'orbryan, Devon, with a senes of flint 
implements Among the numerousNpecies represented are Man, the Cave 
»Bear and Hyzna the Wolf) Fox, inoceros, and several Ruminants 
The specimens of teeth, in exeeptionaWe good preBervation, exhibit. the 
characters of the den®tion from the very eMliest tp the latest gages 


COLLECTIONS OF WINERALS, 
ROCKS, OR £OSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c, and to 
ulustrate the leading Text-books, in Boxes, with Trays 
50 Specimens,10s 6d , 100 do , 21s , 200 do , 42s. 
New Price List of Minerals, Rocks, and Stratzgraphical Series of Fossils 
Post Free 
ROCK s&cTIONS for the MICROSCOPE from rs 6d each, Post Free | 
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CaTALOGUES GRATIS 
CABINETS, GLASS-CAPPED BOX&S, TRAYS, HAMMERS, &c 
always in Stock 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C 





MINERALOGY: 


'" SAMUEL HENSON, ° 


97 REGENT STREET, LONDON, W, 


ESTABLISHED 1840 Late 277 STRAND. 
Choice Mineral Specimens, Gem Stones, Carved Opals, Polished Agates 
Rock Crystal Bal®, Fossils, Rocks, and Rock Sections 
LATEST ARRIVALS 
Ruby and other Varieties of Cassiterite on Quartz, Australia, Beautiful 
Blue and White Calamine, Adamite, Laurtum, Crystallized Brucite, Melano- 
hlogite, Roscoclite with Gold, Apophyllite, Mexico, vegy Beautiful Doubly 
Perminated Vanadinite, Arizona, Phenacite on Quartz, Colorado Large 
Crystal of Pyroxene, Pink Grossular, Ruby on Matrix, Burma, Diatom- 


aceous Earth, Hakodati, Japan 
BEST BLACK INK KNOWN. 


DRAPER'S INE (DICHROIC). 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 

Writing becomes a pleasure when tbis Ink ıs used It hasbeen adopted in 

the principal Banks, Public Offices, and Railway Companies throughout 
Ireland 

It writesalmost instantly full black | Flowseasily from the Pen 





Does not corrode Steel Pens Blotting-paper may be applied at the 

Iycleanly to use,and not liable to Blot moment of writing 

Can be obtamed tn London, through Messrs Barctay & Sons, Farring- 

don Street, W Epwarps, Old Change, F Newsery & Sons, Newgate 
Street, and to be had of all Stationers 


BEWLEY &®DRAPER (Limited), Dublin 


AN 
INFALLIBLE 
REMEDY 


For BAD LEGS, BAD BREASTS, OLD WOUNDS, SORES and 
ULCERS. If effectually rubbed on the Neck and Chest, ıt cures 
ORE THRQATS, BRONCHITIS, COUGHS and COLDS, and for 
gout, RÜÉEUMATISM, and all Skin Diseases 1t isunequalled 


NOTICE —Advertisements and business letters for 
NATURE should be addressed to the Publishers, 
Editorial communications to the Editor. The tele- 

jc address of NATURE 25 “ PHUSIS, LONDON ' 
SUBSCRIPTIONS TO “NATURE.” 


4s 
Yearly 1 8 
Half-yearly. . . o 14 
Quarterly o 7 

To ALL PLACES ABROAD — 

Yearly . » I IO 
Half-yearl? 15 
Quarterly e 8 


Money Orders payable to MACMIBLAN & CO 
OFFICE 29 BEDFORD STREET, STRAND, we. 
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OAD ADGA 











SCIENTIFIC 


. WORTHIES. . 


$ eae. f 
The following is a list of the Poftraits that have apþeared in the above Series, —* 


MICHAEL FARADAY . ' 

THOMAS HENRY HUXLEY 

CHARLES DARWIN . 

JOHN TYNDANML e E 

GEORGE GABRIEL SZoRES . ; 

SIR CHARLES LYELL 

SIR CHARLES WHBATS®ONE 

SIR WVVLLLE THOMSON e 
eS OBERT WILHELM BUNSEN œ 

ADOLF ERIK NORDENSKJÖLD. , ° 

LORD RELVIY 

HERMANN L* F HELMHOLYY 

SIR JOSEPH S HOOBER. 


. 
* 


WILLIAM HAREEY : 
Proof impressions of these, printed pn Midia 
55. each, or the Get of 27 Portrets in a 


OFFICE OFÉ**NASTURE," 29 
e LÀ . 
^ 


THE PORTFGLIQ MAY Bg fab SEPARATELY, PRICE 6s 
© tH? 2 $ 4° 
Cheques and. Money @rders payable to MACMILLAN & CO", 


SIR GEORGE B AIRY 


J LOUIS R AGASSIZ 
JEAN BAPTISTE ANDRE DUMAS 
SIR RICHARD OWEN 

JAMES CLERK MAXWELL 
JAMES PRESCOTT JOULE 
WILLIAM SPOTTISWOODE 
ARTHUR CAYLEY 

SIR Ce We SIEMENS 
JOHN COUCH ADAMS œ 
JAMES JOSEPH SYLVESTER 
DMITRIIWANOWITSH SIENDELEEFF. 
e LOUIS PASTEUR M . 


e. ee 
paper, may® be haa from the Publishers, price 
Handsomg PRortfegio for Ay, carriage paid : 


e 


E - 


e? 
LI 
. 
. 


BEDFeRD STREET, S'SRAND. 
*. 2 
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NOW READY | Price y28 6d post free SCI E NTI F IC o0 S 
More than 600 pages and over 300 Illustrations Volume II of 
7 THE ALTERNATE CURRENT TRANS- ON SALE T e. 
FORMER IN THEORY AND PRACTICE. 
. = 
e Byi A FLEMING,MA,DSc, PRS, AC A & OWES, 
Professor of Electrical Enginegring in University College, London M MILL N B 
e Chapter I—The Historical Development of the Induction Coil and 
s Transformer 
Chapter II —Distribution of Electrical Energy by Transformers CAMB™EmIDGE, 
Chapter III —Alternate current Electric Stations 
Chapter IV —The Construction and Action of Transformers OSC STEI PLOSO TEOSTEST UCE 
Chapter V —Further Practical Application of g'ransformers 
s Fully Ilustrated, Price ros 62 , Post free 
THE ART OF ELECTROLYTIC SEPAR- | CAUCHY —Intégrale8 Défimes 1814 (1825) 6s 64 
ATION OF METALS (Theoretical and Practical) By Dr GEORGE | CAUCHY —Exercices de Mathématiques 5 Vols in 4, 
GORE ,LLD,FRS Halfcalf 1826-30 £5 5s sign Half 
“í BLECTRICIAN ” PRINTING & PUBLISHING Co , Ld SUE lea Exercices de Mathématque Half- 
SarisBuRY Court, FLEET STREET, Loxpov, EC Catalogues free CAYLEY Memor on Quantics Complete. 30: 
CAYLEY —Elliptic Functions 1876 16s 
THE CAUSE OF GRAVITY. CHASLES —Géométrie Supérieure 1852 125 62 
Pamphlet to be Published Shortly, Price rs éd CABOS o Troperties of Cones. 1841 6s. Gg. 
GT : i West —Optical Problems 1850 35 
Pium ~The ether reopeste attr ot daturtnes oft deny ae | CA VIUS Opera Mathematica" 5 Volsin4, 1612, jor 
; saturated Yapour does P Bodies x $, having terminal velocity square as eon DINGTON —System of Optics The two Malum 
ter, meet Wit! ta 273, that t - 
duces an equal wer isst is at centre aedi A body leavmg COPERNICUS —De Revolutionibus Orbium Coelestium 
surface with 9? as earth’s diameter, seeks v? as 1ts own diameter and retarda- Lib VI Foho 1566 25s 
tion at once arises from air pressures as 1f 1t had no mertia, but the particles | COTES, R —Harmonia Mensurarum 1722 10s 6d 
rotating with it give no difference of pressure, and so it 1s moved to centre COURNOT —Theorie des Fonctions et du Calcul Infini- 
by small M prar Es sarih surface, red e ea m that tésimal 2 Vols 3:841 7s 6d 
t t t , bot 
acting. but in tangent there 1s no change of terminal velocity because no | CREMONA —Géométre Projective — 1875 6s 6g 
change of resistance In versme resistance 15 removed by &ndensation at | DELAMBRE—Astronomie 3 Vols e 1814 305 
centre , hence the acceleration of gravity continues tll terminal velocity 1s DE L A RIVE, A —Traité d' Électuicfté 3 Vols 1854-58 
regained, , acting on body whose inertia has already been overcome in that 2e 
1rectton. 
: DE MOIVRE The Doctyfle of Ciftinces 1738 12s 
F — h 
height due lo imelug of ace by prescrpenon af chier ee temer WAR | DE MORGAN *-Differegffal and «ntegralgalcülus — rBs 
this mihal feles peces pass down menm under Seca: bemg DE MORGAN —ile ts of Trigonometry 1837 7s 6d 
constantly ret t tt ther, t10 NK 
centrifugal force and the condensation in space produced by cd causing | DE MORGAN ,-Elfents of Algebra, 2nd Edition 1857 
d DERE UH DE ‘MORGAN —Trigonometiy and Double Algebra 4849 
Post Free for Six Stamps i SE MORGAN —— A i 
—Arithmetical Books 1847 75 
© Natural History Book Cocular (No. 117). DE MORGAN.—Book of Almanacs 1871 65 
! DE MORGAN —Formal Logic 1847 215 
Important. Works for Sale on | DESCARTES —Geometna, cum Notis F DE BEAVNE 1683, 
gs 
MAMMALS, - | DICTIONNAIRE ENCYCLOPEDIQUE DES MA- 
ORNITHOLOGY, . ! igen par D'ALEMBERT, pes &c 4 Vols 1789 
DIGGE —Pantometria D 2 25 
REPTILIA & AMPHIBIA. | BGSES L—Zewonem jen £22 
DIOPHAN TI . ALEXANDRINI ARITHMETI- 
. WILLIAM WESLEY & SON, CORUM Libr VI Foho 1621  3os 
* . £ ELLIS, R LESLIE —Mathemaucal Writings 1863 8s 
28° ia STREET, STRAND, LONDON e ENCYCLOPAEDIA OF PURE MATHEMA. 
Ed EE TIQUES 5Vols 1847 18s 
.RECENT SH ELLS. e° EUCLIPIS OPERA, cum Scholus B ZAMBERTO Inter- 
prete <i fine Copy Folio 1517 305 
pre numerous Correspogdents Always something of EUCLIDIS OPERA, Recensione D GREGOR Folio 
° 
Mitra Fultoni Rostellaria delicatula EUCLID 'S ELEMENTS OF GEOMETRY, translated 
E oar Md ! Noi. cd SEE by dt Edin ft ae aP piece jns Dee Fine Copy of the 
, 1 earsoni ast Edition of #7 in Lhglish olo 1570 33 
2 gonne todo null l Babies aung vulpine EUCLIWS ELEMEWTS, with Dissertations by J. 
<= Peg ee Spondylus yetorum E OPER sat Coou ote ras 3 Vols, 1824-2 
ee? WAY? ED —Cerespondents zn all Parts of ihe World Exchange or & i qa: 
$a Cash e EULER, E introductio in *Analysin fnffhtoxumn. | 2 Vols 
SHUG? FULTON, Dealer in Recent Shel * 1748 @ 165 ~ 
89 UL EAM AM Roan, Lonpon, S W 2 EULER -Theora Motufm Lune 17729 125 
EURER —Insutiones Calcul DMferentialis 1787 — 30s 
G L. ASS- -LO OP I E D BOX ES. EULER —Metpodus Inven.endy Lineas Curvas 1744 145 
"e FAQS —Horologiographia 1593. 155 
i Neat Revfangulér Boxes, FLAMSTEED —Atlas Coetexb. Folo 4178: rss 
13 inches by 1J@nches, depth x inch, per dozen xs 44 F RIER —Théorre analytiqué de la ohaleur 1882 With 
e 9$ s» oy TH s i $ + sa 1$ 6d . XA bM de: Venant 4335 
. 3i ats AE AE SP * FRE L uvres 3vols £3 35 
» LI — 
e. Cereulag Bátes, "Cad "hes Glass Bates, te e RUSS — erke 6 vols Half- ownd 1863-74 £6 10s, 
* mw ee HUGH FULTON? ELLJBRAND —Tngonometria Brtanica 1658 A poor 
e 99 FULHAM Roan, konpon e | ap y e . 
. . e 
. : wae ^ . d^ E : ° i ° e ec 
. . . . 





























































































































MACHINES. 


With Glass Plates, all sizes, double and multiple, 
also with Ebonite Cyhnders with and without 
@Glass Cases Batteries, gabvanic and medical 
"Telephones Galvanometers, pocket, lecture-table, 
afd |, tory School Apparatus of every de 
s@iption 
LARGE CAQALOGUE, Fifgh Edition, Royal 8vo, 

o Illustrations, Post free, 72 








xccl o Western Electrical Works, Bristol. 
London Address 12 FENCHURCH STREET, EC 
(W B ALLISON, AGENT) ESTABLISHED 1876 
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: : aaa nds io n Instrument Company: Cambridge. 
elentüst S Dl - 
y s Dun an ern, ° Address all communications “Instrument Company, 
Cambridge and London Univetsity | Cambridge ” * " 
Extensiop Lecturers, &c 
P 
Highest quality only, L14 14s : rice List of Scientific Instruments, sent post free, 
New Catalogue of Optical Lanter ns, Illustrated Descriptive List sent on receipt of 1s. 6d. e 
4 Projection Apparatus, and Scientific The Cambridge Scientific Instrument Company, . 
an Slides, Four ean St Tibb’s Row, Cambridge 
WTON & CO. Phd 
Opticians to the Queen and id 
the Government, 
By Special Appointinent 
TO THE ROYAL INSTITUTION OF GREAT 
TA Math tical Instrument Manufacturer to H M Government, C lof 9 
thematica: » Council o: 
x ) 3 FLEET 6TREET, LONDON auis s ndia Science and Art Department, Admiralty, &e 
9. Eh n Mathematıcal, Drawng, and orl tt aad Instruments 
mcr of every description 
M TRA ) lm E-: Ofthe Highest Quality and Finish, at the most Moderate Prices 
IHlustrated Price List Post Free i 
W F S obtained the only Medal inthe Great Exhibition of 1862 for 
gi Excellence of Construction of Mathematical Instruments, ano the only 
Ai Gord Menni m the International Inventions Eæhibinion 1885 for Mathe- 
i matica, or ilver Medal, Architects’ Exhibition, 1886 
. i ENIRO Address ~GREAT TURNSTILE, HOLBORN, LONDON, WC 
i 5 
i m . 
| = 
27 n d JAMES' R. GREGORY, 
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SPECIAL AND TYPICAL COLLECTIONS 
For STUDENTS, LECTURERS, MUSEUMS, &c, 

As supplied to the Science and Art Department, South Kensington 
EVERY REQUISITE FOR PRACTICAL WORK, 
Als&® Museum Fittings, Cases, and all Materials for Display, &c , 
of Specimens 
COLLECTIONS OF MINERALS, FOSSILS, & ROCKS, 


To Illustrate all Elementary Works 


SPECIAL COLLECTIONS FOR EACH WORK. 


. NEW LISTS NOW READY, 
And may be had Post free on application at the Repository and Museum, 


$8 CHARLOTTE STREET, FITZROY SQUARE, 
LONDON 


A WIMS H URST MINERALOGIST AND GEOLOGIST. 











! NEW 


WIMSHURST. MACHINE. 


Works in any Weather. 
WITH 5 -INCH PLATES, £4 10 o 


Best made, Studded Plates. 


510 0 
6 10 O a 


SOLARE ING PRISM. 


a LJ 





CHEAP SCHOOL APPARATUS; 


Approved by Science and Art Depattmént. 


HARVEY au PEAK,” 


56 € CHARING CROSS ROAD, wc * ba 





PERKEN, - : SQN,- 


For General Excellence, d dns and Mag- 
nifying Power, we invite intending® Purchesers 
to test our Field ang Qpera Glasses. against any 
1n pem nid ~ ` 


" OPTIMUS 4 sade a 


Medium Sve 


Clear Definition * 


Good Field . 10 /- 





Target Marks, 
1200 yards 
Magmfying 64 
numps # 





& RAYMENT, «voe LONDON. - 


* HOLBORN VIADUCT, 
“ OPTIMŲS” UBIQUE CAMERA, PHOTOGRAPHIG OUTEITS, E 








Pictes at Wy p Xl used an Tripod ex Superior long Focus, Rach Camda, Dari? e 
Cagrie® è Ppce with Shde, Rapid RecgrlBiear Lens, InsgintancaR 
six Dry ° A é Rapid Shutter, TAE afd Waterproof Case com 
Plates, : Eüryscopé Piete 
Three Dar Lens 5| * For? i 
SIRles, | £fSse; * 
Focusfing = Plates 
Scrfen, With? s 
e view Rapid 8h by, 
Findery X : Recth- |*, 
Shuster, . near, «60s e 
eo” 2 e RA. 
* e 
. *. *. 
. 
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_ MESSRS: MACMILLAN & CO. 'SSNEW E BOOKS. 


Now Ready, pu 12s e 


.THE APPLICATIONS OP ELLIPTIC FUNCTIONS By ALFRED GEORGE | 


. GREENHILL, M A, F R S, Professor $f Mathematics ın the Artillery College, Woolwich 


“ According to the new 1egutrons for the Mathematical Trzpos at Cambridge, to come anto force in the examination in May, 
1893, the Schedule IT of Past I ancludes * Elementary Elliptic Functions, excluding the Theta Functions and the Theory of Trans- 
formation ,’ so it «i to be hoped that this re-introduction of Elliptic Functions onto the ordinary mathematical cuis ulum will cause 
the subject to vecevue more general attention and study, and these applications have been put together with the idea of covering this 
ground by exhibiting ther practical impo: tance ut Applied Mathematics, and of securing the interest of the student, so that he may if 
he wishes follow with interest the analytical E eatises already mentioned 5 


ü NEW BOOK BY E., KLEIN, MD. . 


Now Ready, 8vo, 7s net 


THE ETIOLOCY AND PATHOLOGY OF GROUSE DISEASE, 


Fowl Enteritis, and some other Diseases affecting Birds. 
By E KLEIN, M.D. FRS, . 


Lecturer on General Nd Physiology in the Medical School of St Bartholomew's Hospital, London 
With Sixty Illustrations 


SCOTSMAN —-“ By far the most important contribution towards the history of that mysterious disorder that has yet*been, 


made Dr Klein's investigation is a piece of scientific work of the utmost possible value, for which everyone interested in grouse 
ought to be thankful ” 

NATURE —* To all interested in the preservation of game 1t may be commended as furnishing for the first time an adequate 
and satisfactory explanation of the origin and mode of propagation of the grouse disease The book is over and above that a 
valuable contribution to bacteriology The most noteworthy account yet published of the etiology and pathology of the 
disease The book will be read by every one interested in the subjects of which it treats, and with eee profit To other 
workers in the same field ıt will prove an indispensabl@ work of 1eference ” 

POULTRY —*“ Is well wor th a careful study by naturalists, breeders, &c , who are under a gr 


debt of gmatitude to Di 
Klein for his excellent volume " e 








THE FIRST VOLUME OF *NATURE'S € TORY ROOK ? 


A Now Ready, Crown 8vo, Cloth, 
SUNSHINE By Amy Jounson, LLA., formerly Hf 
Academy, Inverness — With many Illustrations 


*e The first of a serves of books intending to present some leading scientzfic principles tn such a form as to arouse the interest 
of chaldh en As Jer as possible Miss Fohnson has drawn hes HET alons fiom common things, aud has devised her experiments to 


suit the simplest apparatus 
COMPLETION OF THE FIRST VOLUME 
Now Ready, Vol I, Super Royal 8vo, Cloth, r2s net 


A SHORT HISTORY OF THE ENGLISH PEOPLE. 


* By J. R. GREEN, M.A 
ILLUSTRATED EDITION 


Mistress ôf the Royal 


n t Edited by Mrs J R GREEN and Miss KATE NorGATE 
e vo I (coptaining Parts I to X) With 10 Coloured Plates and numerous Illustrations. 
° *,* Cases for binding is 6d net . 
- rie MALE GAZETTE —'' Altogetheg this edition of ee ‘History’ evill be far and &way the best that has been 
publishe 
TIMES@—* Copious, appropriate, and admirably selected illustrations T Cannot fail to sustain and increase the popu- 
larity of that fascinating survey of national dustory ” . LU 
° GLOBE —:' What is now promised is likely to be the most thorough production of its species ” 
e ANTI-FACOBIN, —'' Singularly handsome and valuable So finely pusted c Mieten that it mi@ht fairly be 
called an edron de luxe” 
e GUARDIAN —'' The form in whicg Mr Green’ s book 1s now to be presenjed will “ie Selb worthy U^ it Bids fair to 
® bea remarl@ble success ” 
s 
“™ 2-2 6% % . * A NEW'BOOK OF TRAVEL! . 
rs lew Nf ar WO VI 6% ® 
“ eo07 By WARBURTONPMPIKE- | 
4n Pare an dh full of Peril Eo Ad&intin e undertaken last fear sn pu suit of big Gr game, the gh a part bf Northern 
s Canada Aetherto ungeached by Europa gs o [| 


DYILY CHRONICLE eur Pike's account of camp life fh Pay xtreme cold is the best we have seen, and we should like 
to quote pages ofi? 4,  *Itisd modeg narrative of trêve] and pessoffal,adventure ’ 
BOOKIGAN —* Morefascinagng then most @f the novels that thel Librag sends s "s 


. $e e e A e. . 


. 
. a -+ 


R * MACMILLAN AND CO, LONDON. * "E " 
e . 


a 


i Ateus, 1892] . sarod, . cxxvii . 
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MESSRS. - MACMILÉAN - "AND 0.8 NEW - BOOKS. 


"THIRD, PART OF THE DICTIONARY OF POLITICAL ÉCONOMY. 


Royal 8vo, 3s 6d net 


.^ DICTIONARY OF POLITICAL ECONOMY. : 


Containing Articles on the main subjects usually dealt with by Economic Writers, evith explanations of Legal and Business "l'eims 
which may be fouad in their works, and short notices of deceased English, Agnerican, and Foreign Economists, and their chiefe 


contributions to Economic Literature . 
E Edited by R H INGLIS PALGRAVE, FRS* 
Part III Chamberlen—Conciliation, Boards of. * .* 


NEW YORK INDEPENDENT —' It 15 fall of interesting and important information on the business of the world . 
when complete will be unique as to range and plan in the English language ” 


NEW EDITION. = 
Second a Crown 8vo, 75 6d 


“ON G H T. 


Burnett Lectures 1n Three Courses delivered at Aberdeen 1n November 1883, December 1884, and November 1885 
By Sir GEORGE GABRIEL STOKES, Bart, FRS, 


Fellow of Pembroke College, and Lucasian Professor of Mathematics in the University of Cambridge 


. NEW SCHOOL BOOKS. 


Fcap 8vo, 3s 6d 


. LESSONS IN HEAT AND LIGHT. 


By D E JONES, 
B Sc (Lond ), Director of Technical Instruction to rid Staffordshire County Counci, late Professor of Physics m the University 
College of Wales, Aberystwith Illustrated by numerous Engravings. 


Globe 8vo, 2s 


- ALGEBRA FOR BEGINNERS. 


By H S HALL, MA, 
hNar of Christ's College, Cambridge, Master of the Miltary Sıde, Clifton College, and 
R KNIGHT, BA, MB, ChB, 

Formerly ScholaWof 9rinity CoMege, Cambridge, late Assistant Master at Marlborough College 


* The presentwork has been unda eem," say the authors we therr pi aface, “in order to supply a demand for an easy introduc- 
tien to ow) ‘ Elementary Algelga for Schools,’ aud also to meet the wishes of those who, while approving of the odes and treatment 
of the subject there laud down, have felt the want of a beginner's text-book $n. a cheaper form The order we adopted 1n om 
* Elementary Algebra’ differed we some important ; parteculars Jom that of previous text-books it was am wnocateon and an 
experiment , but the favourable 1 eceptron of six editions of our text-book, and its adoption in so many of the principal English and 
Colonzal schools, furnish ample proof that no object.on has bes urged against our treatment of the subject, whilst nimi s of 
teachers, previously unknown to us, have favoured us with expresstons of distinct approval We have, therefore, felt no hesitation 
in compiling thes little book on similar lines As regards the earher chapters, our order has been determined mainly by two 
considerations first, a desire ta introduce as early as possible the practical sidef the subject and some of ws most rnterestng 
applications, such as easy equatwns and problems, and, secondly, the strong opiguon. tlt all reference to compound ea pressions 
and ther 2 esolutron into factors should be postponed until the usual operations of Algebra have been exemplified tn the case of simple 
CAP) 551015 We have constantly kept in mew the more elementary examinatns th which a knowledge ef. Algebra is required 
Jt will also be found that full pi aed has been made for the algebrarcal course prescribed for Me at the [nuan 
Universities ” 






e 
Formerly Sc 
X 2 


18mo, ts 64 . 
. DECIMAL APEROXIMATIONS. v 
A CHAPTERSIN ARITHYRTIC = 
. By H St JOHN HUNTER, MA, .. : 
Fellow of Jesus College, Cambridge . a > 
* 


i8mo, Cloth, 2: 6a 


CHEMİCAL“ THÉORY FOR BEGINNERS, ` 


ki LEONARD DOBBIN, Ph D, and JAMES WALKER, Ph D, D.Sc, e * 
* Assistants in the Chemistry Department, University of Edinburgh x eo -e um 


logical deuelopueni of chemical theory as far asp M Mos necessary for propey comprehension of elemquitry systematic ghenirsteY, 

In the way of dong the there are several $ culties whith on mosg of tA smager text-books are ether quite* ggnored or are®so hightly 

treated that they fail altogether to arrest the’student’s aẸfention The authors kave cogsidered rt pi efaPable to face these difficulties 

from the outset, and havAdiscussed them Ri some leim le in order thet the student maf, at least be made aware of then existence 

A few onsteugivve ea peri@gnés, tnvolomg neither diff SN: manipulation nor expenses oa ats, Agve Bees inti oduced fore d better om 
illustration of some rmpotant ponis The second porti of the book, from Chapter ZIV" onwards, deals in a very eleprentany and 
entirely non-mathematuM manner with agew of Pie main conceptions of general chemastry, audis intende to serve as as unti oduction 

to thes branch of the subject, which as daly snerllnng D Due qute The booked) ie rend by the begunner along wth ony good e 
teat-book on systematic chemistry ” 


e 
ent Jn the f st y. of the book an endeavous has beg macy to X before Ag gjudent in as simple a manne as fossile ue 


j MACMILLAN e CO,LONBON o Ecos gut "e z 
* . e@ * 
e * s . e e ss : . és bd é ° . . * 
. e z *€ " e CC . . A 
* xd ° . 


; E . . š . s 
i en. ° í . r2 6 . : r UC 
pe v CyXVI 5 ge t WATUR C 


| Aucugr® 18, 1392 ae 





ree è . —— 
NEW AND INTERESTING MICROSCOPIC’ OBJ ECTS. 
e e. Lsd 
Larva of Trinidad Firefly, showing Illuminating Organs 02 0 
Stem of Petiole of Virginia Greeper, showing defoliation o 10 
bre Fungus—Peronospora » o 10 
eaf of Drosera, with Insects captured ox 6} 
^ Pare Slides of Foraminifera, &c — 7 
Pe iesoplis latuus~mrvare, ys 6d , Midrolme macilenta o 16 
Rotaka pulchelia (Java)--rare 18 6d Alveolina bosciz—rare oi 6 
Polystontella imperatrix is 6d Ostracoda—Cythe® Jonesn 1 6 
e MICA —Selenite stage, foruse with the Polariscope Ag film of mica is fitted to rotate 
e in a brass plate over three different Selenites, by which means all the colours 
obtainable with any number of Seientte films may be produced The effects are 
very fine : 6 0 
Double Stained Blood of Salamander ot 6 
*. Classified rst representing a Stock of 40,000 Highest class Microscopie 


Objects sent Post free on application 





. MICROSCOPES AND 


"e APPARATUS. 


a 
Highest Quality of Workmanship oniy 


W & SONG Portable Microscope, very rigid when e 


set up, and compact when closed Universal size 


fittings throughout e. PT vu 
Ablanauc Bull’s-eye Stand Condenser, as “sug- 
“gested by Mr E M Nelson Ér 10 o 
Nose-pieces in Aluminiun® very light and com- 
pact— ° 
For two objectives #1 o o 
For three EM 115 


8 
Full Illustrated Catalogue of Microscopes and 
Apparains sen Post frec on application 


f: y JS. OPTICIANS TO HER MAJESTY'S GOVERNMENT, 
PERA UE 313 HIGH HOLBORN, LONDON, W C. 


ESTABLISHED 1837 AND 78 SWANSTON STREET 


MELBOURNE, AUSTRALIA 


AWARDED—2 GOLD MEDALS, Pars Universal Exhibition, 1889, 2 ees OF HONOUR for MICROSCOPES and MICROSCOPIC 


OBJECIS, Antwerp International Microscopical Exhibition, 1891, and 24 GOLD 
of the World 


ND OTHER MEDALS at the Principal International Exhibitions 
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PURCHASERS SELF-RECORDING 








INS RUMENTS, 


such as 
Self-recording Barometers, 
Self-recording Thermometers, 
Self-recording Hygrometess, 
Self-recording Galvanometers, 

















2 ka S w e 
AND SHIRTS. ere Self recording Ram-gauges, 
fi 

{CELLULAR SERIEM ee. 2 composed of a pel un which 7 &c , 
theairis enclosed and warmed by the heat of the body perfect non- } 
conducting layer ıs thus formed neat the shn Owing to the CELLULAR Shou see that they are marked 
construction, this cloth œ much lighter and better ventilgted than ordinary * 
febiics, and 1s easief to wash CELLULAR AERTEX CLOTH 1s made in 
Caton, Silk, Silk and, Cotton, Silk@ind Wool, and Merino . ° 

illustrated Price List of fuð range of Cellular Goods, with names of 160 

ap Country Agents, sentegost free on application TRADE MARK. A 
OLIVER BROS , 417 Oxford Street, LÉndon, W. LIS 
ROBERT SCOTT, 14 & 15 Poultry, Cheaff&ide, E C . d 
e 


Mrs NOLAN (Ladies’Goods only, 39 Dawson Street, Dublin 
TAAFFR & COLDWELL, 81 Grafton Street, Dublin 
e STARHSBROTHERS, 9 South Bridge, Edinburgh 
C JENNER & CO (Ladies! Goods only), 48 P 











7 S -Pure 
y, Coheenttdted 


-e- 


rinces Street, | This merk has been entered by the Inventors and Manufacturers, 
E @ Edinburgh ‘ wo ar ticles ounghout Us Merk are genuine 
———— — m5 —À 





" BO Prize-Medéls Awarded to thd Firm. 





.- “BE CAREEUL TO ASK FOR FRY'S PURE CONCENTRATED COCOA. — 


* * v 
Printed by RICHARD ẹCLaY wp Sons, LIMITED, at 7@nd 8 Bread Street H, Queen Victerta Street, in th®City of London, and Published $y * 


e | MacMiLPAN anp Co, at 29 Bedford Stget, London WC, and 112 
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** To the sold ground 
Of Nature trusts the mind which builds for aye " —WonDswonTH 
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. . NEWTON & CO., 
SCIENTIFIC INSTRUMENT MAKERS 


TO HER MAJESTY THE QUEEN, H RH THE PRINCE OF WALES, 
THE ADMIRALTY, THE WAR DEPARTMENT, THE INDIAN AND 
FOREIGN GOVERNMENTS, OXFORD, CAMBRIDGE, LONDON, 
AND MANY OF THE FOREIGN UNIVERSITIES, ETC , 
By Special Apportinment 
TO THE ROYAL IgSTITUTION OF GREAT BRITAIN, AND 
. PHE SCIEQCE GND ART DEPARTMENT 


MANUPSCTURE 
PHILOSOPHIGAL APPARATUS FOR 


Sound, Light, Heat, Magnetism, my, Hytirostatics, 
Hydraulicse Pneumatics, charges, ác 


. CATALOGUE 64 POST FREE 
ALSO 
Lime Light and Electric Lanterns, Projecting Microscopes, 
Polariscopes, and Micro-Polariscopes of the highest quality 
New Catalogue, including List of Lantern Shdes, 4d 


* 

OPTICAL PROJECTION By Lewis WRIGHT Second 
Edition A Complete Guide to tle Use of the Magic Lantern, the 
Lantern Microscope and Polansc&pe, and to the Projection of Scientific 
Experiments 

Just Published by Longmans, 6s , net 4s 6d, Post free, 4s 10d 


NEWTON & CO, 3 FLEET STREET, LONDON 





NALDER BROS. & CO. 


16 RED LION STREET, 
CLERKENWELL, LONDON, E.C. 


Our New CATALOGUE 
ELECTRICAL TESTING 


AND 


SCIENTIFIC INSTRUMENTS 
IS NOW READY. 
* Forwarded on A (pplication 


* 
UNAN VUNA 





v 


. 
NALDER BEOS. & Co 












The attention of ASSMYERS, ANALYSTS, DEN'LISTS, 8& , ıs called to 
this apparatus with perfect confidence as teits merits e 
ADVANTAGES 
No Dust! Porrasre! NoÑsaes! Avromatc' Pracritt 
Ec ROMICAL ! sf 
Laboratéty Blast Lamps, £2 2s. and £3 33" » 
Crucible Furndces, £P 13s , £6 Gs , £7 189, 6d. 
Mume Furnaces, £6 185 , £749s e 


Full Particulars upon Application e 


JOHN J. GRIFFIN &, SONS, l 
22 GARRICK STREET, COVENT GARDEN, 
gar ite LONQON, e W.C. : M 


NEGRETTI AND ZAMBRA, 


"s JORDAN'S” ( 


FURNACES. | ° 


SOLE MAKERS OF a 


ATENT) SUNSHINE RECORDER. 


Latest and M@st Perfec 
form 


Price 
£5 15s? pd. 


With a supply @f Charts 


AN. NEGRETTE . 


AND 


ZAMBRA, " 


. SCIENTIFIC 
INSTRUMENT MAKER 
TOSTHE QUEEN, 


e 38 HOLBORN VIAQUG> 


Branches —4s@Cornhill 
122 Regent St, London’ 


e dUusiragd Descripty 
Post Taree 










li 


e . . N 
NEGRETTI & ZAMBRM'S 


. 1200 Efgravin&, Price 55 6d 9 
Telephone No 65830 Telegraphic Addfess a Negretty, Londan ” 
e . * 
* . . 
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°? MAGDALEN COLLEGE, OXFORD, 1892. 


NATURAL SCIENCE DEMYSHIPS 
@ There will be an Election at this College ın October this year, 1892, to 

one or mcre Demyships m Natural Science 

Persons will be eligible €or the Demyships who will not have exceeded the 
age of nineteen years on the day of election, October 17, 1892 

Ipe Stipend of the Demyships 1s £80 per annum inclusive of all allow 
ances , and they are tenable in the first instance for tgo years At the ex- 
piration of two years the tenure of eich Demyship 15 to be renewed for a 
further term of two years, provided that the Tutorial Board shail have 
declared *hemselves satisfied with the industry and good conduct of the 
holder , and at the end of the secomd period of two years it may be extended 
for one year lorger, 1f for special reasons the Tutorial Board deem it advisable 
to do «o 

= EXHIBITIONS 

Exhibitions will also be offered to Candidates who may fail to obtain 
Demyships, but may appear to the electors to be in need of support at the 
University and otherwise deserving 

Persons will be eligible for these Exhibitions who will no* have exceeded 
the age of twenty-one years on the day of election, October 17, 1892 

Their value and tenure 15 left entirely to the discretion of the electors in 
each year Asa rule they have been of the value of from £25 to 450 per 
annum 


Candidates for these Demyships and Exhibitions will be required to pass 
such an Examination in Classics and Mathematics as will show their ability 
to pass hereafter in Responstons or an equivalent Examination 

Persons elected will be required subject to the regulations of the College, 
to follow a definite line of study, and to present themselves in due course 
tor gie Umversity Examinations prescribed for Cand dates for the degree 
o 

All Cand dates are requested to call on the President of Magdalen, or his 
representative, on MONDAY, OCTOBER 10, between the hours of 9 and 
xopm brinemg with them e 

(1) A certificate of birth , 

(2) A written testimonial to character from ther Head Master, Tutor, or 
other person quahfied to spea 

The Examination will commence at 930 am on TUESDAY, 
OCTOBER rz: 

Any further Particulars may be obtamed by application to Epwarp 
CHAPMAN, Senior lutor in Natural Science, Magdalen College, Oxford 


MASON COLLEGE, BIRMINGHAM 
e 
(WITI QUEEN'S FACULTY OF MEDICINE) 
FACULTIES OF ARTS AND SCIENCE 


Principal Prof R S HEATH, MA, D Sc 


The SESSION 1892-93 will be opened on FRIDAY SEPTEMBER 30, 
by Prof Sir GeoncE Huurugv, M D FRS, FRCS, who @vill distri 
bute the Prizes and deliver an ADDRESS 

COMPLETE COURSES of INSTRUCTION are provided for the 
various ExaminaLons m Arts and Science. and the Prehminary Scientific 
(M B) Exarunation of the University of London, for Students of Civil, 
Mechanical, or Electrical Engineering , and for those who desire to obtain an 
acquaintance with some branch of Applied Science Students may, howe 
ever attend any Class or combination of Classes 

(J here 1s also a Faculty of Medicine A Syfilabus containing full particu- 
Jars 1s published by Messr@ Cornish, New Street, Birmingham, Price 62 , 
by Post, 72) 

A SYLLABUS, containing Ful Information as [o the various Lecture 
and Laboratory Courses, Lecture Daysand Hours, Fees Entrarce and other 
Scholarships, Prizes, &@, 1s published by Messu CORNISH, New Street, 
Birmmgham, Price 6d , by Post, 82 

Further Information may be obtained on Application to 


ee GEO H MORLEY, Secrgtary and Registrar 





y 
THE DURHAM COLLEGE OF e 
A . SCIENCE, °, 


.* NEWCASTLE-UPON-TYNE 


The College represents the Faculties of Science and Engineering in the 
ba ved of Durharg and is open to students of either sex above the age 
of fiftee e 

The Departments comprise Mathematics, Physics, Chemistry, Metallurgy, 
Geolof, Natural History, Botany Agricultere Forestry, Veterinary Ana 
tomy ayer athciog), Mecbanical, Marine, and Electrical Engineering, Nava 





Architftanre, ing, Latin, Greqk, French, German, Wilan, Spanish, 
English story, GLiteratuge all ordinary branches of Fine Art, besides 
Special Courses of Instruction 1n some Local Trades 

ThegCollege ¥,zlso regognized by the Educatyn eDÉpartment Dae 
"lramif College for sixty-four Queen's Scholars e 

The Session commenggs SEPTEMBER 26, 1892 : 

Full information respectufgethe Classes, Schojarshipe (lege Societifts, 
and other matterg will be°found in the Mi (price Sixpence, 0$ post 
Ninepence) Prospectus of Day or Evening Glasses free on applicatgon 
. 


PN e* HR STPCKDALE, Secretary 


e 
SCIENCE MASTERS WESTER) Re- 
monstgatortor Biology * £200 Important Coll (2) Physics and Elem® 
Mechanics e£:20 «3) Chefn Prarmmiples of Africultuge Lardsury 
Non Re¥—Apply, with Tesfmowals, to Biver & Co, e 
Regent Street, W . . 
9 
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ST. THOMAS'S HOSPITAL MEDICAL 
«SCHOOL, ° 
ALBERT EMBANKMENT, LONDON, S E 


. 
The WINTER SESSION of 189g-93 will open on MONDAY, 
OCTOBER 3, when tbg Prizes will be distributed at 3 pm év the 
Right Hon Sir JOHN BBOCK, Bart, MP,DCL,LLD, BRS 
IWO ENTRANCE SCIENCE SCHOLARSHIPS of 4150 and 
£60 respectively open to first-year Students, will be offered for com- 
petition The Examination will be held on Seftember 28, 3p, and 30, 
and the subjects will be Chemistry and Physics, with either Physiology, 
Botany or Zoology, at the option of Candidates 
Scholarships and Money Prizes of considerable value are awarded qt the 
Sessionat Examinations, as also several Medals 
Special Classes are held throughout the year for the Preliminary Scientific 
and Intermediate M B. Examinations of the University of London 
{an Hospital Appointments are open to Students without charge 
| The Fees may be paid in one sum or by instalments Entries may be 
made separately to Pires orto Hospital Practice, and special arrange- 
ments are made for Students entering in their second or subsequent years , 
{ alg £ Dental Students and'for Qualified Praftitioners 
] egister of approved Lodgings 1s kept by the Medical Secretary, who 
; also has a List of local Medical Practitioners, Clergymen, and others who 
! receive Students into their houses 
| Prospectuses and all particulars may be obtained from the Medical 


| Secretary, Mr GEORGE RENDLE 
G H MAKINS, Dean 








|i GUY'S HOSPITAL MEDICAL SCHOOL. 
| The WINTER SESSION begins on MONDAY, OCTOBER 3e 


The Hospital contains 695 beds of which 500 are in constant occupation 
Special Classes are held for the M B Camb and Lond, the FRCS 
Eng , and other Higher Examinations e 
APPOINTMENTS —All Hospital Appointments are made in accoyl- 
ance with the merits of the Candidates, and without extra payment 
ENTRANCE SCHOLARSHIPS in September 1892 —Two Open 
Scholarships 1n Arts, one of the Value of 100 Guineas, open to Candidates 
under 20 Years of Age, and one of so Guineas, open to Candidates under 25 
Years of Age Two Open Scholarships ın Science, one of the Value of 125 
Guineas, and another of so Guineas, open to Candidates under 25 Years of 


Age 
PRIZES are awarded annually to Studentsin their various years, amount- 
ing in the dise i to more than £480 , 

DENTAL SCHOOL —A Dental School Mttached to the Hospital 


affords to Students all the KE ae for a*Licence m Dental 


S 
COLLEGE —The Residential CgKfege accgnmodates about Fifty Students * 


in addition to the Resident Staff of the Hospital]. Where i5 in it a large 
Dining Hall With ReadingBRoctas, Library, ind Gymnasium for the use of 





the Students Club . 

For Prospectus and üher information apply to the Dean, Dr Perry, 
Guy's Hospital, London, S E e s 
THE LONDON HOSPITAL MEDICAL 

COLLEGE. 


The WINTER SESSION will commence on MONDAY, OCTOBER 3 

The Hospital 1s the largest general hospitalın the Kingdom, fand con- 
tains nearly 8oo0 beds Number of im patients last year, 9458, out- 
patients, 112,092, accidents, 10,896 

Surgical operations daily Major optrations in 1891, 1144 

APPOINTMENTS —Resident Accoucheur, House Physicians, House 
Surgeons, &c. Forty of these Appointments are made Annually Nume- 
rous Dressers, Clinical Glerks, Post-mortem Clerks, and Maternity Assistants 
are appointed every Three Months All Appomtments are Free Holders 
of Resident AppointmeMts are also provided Free Board 

SCHOLARSHIPS AND PRIZES —Two Entrance Science Scholar- 
ships, value £75 and £50, and two Buxton Scholargups, value £30 and £20, 
will be offered for competition at the end of Geptember to new Students 
Numerous Sch@larships and Prizes re given. annually 


eñe Fres—rzo Guineas in one payment, or 13» Guineas by instalments A 


reduction of 13 Guineas 1s allowed to the sons of Members of the Profession 
‘The Metropolitan, M@ropolitan District, East London, and Great Eastern 
Railway Stations are close to the Hospital and College 


! Fo further information apply personally or by letter to 
v Mile End, & VAR Muwnogpcorr, Warden 


SSS, SS 5 7 — aa 
UNIVERSITY COLLEGE, LONDON. 


The Session of the Faculty of Medicine will commence on OCTOBER 3 
' Introductory Lecture at 4Sp m , fy Mr S J HUTCHINSON, Dental 


'S Unifersity College Hospital 
I E = 3 anans for the Entrafce Exhibitiofis fill commence on SEP. 
] TESIBERRS 


*- 
Schplarshipsg Exhibitions, and Prizes of the value gf 4800 are awarded 
' annial 
n 


atieng ere treated guring the year 
eing Pyident, as House Surgeon, Hougf Physician, Obstetric Assistant, 


&c,are filled gp by competition dugnglhe year, and these, as well as all 
Clerlgships and Dressershups are open to tudents of te Hospital without 


extra fee e, 
Prospectuse@ with full information asto Classes, Prizes, &c, may be 


Sbtaned from the College, Gower Street, wc 
E A SCHAFER FRS, Dean 


iversity conc. Hospital about ao In-patients and 35,000 Out- 
irty-sia appointments, eighteen 


d "UN J M HORSBURGH, M A, Secretary 
ee ° . 
.* p e e . US e 
e * e S . 
. 
e . 
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CITY AND GUILDS OF", LONDON, VICTORIA UNIVERSITY . 
: e INSTITUTE, THE YORKSHIRE COLLEGE, LEEDS 
* CENTRAL INSTITUTION. . Pie NIENTE OF SCIENCE, TECHNOLOGY, AND ARTS e 
. SESSIONe:892 93 ro The Chae ee eren pesma on MONDAY de 


. 

The Matriculation or Entrance EXamtnation for the CENTRAL INSTI- 
TUTION will be helf on SEPTEMBER 19-22 e 

The Courses of Technical Instruction at the CITY AND GUILDS 
CENTRAL INSTITUTION are adapted to the requirements of persons 
who are prepanng to Wecome Civil, Mechanical, or Electrical Engineers, 

: Cher and other Manufacturers and Teachers 

MATHEMATICAL DEPARTMENT, under the direction of Prof 
HeNRICG, FRS, LLD, PhD ENGINEERING DEPARTMENT, 
under? Prof Unwin, FR S, MICE (Dean of the Institution) PHY- 
SICAL AND ELECTRICAL DEPARTMENT, under Prof Avrron, 
ERS CHEMICAL DEPARTMENT, under Prof AnusTRONG, Ph D, 


The NEW SESSION commences on SEPTEMBER 28 

Programme and full Particulars of Courses of Instruction, and of the 
Entrance Scholarships, on splits at the City and Guilds Central Insti- 
tution, Exhibition Road, SW, or at the ad Office of the City ape 
Guilds of London Institute, Gresham College, E C 


JOHN WATNEY, Honorary Secretary 





UNIVERSITY COLLEGE OF NORTH 
WALES, BANGOR. 


(Incorporated under Royal Charter Departments Arts, Science, 
Agriculture ) 


AGRICULTURAL DEPARTMENT 


A complete Course of Instruction in Agriculture and Dairying has now 
bæn organized 

Full information about College Classes, Scholarships, Diplomas in Agricul- 
ture, Certificates in Dairying, &c , will be found mn the Agricultural Prospectus 
(free on application) 

The average cost of living in Bangor, including College fees, 1s about £40 
for the College year 

The Next Session begins on OCTOBER 4, 1892 


JOHN EDWARD LIOYD, MA, Secretary and Registrar 





o— 4 
+ UNIVERSITYNCQLLEGE OF SOUTH 
. WALES AND MONMOUTHSHIRE, 
e CARDIFF. ^ 


LECTURESHIP IN STORY AND *PoMITICAL ECONOMY 


The Council ts prepared to appoint a LECTURER in HISTORY and 
POLITICAL ECONOMY The Stipegd of the Lecturer will be £200 per 
Annum 

Applications, together with Printed Copies of Testimonials and Refer- 
ences, should be sent in on or before SEP MBER 20 


For further information apply to 
IVOR JAMES, Registrar 
Cardiff, August 9, 1892 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 
CARDIFF. 


. 
DEMONSTRATOR AND ASSISTANT LECTURER IN BIOLOGY 


The Council 1s prepared to appoint a DEMONSTRATOR and ASSIST- 
ANT LECTURER in BIOLOGY at a Stipend of £120 per Annum — It is 
necessary that Candidates «beuld have a special knowledge of Botany 

Applications, together with Printed Copies of Testimongls and Refer- 
ences, should be sent in on or before SEPTEM BER 20 


For further information apply to g 
IVOR JAMES, Registrar 


Cardiff, August 9, 1892 r 





THE VICTORIA UNIVERSITY. ' 


. 

'The following Examinations Sai bd helde ® OWENS COLLEGE 
(MANCHESTER), UNIVERSITY COLLEGE (LIVERPOOL), and 
YORKSHIRE COLLEGE (LEEDS), m SEPTEMBER . 

AN ENTRANCE EXAMINATION IN 4R1S (ntroductory « the 
Faculty of Medicine) on MONDAY, S&PTEMBFR 26, and following days 

AN ENTRANCE @AMINATION IN ARTS (ntrodittory to the 
Faculty of Music) on MONDAY, SEPTEMBER 26, and follewing days 

A PRELIMINARY EXAMINATION (introductory to the Maculties of 
Arts, Science, and Lá) on MONDAY, SEPTEMBER 268 and follewing 
days e * 
Fees for the above Examınatıðys, accompanted by 2 fast of the spb,ects 
taken, must be sent to the REciWMrRAR (from whom (ondittons of BE rance 
and further Particulars can be obtffined) on or before SEPT E LBE Bkr; e 


Manchester, Aug@st 1892 .* s * 
—* -—— 
WANTED, a TEACHER for CLASSES in, 


GEOLOGY, ın connection with the Science And árt. Departzfent, 
South Kensington Attendance One Evening per Week —Apply, wish 
full particulars, to SECRETARY, Birkbeck Instgution, EC — 
. e. 
e 








"- FARLEY ROAD, MALVERN ‘LINK e 


Degrees in Arts, Science, and Medicine The Physical, Chemical, Bto- 
logical, Engineering and Leather Industries Laborator es, and the Weaving 
Shee Dyehouse, ang Printing Rooms will be opened Daily for practical 
wor! 

The following Pfbspectuses may be had free from the Secretary — 

t For Regular Day Students 

2 For Occasional and®Evening Students 

4 For Medical Students 


THE DURHAM COLLEGE OFSCIENCE, 
NEWCASTLE-UPON-TYNE. 
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THE APPLICATIONS OF ELLIPTIC FUNCTIONS * By ALFRED GroncE 
GREENHILL, MA,FRS, Professor of Mathematics in the Artillery College, Woolwich 


'! According to the new regulations for the Mathematical Tripos at Cambridge, to came into force in the examination in May, 
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Burnett Lectures in Three Courses delivered at Aberdeen m November 1883, December 1884, and November 1885 
By Sir GEORGE GABRIEL STOKES, Bart, F RS, 


Fellow of Pembroke College, and Lucasian Professor of Mathematics in the University of Cambridge 
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LESSONS IN HEAT AND LIGHT. 


By D E JONES, 
B Sc (Lond ), Director of Technical Instruction to the Staffordshire County Council, late Professor of Physics in the University 
College of Wales, Aberystwith — Iltustrated by numerous Engravings. 
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ALGEBRA FOR BEGINNERS. 


. By H S. HALL, M A, 
: Formerly Scholar of Christ's College, Cambridge, Master of the Military Side, Clifton College, and 
° z S- R KNIGHT, BA, MB, ChB, 
Formerly Scholar of'Trifity College, Cambridge, late Assistant Master at Marlborough College 
* The present work has been undertaken, ð say the authors in their preface, V s orde to supply a demand for an easy introduc- 
tron wo oui * Elementary Algebragfor Schools,’ and also to meet the wrshes of those who, while approving of the order and ti eatment 
ef the subject there lad down, have felt the want of a beginner's text-book iR a cheaper form The order we adopted in our 
€ Elementary Algebra’ differed ın some important particulars fiom that of previous text-books It was an innovation and an 
experiment , but the favourable reception of six editronsof our text-book, and its adoption n so many of the principal Enghsh aud 
Colonial schools, fis nish ample proof that no olject,on has been urged against our treatment of the subject, whs'st numbers of 
teacher sy previously unknown to us, have favoured us with expressions of distinct approval, We have, therefore, felt no hesitation 
an compiling this little book on similar lines As regards the earler chapters, ou) order has been deteymuned mainly by two 
considerations first, a desire to iti oduce as early as possible the practical side ofthe subject and some of its wost wuteresting 
applations, such as easy equdhons and problems, and, secondly, the song opinioe that all reference to compound expressions 
and ther resolution anto factors should be postponed until the usual operations of Algebra have been exemplified tn the case of simple 
eX) ESSLONS We have constantly kept in view the more elementary examinations in which a knowledge of Algebra as required 
Jt will also be found ihat full proviston has been made for the algebiawal course prescribed for Matriculation at the Inman 
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logical development of chemical theory as fas as tt gts Srecessar y for the proper comprehension of elementamy systeumfrc chederstiy * 
In the way of dong this tgere are several difgculties whicn*on most op the Wialleg text books are ether quite rgygred oy are so ighily 
treated that they farl altog@er to arrest the student's attention The eiuthors Adte constelered it prefer dileeto Jace these difficulties 
from the outset, and have dikussed them at scie. length 9A order that the student may at feast be made aware of Wher existence 
A few wstructige experimerfy, envoloing neither dyficu? manipulation nor expense afai apts, haa peer wMroduced for thebmter 
illustration of some yngortalit points The second portion €f. the book, from Chapfr XIV onwards, deals tx a very elemengary and 
entirely non-mathematical hanner with a fers of the hain conceptions of general chemistry, and 1s intended to Serve as an introduction 
to thts branch of the subject, which ws dariy qnereasing in vmpagtawee The Wok anay bewend by the mginper along with any ggod 

e e 


text-book on systematic chemestry ” e ee . ee . e y . 
MACMILLAN*& CO, LONDQN e*s e * 2 cx 
e 
e . " š . fe A * , . . . e 
e . e ^ ? e Ko ee À " 
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“FLETCHER, RUSSELL, & 0, 


- WARRINGTON, MANCHESTER, | 
‘AND LONDON.. 


FLETCHER'S 
NEW FOOT BLOWER; 


For Chemical Blowpipes and Autogenous Soldering. 
T Blower is speciálly designed for small? Blowpipes ` 
only, which are used in places. where there is 
liability to damage by. acids, or rough’ usage. The Disc. 
Reservoir is intended to hang against 
a wall out of reach of injury. The 
Blower is, small, compact, and can be 
: knocked about to almost any extent, 
as evely párt can „be got * at and 
repaired with ease. ' There are no «E 
" snails used in its construction ; and" $o 
the. faeility for taking apart to` repair' damages is a 
f distinct adyantage in "apparatus óf* this kind. ~ a 


> -PRICE secte WIH 5 FEET: p RUBBER rud, 16s. 
o v.s VUL EXTRA RUBBER” BL PICS, fs. EACH. 


Printed m RICHARD Gin Pa Bone. Li eri. at" and 8 p m ad Stres t H ir Que efh ene, ny Wor in the City of London, oa d hed » 
CMILLA® AND fui 29 Bedfoft Str reet, on doneW C, rt A9enue wY —THURSDAY, Augus 
e 
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A WEEKLY ,ILLUSTRATED JOURNAL OF SCIENCE 


ee 
“ To the sold ground 
Of Nature trusts the mind which builds for aye " —WORDSWORIH 
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THE NRW PATENT WATKIN ANEROID BAROMETER. , BROWNIN 


Puugs FROM Amongst many unsolicited | estimomials the 










£5 to £1 I$ following has been received by the maker — i 
ALSO MADE US. EDINBURGA, May 31, 1889 


w 
ATCH Size p Dear SIR, —I have just returned 
from a six weeks’ stay at the Ben 
A Nevis Observatory,and while there 
c had an opportunity of test- 
‘A ing the admirable qualities i 
5 of your*new '' Watkin” , 
Aneroid The result has I 
been most satisfactory, the 
extreme error noted being ' 
only about rà; of an inch | 
| 
f 
| 
i 





MET 


iiim mig 


Engraved Real Size 
During my stay at the Ob- 


frequently tested by taking 
tt down 2000 feet and then 
comparing it with the stan- 
dard on my return The 
results obtained speak vol- 
umes for the high class 
workmanshipand great ac- 
curacy you have attained 
in the manufacture of this 
instrument 
A. (Signed) R C Mossman, 
SSS ee ee FR M S ,Observer, 
z Scott Met Soc 
To be obtained of all Opticians and Wholesale Houses 


Nature ought to d0) "—GzANT ALLEN m Knowledge 


field, 1s the best adapted for general use 





A NEW ACHROMATIC COMBINATION, 
COMBINING THE DEFINITION OF A MICROSCOPE WITH THE 
e PORTABILITY OF A POCKET LENS 


“ If you carry a small Platyscopic Pocket Lens (which every observer of 


The Platyscopic Lens is invaluable to botamsts, mineralogists, or ento- 
mologists, as ıt focuses about three times as far from the object as the 
Coddington Lenses _ This allows opaque objectsto be examined easily . 

@he Platyscopic Lens ts made of four degrees of power, magnifying 
respectively ro, 15, 20, and 3o4liams , the lowest power, having the largest 


The Lenses are set 1 Ebonite Cells, and mountet in Tortoiseshell Frames 
Prue of the Platyscopic Lgns, mounted in Tortorseshell, magm- 
fying eher YO, 15,°20, or 30 diameters, 18s 6d, each power. 
Illustrated description sent frge. 


J J HICKS, 8, 9, & 10 HATTON GARDEN, LONDON JOHN BROWNING, 63 STRAND, LONDON, WC 








"T STAR? MICROSCOPE i: d arvel ti one 
The ire alone are worth tho phot M Mode" NE GRE TTI ANI ZAMBRA, 2 
e. xd M : 


B ' PATENT) SUNSHINE RECORDER. 


form 
Price 











TOC Ab MIL SUNGMIBE P CCOA 


PATEN 



























£5 158. 06d. 


With a supply o 


. NEGRESTIL , 7 





arts 


E AND 
[o^ 
*ZAMBRA, 
Is F ScientiFic 
d E I&srnauMENT MAKERS 
Py out in bras’, 8 HOLBORN VIADIPT. 
@neatly j3* Branches —45 (gornhill , 
pannéd, and €122 Regent St , London 
not only first-rate o  Flustrated Description 
in optical qualities, ost Frge 
oe v e . 
but 1s now a handsome, [| : e n up e 
well-finished Instrument a e NEGRETTI SPZAMBRÆS “ IBustrated €atalogue," 6oqPages, 
e9999999999990999999999 . e e 1200 Erkravinga Price 5s 6d e 
1 a Ls 
R. *& J'BECE, 68 Corn hill, London, xt e Telephone No 65830 A Telegraphic Address Nggretts Londony : 
. 
e . 


Om 


* m 
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“BRITISH MUSEUM. 


The READING ROQM and NEWSPAPER ROOM will be CLOSED 
from THURSDAY, SEPTEMBER 1, to MONDAY, SEP1 EMBER, s, 


inclusive 
E MAUNDE THOMPSON, 
Principal Librarian and Secretary 





$ British Museum, August 24, 1892 


UNIVERSITY COLLEGE, LONDON. 


The SESSION of the FACULTIES of ARTS and LAWS and of 
SCIENCE (including the Indgn and Oriental Schools and the Department 
of Fine Arts) will begin on OCTOBER 3 The Introductory Lecture will 
begivenat20p m by Prof A E Housman, BA 

e 


PROFESSORS 
F ALTHAUS, Ph D 





German 

T HUDSON BEARE,B Sc Assoc | Engineering and Mechanical Techno 
MInstCE,FRSE, 

EDW SPENCER  BEESLY, 


o 
MA Ancient and Modern History 
CECIL BENDALL, M A 


Sanskrit 


Rev 1 G BONNEY, DSe » Geology and Mineralogy (Yates-Gold- 
LLD,FRS,FGS smid Professorship) 
T „W RHYS DAVIDS, LLD, Pali and Buddhist Literature 


PhD 

ANTONIO FARINELLI, LB Italian Language and Literature 

J A FLEMING,M A,D Sc,F RS Electrical Lechnology 

G C FOSTER, BA, F R.S Physics (Quain Professorship) 

H S FOXWELL MA Political Economy 

ALEXANDER HENRY, M A,Jursprudence and Consntutional Law 
LLB 


and History 
MJ M HILL.MA,DSc Mathematics 
A b HOUSMAN,BA Latin 


£ lsh Language and Literature 
(Ouan Professorship} 

French Language and Literature 
Fine Arts (Slade Professorship) 
Hebrew (Goldsmid Professorship) 
Roman Law 
Botany (Quain Professorshio) 
Apphed Mathematics and Mechanics 
Archeology (Yates Professorship} 
Comparative Philology 
Chemistry 
Arabic and Persiang 
Physiology (Jodrell P@fessorship) 


W P KER, MA 


H LALLEMAND, B -es-Sc 
A LEGROS 
Rev D W MARKS 


J P POSIGATE MA . 

W RAMSAY, PhD FRS 
CHARLES RIEU, Ph D 

E A SCHAFER, FRS 

T ROGER SMITH, FRIBA. 


cecus i 
T 
J SULLY, M A, LLD mlocophy, ol i ind and Logic (Grote 
L rear WINE HARCOURT, Civil Engineering and Surveying 
W F R WELDON, M A „Zoology and Compatative Anatomy 
FR Qodrell Professorshig) 
W WYSE, MA Greek 


WATSON SMITH, FCS, FIC) 
(Lecturer) (Chemical Technefogy 


HUGH STANNUS FRIBA} 
(Lecturer) pApphed Art 


Students are admitted to all classes without previous examination č 
Scholarships, &c, of the value of £2000 may be awarded annually 
The Regulations as to these, and further fhformation as to Classes, Prizes, 
&c , may be obtained fom the Secretary 
J M HORSBURGH, M A, Secretary 


UNIVERSITY COLLEGE OF NORTH 
WALES (BANGOR) 
SESSION$1892-93 will open on TUESDAY, OCTOBER 4 


DEPARTMENTS of PHYSICS, CHEMISTRY, and BIOLOGY 


Professor, A GRAY, M A 
Assistant Lecturer and Demons rator, R We 
STEWART, B Sc 





o 
PHYSICS o f 


e ° Professor, J J DoBBIg, wv , D Sc eve 
CHEMISTRY Assiseant lecturer and Demonstrator, G MAc- 
. Gowan, Ph D (Leipzig) 
P Botany— Professor, R W PuiuLiPS M A , B Sc 
BIOLOGY Zoology and Phystology—Lecturer, Pair J 
Wuirg, MB 


Theé.lasses and Laboratory Courses of this College are arranged to suit 
thegrequirements of Students of Practical Science as well as of Students pre- 
aring for University and other Examinftions Two Years of the Three 
Fey Course required for Graduation ın Science at the University of Edin- 
burgi may bg taken at this Cellege and the Lecturg in Chemistry and 
Boteny are rftognized» by tbe Universities of Edinburgh and Glasgow 
as qualifying for the Medical Degrees of those Universities gne Annus 
Magicus mayebe takén at this College . o . 
eextensive Lahordtonies (Physical Chemical, ang biologica) are fully 


equipped for Studyguid Research, and 1n the Physical Deparment special 
provision has been ELE the Teaching pf Elecqical [ON Ner A 
Special Courge has been arranged in this subject 

e 


e [nelusive Tuition Hee, x0 ; Reg@tration Fee, £1 15 
Labouftory Fecságer Pi rey) 
on th€ scale of £r 1s for six hours a week, in each Mepartment 
A considerable nunfber of Scholarships and Exhibitions are open for 
Competition at. the beginning of each Sesgon, and sevezal are awagded at 
® the close ofeach Sessioon the result of the Year's Work e 


e 
Fog fall informationgas to Seiences and Arts Courses, apgly for Prospects 
to 


and Registrar 
e. 


. 
*. f? E LLOYD, af A, SecMrary 
P . 
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MAGDALEN COLLEGE, OXFORD, 1892. 


NATYRAL SCIENCE DEM@SHIPS 

There will be an Election at this College in October thisgyear, 1892, i 
one or more Demyships 1n Natural Science 

Persons will be eligible for the Pemyships who will not have exceeded the 
age of nineteen years on the day of election, October 17, 1892 e 

The Stipend of the Demyships ıs €8o per annum, inclusive of all allow- 
ances , and they are t@able in the first instance foMtwo y ears e ex- 
piration of two vears the tenure of each Demyship 1s to be renewed for a 
further term of two years, provided that the Tutorial Board shail have 
declared themselves satisfied with the industry and good conduct of the 
holder , and at the end of the second period of tw o years it may bg extended 
i oe year longer 1f for special reasons the Tutorial Board deem it advisable 
to do so 


e 
e. € S. 





EXHIBITIONS d 


Exhibitions will also be offered to Candidates who may fail to obtain 
Demyships, but may appear to the electors to be 1n need of support at the 
University and otherwise deserving 

Persons will be eligible for these Exhibitions who will not have exceeded 
the age of twenty one years on the day of election, October 17, 1892 

Their value and tenure 15 left entirely to the discretion of the electors in 
egch year Asa rule thé} have been of th® value of from £25 to £50 per 
annum 


Candidates for these Demyships and Exhibitions. will be required to pass 
such an Examination in Classics and Mathematics as will show their ability 
to pass hereafter in Responsions or an equivalent Examination 

Persons elected will be required, subject to the regulations of the College, 
to follow 4 definite Ime of study, and to present themselves in due course 
x ihe University Examinations peesenbed for Candidates for the degree 
o 

All Candidates are requested to call on the President of Magdalen, or his 
representative, on MONDAY, OCTOBER 10, between the hours 8f 9 and 
10 pm , bringing with them 

1) A certificate of birth , 

2) A written testimonial to character from therr Head Mastg, Tutor, or 
other person qualified to spea! 

The Examination will commence at g30 aim on TUESDAY, 
OCTOBER 11 

Any further Particulars may be obtained by application to EDWARD 
Cuapman, Senior Tutor in Natural Science, Magdalen College, Oxford 


MASON COLLEGE, BIRMINGHAM 
(WIT Ee QUEEN'S FACULTY4OF MEDICINE) 


FACULTIES OF ARQS aND SQGIENCE 


Principal Prof R S Heata, MA, D Sc . 

The SESSION £92 93 will be openedon FRIDAY SEPTEMBER 30, 
by Prof Sr Gsorcz Humpyry, M D FRS, FRCS, who will distri- 
bute the Prizes and ddfiveran ADDRESS 

COMPLETE QOURSES of INSTRUCTION are provided for the 
various Examinationf in Arts and Science. and the Preliminary Scientific 
(M B) Exarunation of the Ugiversity of London, for Students,of Civil, 
Mechanical, or Electrical Engineering , and for those who desire to obtain an 
acquaintance with some branch of Applied Science Students may, how- 
ever attend any Class or combination of Classes 

(There 1s also a Faculty of Medicine A Syllabus containing full particu- 
a is Up by Messrs Cornish, New Street, Birmingham, Price 6d , 

y Fost, 7 

ASYLLABUS, contaming Full Information as to the valtious Lecture 
and Laboratory Courses, Lecture Daysand Hours, Fees Entrance and other 
Scholarships, Prizes, &c , 15 puWlished by Messrs CORNISH, New Street, 
Birmingham, Price 6d , by Post, $2 

Further Information may be obtained on Application to 


: "m GEO H MORLEY, Secretary and Registrar 
BALLIOL- COLLEGE, CHRISTCHURCH, 


AND 


TRINITY COLLEGE, OXFORD. 
NALUR&L SCIENCE SCHOLARSHIPS AND EXHIBITIONS 


. 

A cofibined Examination for Natural Science Scholarships and Exhibi 
tions will be held by the above Colleges, beginnng on TUESDAY 
NOVEMBER 15 2892 . 

e Lhree Scholarships and Two Exhibitions will be offered, the Scholarship: 
being worth £go a year e 

The subjects for examination will be Physics, Chemistry, and Biology, bu! 
Can idates will noteb@ expecte to offer themselves ın more than two o 
these 
Partgculars may be obtained by application to A VERNON. Harcourt 
Const Church, Oxford 


M fen — ttt É — 
UNIVERSITY COLLEGE OF NORTH 
A WALES, BANGOR ^ 


e 
. 
e ELECTRICAL ENGINEERING 


Prof A GRAY will begin in OCT! R NEXT a Systematic Course o 
Ins@uction in Electrical Measuremenffand Practical Electricity 
Tee Physical Laboratory is fully! equipped with a Compound Stean 
Engine, Dynamos, Secondary Buwery, and the yost approved Modern 
Sfeasuripg Instruments for all Lun p of E.legtrical Engineering 
Laboratory Feqs at the 1ate of £r 17 per'lerm for six hours per week 
Compogtion Fee for all College Lectures for the Session £10 
e Applications fore Calendar, Prospectus, and general information to b 
. 


made to 
J E LLOYD, M A, Secretary and Registrar 
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UNIVERSITY COLLEGE, LONDON . LEEDS SCHOOL OF SCLENCE AND 
" LECTURES ON ZOOLOGY TECHNOLOGY. 


‘Ihe GERERAL COURSE OF LECTURES ON ZOOLOGY, by 
Prof W F R WELDON9M A F RS, commences on WEDNESDAY, 
"OCTOBER 4,atrpm These Lectures are intended to meet the requfre- 
ments of Students prepanng for the Sarious Examinations of the University 
o ngon . 

A Special Course of Lectures on ‘ Animal Variation " addressed to sentor 
Students who intend to pursue onginal investigations in Zoology, will be 


given in the Lent Term e 
J M HORSBURGH, M A, Secretary 


» VICTORIA UNIVERSITY 
THE YORKSHIRE COLLEGE, LEEDS. 


DEPARTMENT OF SCIENCE, TECHNOLOGY, AND ARTS 


The NINETEENTH SESSION will begin on MONDAY, OcroBER 
10 ‘Lhe Classes prepare for Professions, Commerce, and University 
Degrees in Arts Science, and Medicine The Physical, Chemical, Bio- 
logical, Engineering and Leather Industries LabÉBratorie-, and the Wes 
Sheds; Dyehouse, and Printing Rooms will be opened Daily for practic: 
wor 

The following Prospectuses may be had free from the Secretary — 

1: For Regular Day Students 
2 For Occasional and Evening Students 
4 For Medical Students 





UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 
CARDIFF. 


DEMONSTRATOR AND ASSISTANT LECTURER IN BIOLOGY 

e Couneil 15 prepared to appointa DEMONSTRATOR and ASSIST- 
ANT LECTURER in BIOLOGY at a Stipend of £120 per Annum It as 
necessary that Candidates should have a special know ledze of Botany 

Applications, together with Printed Copies of Testimonals and Refer 
ences, should be sent in on or before SEPTEM BER 2o 

For further information apply to 

IVOR JAMES, Registrar 


Cardiff, August 9, 1892 





UNIVERSITY COLLEGE OF'SOUTH 

WALES AND*VONMOUTHSHIRE, 
CARDIFF. J» 

LECTURESHIP i HISTORY AND PQLIBICAL ECGNOMY 


The Council ts prepareddo appoint à LECTURER ın HISTORY and 
POTITICAL ECONOM The Stipend of the Lestufer will be £200 per 
nnum 


e Applications, together with Printed Copfes of Tesumonials and Refer- 
ences, should be sent in on or before SEPTEMBER 2o 


For further information apply to 
IVOR JAMES, Registrar 
Cardiff, August 9, 1892 


COUNTY-BOROUGH TECHNICAL 
SCHOOLS, PLYMOUTH. 


The following Masters are required for October 1 

(1) MATHEMATICAL MASTER, who has taken high Honours and 
can teach Enghsh Subjects, and, 1f required, Applied Mechanics and Steam 
Salary £180 . 

(2 ASSISTANT LECTURER m CHEMISTRY and DEMON- 
STRATOR in the CHEMICAL LABORATORY alary £100 

Applications, stating Age, Is.perience, and Qualifications with copies 
(only) of Testimonials, to ie forwarded not later than TUESDAY, SEP- 


TEMBER 6, to è . 
F WEBB, OrganizinféScretary 


THE DURHAM COLLEGE OF SCIENCE, 
NEWCASTLE-UPON-TYNE. 


DEPARTMENJ OF AGRICULTURE AND FORESTRY 


The Council 1s prepared to receyye applications for éhe Post of &EC- 
TURER on the PHYSIOLOGY and PATHO " of DOMESTIC- 
ATED ANIMALS The Stipend will be Zgso, and a share of Fees for 
Extension Work conducted outside the College, with a guaranteed menimum 
of £200 per Annum in all e e e. 

Further particulars may be obtuned gom the undersigneg, to whom 
ipplications must be sent twaplater than SEPTEMBER xo :892 * e 

5 H °F SIOCKDALE Seeretary e 


MUNICIPAL TECHNICAL §CHt 
MANCHESTER 


e 
The Committee invite application for the Post of Second Lecturi 
ingineering Subjects, in the Day and,Igyemng Departments JL heoyetical 
nd Practical Engineefing Knowledge and Lratning, with Teaching Ew 
enence, indispensable Salfry not I&s than £200 . 
Applications stating Age Experience. and Salary redtured, @ith Testi- 
1onials as to Character and ability, to be seat to the undersigned, fro 
thom further information may be obtained, not later thane MONDA 7 








SCHOOL; 


e 
WANTED, an Assistant to the Head Master Salary 4100 
Candidates must be quahfied to teach under the Science and Art Depart- 
ment ın Theoretical and Practical Inorganic and Organic Chemistry Ex- 
perience in teaching essential 
subject should be sadd 
Applications, with Copies of not more than three Testımomal», should be 
sent to the Secretamy, Mechanics’ Institution, Coohridge Street, Leeds, 
not later than THURSDAY, SEPTEMBER 8, from whom further parti- 
culars may be obtained . 


Qualification to teach any other science 


QUEENWOOD COLLEGE, neawSTOCK- 
BRIDGE, HANTS. 


A Gentleman with a Science Degree, who has had Practical Experience 
zn a Chent.cal Laboratory, required to give a few hours a week Laboratory 
Instructior, some Science®Teaching, and two Science Lectures a week 
Residence at Queenw ood during Term time Abundant leisure and facilities 
for carrying on private work and investigations 

For Particulars apply to the Principal 

C WILLMORE 


ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 


ALBERT EMBANKMENT, LONDON, S E 

The WINTER SESSION of :i892-93 will open on MONDAY, 
OCTOBER 3, when tbe Pnzes wil be distributed at 3 pm bv the 
Right Hon Sir JOHN LUBBOCK, Bart, MP,DCL,LLD,FRS 

1WO ENTRANCE SCIENCE SCHOLARSHIPS of £150 and 
£60 respectively, open to first-year Students, will be offered for com- 
petition The Examination will be held on September 28, 29, and 30, 
and the subjects will be Chemistry and Physics, with either Piyale. 
Botany, or Zoology, at the option of Candidates 

Scholarships and Money Prizes of considerable value are awarded at the 
Sesstonai Examinations, as also several Medals 

Special Classes are held throughout the year for the Preliminary Scientific 
and Intermediate M B Examinations of the University of London 

All Hospital Appointments are open to Students without charge 

The Fees may be paid in one sum or by instalments Entries may be 
made separatelyeo Lectures orto Hospital Practice, and special arrange 
ments are maf for Students entering in their second or subsequent years , 
also for Dental Students and for Qualified Practitioners 

A Register of approved Lodgings iskept by the Medical Secretary, who 
also has a List of local Medical Practitioners, Clergymen, and others who 
receive Students into their houses 

Prospectuses and all particulars may be obtained from the Medical 
Secretary, Mr Georce RENDLE 

e G H MAKINS, Dean 
GUY’S HGSPITAL MEDICAL SCHOOL. 
The WINTER SESSION begins on MONDAY, OCTOBER 3 

The Hospital contains 695 beds of which soo are in constant occupation. 9 

Special Classes are held for the M B Camb and Lond, the FRCS 
Eng , and other Higher Examinations 

APPOIN IMENTS —All Hospital Appointments are made in accord- 
ance with the merits of the Candidates, and without@xtra payment 

ENTRANCE SCHOLARSHIPS in September 13g2 —Two Open 
Scholarships in Arts onegof the V@lue of roo Guineas, open to Candidates 
under 20 Years of Age , and one of 50 Gumeas, open to Candidates under 25 
Years of Age Two Open Sch8larships in Science, one@of the Value of 125 
Guineas, and another of 50 Guineas, open to Candidates under 25 Years of 


e 
PRIZES are awarded annually to Students in their variqus 
ing 1n the aggregate to fore than £480 
DENTAL SCHOOL — A Dental Schoolgattached to the Hospital, 
Ei ae to Students all the instruction requi&d for a Lictace in Dental 
Sather: 
OLLEGE —The Regdential Cellege accommodates abont Fifty Students 
w addition to the Resident Staff of the Hospital Ihe% 's in it a large 
Dining Hall with Reading Rooms, Livrary, yA Gymnasium for t& use of 
the Students Club a. LA 
For Prospectfis and further information apply to the Dean, Dr @ERRV, 
Guy's Hospital, London, S E 


—— 
THE MIDDLESEX HOSPITALe 
MEDICAL SCHOOL. . 


e 
The WINTER SESSION, 1892-93, yıll commence o! MON, AN, 
daere e r 

` 


OCTOBER 3, when an Introductory Address will be 
J J PKINGLE 
eo E@rrance Schopampuirs (value £100 and £60) willbe openefor 
ae e 


$us amount- 








competitign on September 29 and 30 e y 
The Schopl Buildfngs have been recently enlargfd, comprising news 
Theat®e Libary, @hysiological Laboratory, Materi?’ Medica Museum, 


Students® Room, and “Lunche oom = 
Besides Scholarships and Prizeg thera are annually Eienrc® . REDENT 
. . 


inej Hospital Appointments opengo Studen 


The Composition F Ahe wile Medica? Curriculum 1s 120 Gwreas 
Special provision is made for Dental Students and forgCandidaves for the Pre- 
timmars Scientific (M B ) Examination 

Residential@ollege atjorgs the Hospitapand provides accgnmodationg 


T 
Wor [en Students A . 
Prospectuses rfi all Saruculars ety bé obtain&i frgm the Regdent 


EPTEMBER Medical Office@at the gospital, @r from 
5 J H REYNOLDS, Duecorand Secrmary — | i SIDNEY COUPLAND, M D * Bean 
ot . * . e * . 
. * . e * e oe E E s? o . 
. . e . 
e * e e . 
. 
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THE GEORGE HENRY LEWES STU- 


DENISHIP will be Nacant 1n OCTOBER NEXT Applications 


. marked (GEORGE HENRY LEWES STUDENTSHIP) should 


~ 
ee? 
e 


made to the Director, Prof M FosrER, New Museum, Cambridge, 
on or before OCTOBER ro 





FOR ORNITHOLOGSSTS! 


Skms Nests and Eggs of Regulus Madeirensis, Hire » Fringilla tin- 
tillon madeir, Kg , Serius cangrius, L , and Cypselus unmcolor Jard , 
Skins and Eggs of Thalassidroma Bulwer, Gould and Puffinus obscurus 
Vieill Nests and Eggs of Passer petromius, L , Anthus Bertheloti, Bolle, 
and Motacilla bearula, Penn , Skins of- Cypselus pallidus Shelley, and 
Columba trocaz, Hemet Ex s of Falco tinnunculus, L , Perdix rufa, L , 
Scolopax rusticola, , nus Kuhh, Bore  Ihalassidroma Leachu, 
Temm , and Larus Boa Pall 

On Sale, in few Specimens, by the Director of the Episcopal Museum at 
Funchal (Madeira) " 








On the ORGANIZATION of SCIENCE 


By a FREE LANCE ıs net ‘A powerful plea "—Academy 
“A weighty protest suggestive and interesting such vigour 
and incisiveness '—Vatl of * Nothing could be more admirable 
than his purpose ”“—Lance 

WILLIAMS & NORGATE 





Ready SEPTEMBER § 153 Pp Illustrated 3s 


A LECTURE COURSE in ELEMENTARY 


CHEMISTRY H T LILLEY, @1A, Semor Science Master, 
Portsmouth Grammar School Late Eahibitioner Balhol College, 


Oxford 
SIMPKIN, MARSHALL, HAMILTON, KENT & CO, LONDON 





Verlag von WILHELM ENGELMANN in Leipzig 
Anfang Oktober erscheint 


LEHRBUCH DER ALLGEMEINEN CHEMIE. 


Von Dr WILH OSTWALD, *e 


Professor an der Universitat zu Leipzig 
In DREI BANDEN 
Zweiter Band CHEMISCHE ENERGIE 
Zweite umgear beitete Auflage 
Erste Halfte Bogen 1-33 Mat Figur r-ar im Text 
gr 8 Preis M 16 — € 
Die Zweite Halfte erscheint Ende dieses Jghres 


e KNOWLEDGE: 


. 
4 MAGAZINE OF SCIENCE. SIMPLY WORDED, 
EXACTLY DESCRIBED 


Edited by A COWPRR RANYARD 


The SEPTEMBER NUMBER contains — 


How Old is the World? By the Rev H N Huicuinson 
‘Bee Parasites e By E A BUTLER 
‘The Chmate of Mars By E H Maunpsp, of ehe Royal Observatory, 
Greenwich, 
Some pee dedvances m Be Study of Solar Prominences and Peces 
NYARD 
The Oldest Fish& and their Fins By R, LYDEKKgR 








Radyant Matter & By ALEX ,JAMESON e eve 
by SIXPENCE MONTHLY 
. e 
s OFFICE 326 HIGH HOLBORN 
. Post Free for Sur Stanfps 


ptura] History Book Gicik (No 117) 





js Important Works for Sale on 
ee? eo c 
MAMMALS, Dg 

ORNITHOLOGY, i i 

a REPTILIA '& AMPHIBIA. 
WILLIAM WESLEY. & SON, E E 
` * 28, ESSEX f srrexf, srann, iopon : 

à dei ^ i e. i d 


SCIENTIFIC BOOKS 


e 
ON SALE BY , 


ee 
MACMILLAN & BOWES, 
CAMBRIDGE. 
**99999999999999999999999999 
ee ° 5 
LLOYD'S WAVE THEORY OF LIGHT 1873 12s 
MACLAURIN'S FLUXIONS 2Vols 1742 215 


MATHEMATICIAN, THE Edited by DAVIES, RUTHER- 
FORD andFENwICK 3 Vols 30s 

MATHIEU —Dynamique Analytique, 1878, and Cours de 
Physique Mathématique, 1873 — 4to, Half calf 16s 

MILNE, JOS —Valuation of Annuities and Assurances 
2 Vols 16s . 

MOIGNE —Répertoire d'Optique Moderne 4 Vols £2 25 

MOIGNE —Lecons de Calcul Différentiel et de Calcul Inté- 
gral 2 Vols and Calculus of Variations {a'l published) i840 i 326 

MONGE —Application de l'Analyse à la Géométrie ` th 
Edition by LiouvıLLE 1830 43 36 

MONTUELA —Histoire des Mathematiques 4 Vols 1789- 
xfo2 £775 

MULER, N —Tabulae Lunae-Solares 1611 i15; 

NEWTON, SIR ISAAC —Pnneipia First Edition 1687 


£22 

NEWTON, SIR ISAAC —Principice Edited by Le SEUR 
and Jacouren 4 Vols 1822 gs 

NEWTON, SIR ISAAC = Mathematical Principles ol 
Natural Philosophy, translated by MoT1® 3 Vols 1803 ars 

NEWTON, SIR, ISAAC —Opycs fu st Edition 1704. 


NEWTON, SIR ÎSÆAC —Method of Fluxions and Infinite 


Seres 1736 

NEWTON, sR ISAAC —HMemoits by BREWSTER 2 Vols 
8vo 18s 

OZANAM —Recreations ias et Physiques 4 
Vols A. 75 6d 

OZANAM —Recreations ın Mathematics and Natural Philo. 


sophy  Re-composed by MOoNTUELA 

C HurroN 4Vols 18523 18s 
PAPPUS —Matematical Collections Folo 166% 255 
PEACOCK, G —Treatise,of Algebra 2 Vols 1842-5 
PEACOCK AND HERSCHEL’S Collection of Examples 


of the Application of the Differential and Integral Calculus 2 Vol: 
1820 128 


lranslated with Additions by 


PINGRE = Cométographie ou Traité des Cometes 2 Vols 
1783-4 

PLUCKER —System der Analytischen Geometrie 1835 

POISSON —Théone Mathématique de la Chaleur 1835 


* 238 pagong des Jugemegts 1837 108 


PROCLUS —Commentaries on the First Book of Euchd 
ra by T TavioR) 2Vols i792 25s 
RAM P —Agrithmeticae libr duo 1599 15s 


SALUSBURY. T —Mathematital Collections and Transla 


e tions Vol I Parts rand2 Folo 1661 25s 
SERRET -eCours de Calcul Différentiel at @atégral 2 Vols 
1879-80 JUN ın RedeMoro&p 148 
SIMSO, R —Opfra,Edia] CLow 1776 215 
STEINER, J —Gesammelte Werke 2 Vols 1881-2 255 
SVRACHEJY, E -sBya Ganita 1813 £2 25 
TACQUET, A —Opera ®Folio 1669 95 


TAYLOR, MICHAEL »-Tables of Pogarithms of meet 


fro@ 1 to 101,000 1792 ass 
VERDET BR 2n 9 Vols Hao 1872 
VERDET, £^ V^ Legons d Optifle Physique 2 Vols 1869 
WALLIS, JOHN —Treaysg of Algebra Folo 1685 
WARPNG, Ej—Miscellania Akalyticd 178 10$ 
WARIRG, E —Meditationes Analyticae 1785 155 
WARING, E'*—Meditatones Algebraicae 1770 95 
ZAHN —Occulus Artificialis Teledioptricus, Folio 1685 

e25 
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THE “ELECTRICIAN. SERIES. Instrument Company, Cambridge. » 
2 NOW READY Prue yos @ post free Address all communications ** Phstrument Company, 
n 
More than 600 paggs and over 300 Illustrations Volume II of e e 
THE ALTE RNATE CU RRENT TRANS- rice List of Scientific Instruments, sent post free. 
E Illustrated Descriptive List sent 5n receipt of rs 6d 
RQRMER IN THEORY AND PRACTICE. The Cambridge Scientific Instrument Company, 
+ 
ByJ A FLEMING,MA, DSc, FRS, %t Tibb's Row, Cambridge 
Professor of Elec@ical Engineering in University College, London . 
B peso escondida d cu cR GLASS-TOPPED BOXES. *. 
apter I —The Historical Development of the Induction Coil an 
a Tur P : Neat Rectangular Boxes, 
Chapter II —Distribution of Electrical Energy by Transformers ii incies oy ime es, dept F inch, per dozen 12 42 
Chapter ITI —Alternate-current Electric Stations aca T nhi, UM oscod 
Chapter IV —The Construction and Action of Transformers Circular Boxes, Card Trays, Glass Tubes, &¢ 
Chapter V —Further Practical Application of Transformers HUGH FULTON, 
Fully Illustrated, Price 10s 62 , Post free 8p FuLHaAM ROAD, LONDON 
THE ART OFeELECTROLYTIC SEPAR- . 
ATION OF METALS (Theoretical and Practical) By Dr GHORGE R EC E NT S H E LLS. 
GORE, LLD, ERS Latest arrıvals from my numerous Correspondents Always something of 
“ ELECTRICIAN ” PRINTING & PUBLISHING Co ,Ld | Special Interest to offer 
SALISBURY Court, FLEET Street, Lonpon, EC Catalo, v Mitra. Fulton Rostellaria delicatula 
, , 2 MES [TCE Cypraa lentiginosa ; Cyclophorus Siamensis 
x nigropunctata l E Pearsom 
Conus cedo null: | Bulimus auns-vulpina 
Tureicula Bardu (ext.nct, from St Helena) . 
Pleurotoma circinata | Spondylus pictorum 
. WANTED —Correspondents ın alt Heil of the World | Exchange or 
Mathematical Instrument Manufacturer to H M Government, Council of asn 
S A India, Science and Art Department, Admuralty, &c HUGH FULTQN, Dealer in Recent Shells, 
Mathematical, Drawing, and Surveyimg Instruments 89 FuLHAM Roan, Lonpon SW 
e. Q oi every mabe eens dod p 
Ofthe Highest Quality and Finish, at the most Moderate Prices 
Vii ides ra rr Free ibis 7 LIVING SPECIMENS FOR THE 
W F S obtained the only Medal in the Great Ex tion of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only M IC RO SCO P E. 
Gorp Mzpar in the International Inventions Exhibition 1885 for Mathe- Volvox globator, Brachionus rubens, Paludicella Ehrenberg, Pluma- 
matical Work ‘Silver Medal, Architects" Exhibition, 1886 tella repens, Lophopus crystallinus, and other beautiful examples of Pond- 
Address GREAT TURNSTIL E, HOLBORN LONDON WC Life Protococcus, Spirogyra, Vaucheria, Chara, Ameba Foraminifera, 
«- e Vorticella, Paramcecium, Hydra, and other types for the Student of Biology 
W | M S H U R S T Specimen Tube, rs Post-free 
À T. E. BOLTON, 
: MACHINES. FARLEY ROAD, MALVERN LINK 
mai With Glass Plates, all sizes, double and multiple, 
i also with Ebotite €ylinders wth and without F. H. BUTLER, M A Oxon., Assoc R S Mines 
3 Glass Cases _ Batteries, galvanic and medical NATURAL HISTORY AGENCY, 
m n Telephones Galvanoencfers, pocket, lecture-table, #58 BROMPTON ROAD, LONDON 
$ Mita il mcr School Apparatus of every de | Dealer in Rocks, Minerals, Fossils, and other Objects 
LARGE CATALOGUE, Fifth Edition, Royal 8vo, of Scientific Interest 
144 pp , 700 Illustrations, Post free, 77 Mr Butler’s recent accessions to stock comprise Si'ver Ores and other 
Se GUESS minerals from the Continent, Rocks from Grand Canary, and the gnique 
KI NG M EN D H AM & Co * | collection of CAVE REMAINS, chiefly Mammalian, obtamed by the late 
y J sy | T Widger, Esq , of Torguay, at Torbryan, Devon, e Rite ot oo 
i implements Among the numerous species -epresented are Man, the Cave 
—— Western Electrical Works, Bristol. Bear and Hyzng the Wolf Fox, Rhinogpros, and several Ruminants 
London Address 12 FEMCHURCH STREET, EC The specimens Of teeth, in exceptionally good preservation, exhibit. the 
(W B ALLISON, AGENT) ESTABLISHED 1876 characters of the gentition®from the very earliest to the latest stages 
NEWTON'S ELECTRIC . LANTERNS, COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, « 
single, Double, and Triple, as made for the RoyaPInstitution of Great Britain. For the Use of Students, Science Teachers, Pwosffctors, &c , and to 
the Royal Dublin Society, Oxford and Cambridge Universities, &c illustrate the leading Text-books, in Boxes, with Trays e. 
NEWTON’S New PATENT TRIPLE ROTATING e| 50Specmnens,10s 6d ,10p do, 21s, 200 do ,.42% 
» ELECTRIt LANTERN. e New Price List of Minerals, Rocks,&ad Stratigrgghical Series of Fossils 
» Post Free 
The Author of '* Optical Projection” says of this Lanterg —‘' The moe M 
omplete, convenient, and powerful instrument for scientific demonstration | ROCK SECTÉONS for the MICROSGOPE from®is 6d eacha Post Free 
with which I am acquainted.” e. CaTALOGWÉs GRATIS *. 
The Author of'** The Book ofthe Lantern" says —''The most complete | CABINETS, GLASS-€APPED BOXES, TRAYS, HAMMERS, &c 
and perfect pragection apparatus ever devised ”” . always in Stock e. " 
ELECTRIC MICROSCOPES Fpp PRoJection. | 7 HOMAS D. R y SS EL L; 
ERAT TA 10 
78 NEWGATE STREET NDON .C. 
OPTICAL LANTERNS AND SLIDES è : : » 
Of the Highest Qualyty for Qi and Limehght à MINERALO Gw. 1 
EE AER 
Twelve New Sets eg Agricultural Slides for Technical Bdgcation—Injurious ® e e 
e Insects, Botany, Roots, Gfasses, Manures, Live Stoc  &e 2 ` S AM U E L H E N SO N, * o 
lllustrated Catagogue of Lanterns gud Special Apparates for Serentific e e . 
E cvi with DetaSied List of ShdefB 42 ^ e id " 9»? REGENT STREET, LONDON, Sy. "- 
ausa | 
6S TABLISHED 1340 e 8 [ate 277 STRANE 
SCIENTIFIC AND Pis APPARATUS Of VERY DESCRIPTION eC holce Mineral Specifnens, Gem Stones, Carved @pals, Polished Agate. 
Catalogue, 144 pages, 6d e * Rock Cry$tal Balls FosfSils, Rocks, and Rock Sections ee 
o ee z r1 4 «, i 
e ATEST ARRIVALS 
NE Wer o N & c o x4 ° Ruby and other Varieties of Cassiteritegn Quartz, Aus@alia, Beautiful 
Manufacturing Opticians to the Queen aftd the Government, Blue and White Cajamine, Adamite, Laurrum, Crystallized Brucite, Melano- 
Y SPECIAL APPOINTMENT e. phlogite, &oséchite wifh Gold, Apopyllug, Mexico, vgry Beautify] Doubly © 
Tothe Royal Institution of Great Britain dhd the Science and Arte Termingtgd_Vagadimite, Anzgna, Phenacite on Quartz, ColoradB, Large 
Department, e . ©! Crystal of Pyroxene, Pink§Grossular, RuBy on, Matris, Rurma, Diatom 
3 FLEET STREET, LONDON e aceous EarthSHakodatf, Japang e. . ° oa 
* e 
ee, ^x : $e e ° é e 
e. . e. *. e . 
. e . 
e e " * : e . . $ 
. e e e. 
Md t 
e e . 


". 


. € * ui 2: e . s e e. . B 
e à a i ‘ ^ $ = ° z : ° e st «6 ^ 
e : . . 
cxli , oo NA TURB* [SEPTEMBBR I, 1892 
"d * —29- 











. JAMES R. “GREGORY, 


MINERALOGIST AND GzoLoaIsT. 
*9999999999999999999999 
SPECIAL AND*TYPICAL COLLECTIONS 
For STUDENTS, LECTURERS, Museums, &C , 

As supplied to the Science and Art Department, South Kensington 

EVERY REQUISITE FOR PRACTICAL WORK, 
€ Also, Museum Fittings, Cases, and all Materials for Digplay, &c 
of Specimens 


COLLECTIONS OF MINERALS, FOSSILS, & ROCKS, 
To Illustrate al! Elementary Works 
SPECIAL C@LLECTIONS FOR EACH WORK. 


NEW LISTS NOW READY, 
And may be had Post free on application at the Repository and Museum, 
88 CHARLOTTE STREET, FITZROY SQUARE, 
TONDON 


BEST BLACK INK KNOWN. 
DRAPER'S INK (DICHROIC). 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 

Writing becomes a pleasure when this Ink 1s used It hasbeen adopted in 

the principal Banks, Public Offices, and Ratlway Companies throughont 
Ireland 

Flowseasily from the Pen 








It writesalmost instantly full black 
Does not corrode Steel Pens Blotting-paper may be applied at the 
Iscleanly touse,and not liable to Blot moment of writing 
Can be obtained tn London, through Messrs ParcLay & Sons, Farring- 
don Street, W Epwarns, Old Change, F NEWBERY & Sons, Newgate 
Street , and to be had of all Stationers 
BEWLEY & DRAPER (Limited) Dubhn 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE 


Price Sixpence, Monthly 
Edited by = G Barrett,J] W Douctas, W W Fowrer,MA,FLS 
R McLacutAN,F R S, E Saunpers, F L S ,and* e 
HT STAINTON, FRS 
This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on theInsects of 
the British. Isles 
Subscription—Six Shillings per Annum, post free 
London GURNEY & JACKSON (Mr Van Voorst's Successors), 
1 Paternoster Row 


N B —A Second Series was commenced with the Number for Jenuary 189» 














CHEAP 


NÓTI CE —8idverifSesients and dusiness letters for 
NATURE shoud & addressed to te Pubhshers, 
Editorial commutications to the Editor The tele- 
graphic address of NATURE 25 “ PHUSIS, LONDON ” 

SUBSCRIPTIONS TO * NATURE." 


e s d e 
Yearly $ . .18$80 ef 
Half-yearly . . 014 6 
Quarterly eo 7 6 
To ALL PLACES ABROAD — . 
Yearly. . I 10 6 
Half-yearly . or 6 * 
Quarterly o 8 o 
CHARGES FOR ADVERTISEMENTS. 
Three Lines in Column o26 
Per Line after 009 
` gre Eighth Page, of Quarter Colufin 0 18 6 
uarter Page, or Half a Column 115 O 
Half a Page, or a Column 350 
Whole Page 6 6 o 


Money Orders payable to MACMILLAN & CO 











OFFICE 29 BEDFORD STREET, STRAND, WC 

- See ree A AN e 
UY i INFALLIBLE 

OLLOWAY S OINTMENT EE ne 





For BAD LEGS, BAD BREASTS, OLD WOUNDS, SORES and 
ULCERS. If effectually rubbed on the Neck and Chest, 1t cures 
SORE THROATS, BRONCHITIS, COUGHS and COLDS , and for 
GOUT, RHEUMATISM, and all Skin Diseases 1t isunequallied 





On the zst of every Month 


THE JOURNAL OF BOTANY, 
BRITISH AND FOREIGN e 
Edited by James Brirres,F LS, British Museum 


Contents —Onginal Afficles by leading *Botanists @-Extracts, and 
Notices of Books and Memoire.—Asrticies ın Journals — Botanical News — 
Proceedings of Societies " 

Price rs 34 Subscribtien for One Year, payable in advance, 12s 


London WEST, NEWMAN, 89 CO, s4 Hatton Garden, EC* 





WIMSHURST MACHINE. 


Works in any Weather. 
WITH 15-INCH PLATES, £4 10 o 


Best made, Studded Plates. 


17 j $10 O 
: fe 6 foso 


' NEW POLARIZING PRISM. 


SCHOOL:APPARATUS 


Approved by Science and ‘Art Department. 


HARVEY, a9 PEAK, 


56 CHÆRING CROSS ROAD,WC 





- PERKEN, SÜN, & RAYMENT, 


OPTIMUS " UBIQUE CAMERA. 


© to test our FRA and Opera Glasses against any | Pictures 44 by 3łıns May be used op Tapod or 
in hand 


Por General Excellence, doter and KR ís 
nifying Powerf&oe invite intending Purchasers 


an the world eb é 





* e 5. * »" Carries 
optimus gr. sty Rye 
T Plates, e 
rae See" : Three Dark 
Clear Definition e Slides, ` 
e. 
Good Fiel® 0 Fowsgsing 
e. Screen, @ 
Target Marks, View 
@  :200 yards ®Finder,® 
Magmfying 64, H Shutt&, 
tums . e* wc . 
e e 
"n . 
*. e 
* *. * . 
. . et 





99 HATTON GARDEN, 
HOLBORN VIADUCT, 


LONBON. 
“PHOTOGRAPHIC OUTFITS. 


Supemor long Focus, Rack Camera, Dark 





T PncegwRh Shde, Rapid Mectelinear Lens, instantaneous 
Rajs d Shutter, Tripod, and Waterproof Case ur 
Eu8 scape Hete 

Lens a for For 
$555 e 
e- Plates Plates 
With? 
Rafid | aldy 64, 64by dd, 
Rectili- 
near, *1160s 110s. 
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Now Ready, 8vo, 125 


THE APPLICATIONS OF ELLIPTIC FUNCTIONS. By ALFRED GEORGE 


ee GREENHILL, M A, F R S ,,Professor of Mathematics in the Artillery College, Woolwich 

** According to the new regulations for the Mathematical Titpos at Cambridgegto come into force in the examination inf May, 
1893, the Sthedulg Ll of Part I includes ‘ Elementary Elliptic Functions, cxcluging the Theta Functions and the Theory of T rans, 
for gration ,? so il is to be hoped that thes re-introduction of Elliptic Functions anto the ordinary mathematical cusiwulum will cause e 
the subject to receve more general attention and study, and these applicatrons have been put togetler with the wea of covering this 
greund by exhibiting ther practical importance in Applied Mathematics, and of securing the interest of the student, so that he may of 
he washes follow with interest the analytical tı eateses already mentioned” A 


THIRD EDITION, REVISED 
Now Ready, 8vo, 18s 


APPLIED MECHANICS. An Elementary General „Introduction to the Theory of 
Structures an&Mechanics By JAMES H COTTERILL, F RS, Associate Member of Council of the Institution ofe 
Naval Architects’ Association, Member of the Inatiwtion of Civil Engineers, Professor of Applied Mechanics in the Royal 
Naval College, Greenwich Third Edition, Revised 


NEW EDITION. 
Second Edition Crown 8vo, 7s 6d 


ON LIGHT. 


Burnett Lectures in Three Courses delivered at Aberdeen in November 1883, December 1884, and November 1885 
By Sir GEORGE GABRIEL STOKES, Bait, FRS, 


Fellow of Pembroke College, and Lucasian Professor of Mathematics in the, University of Cambridge 


NEW SCHOOL BOOKS. 


Feap 8vo, 35 6d 


LESSONS IN HEAT AND LIGHT. 
By D E JONES, 
B Sc (Lond ), Director of Technical Instruction to the Statfordshire County Council, late Professor of Physics in the University 


. College of Wales, Abeiystwith Illustrated by numerous Engravings 
Globe 8vo, 2; 9 


. ' 17 ALGEBRA FOR BEGINNERS. 


. By H S HALL, M A, 
Formerly Scholar of Christ's College, Cambridge, Master of the Mihtarv Side, Clifton College, and 
. 5 R KNIGHT, BA „MB, ChB, 


* Formeily Schelar of Trinity College, Cambridge, late Asststant Master at Marlborough College 

* The present work has been undertaken,” say the authors in their preface, “an order to sutply a demand for an easy introduc- 
hon to oui ‘ Elementary Algebra for Schools,’ and also to meet the wishes of those who, while appi ovine of the order and tieatment 
of the subject there laid down, have felt the want of a beginner's 'evt-boob in a cheaper form The order we adopted wy our 
"Elementary Algebra’ dufzied in some important particulais®fiom that of premous text-books It was an tnnocalon and an 
expriment, but the favourable reception of six editions of our text book, and its adoptromin so many of the principal Enghsh and 
Colontal schols, furnish ample proof that no objection has been urged against, our. treatment of the gibject, whilst numbers of 
teachers, previously unknowge f$ us, have favoured us with exp essions of distinc? appiougl We have, therefore, felt no hesitation 
in compiling this little book on similar tenes ds regards the earlier chapter ® ous order has been determined mainly by two 
considerations first, a desire to ıntioduce as early as possible the practical side of the subject and somegof ws most interesting 
applications, such as easy equations ang problems, and, secondly, the strong opinion that all reference to compound expressions 
and their i gsolution into factors should PAD until the usual operations of Algebra have been exemplified in the case of simple 
eX) esseans We have constantly kept tn view the more elementary examinagionsin which a knowledge of Ajgebra is required 
Jt will also be Jeugd that full provision has been made for the algebsarcal comise prescribed for, Matriculation at the niis 
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Unzverseties ” ë 
18mo, Is 67 


DECIMAL APPROXIMATIONS. 
» By,H St JOHN HUNTER, MA, . 


. Fellow of Jesus College, Cambridge . . 
ee 18mo, Cloth, 2s 6d 


CHEMICAL, THEORY FOR ‘BEGINNERS. ` 


By LEONARD DOBBIN, PhD, and JAMES WALKER, PhD, B%Sce*®, ea £ 


Assistants in theChemigtry Dapartftent, Universtygof Edinburgh ` 
* Jn the 7 st portion of thæbook an endcavqui Yas gen made to put beforg the student in as sunfée g makMer as Sossible we 
logical development of guemical theory as @far as tt is necessary for the profer comprehension of elementayy systematic chemistry 
In the way of doing th® there are several difficulties which in most ef the smaller text@ooks are euer quete rgnoied 01 are so lightly 
treated that they fal altogethe to arrest the student attention The authgrs have cohgider [A M piegrable to fauce these difficulties 
fs om the ouiget, and have dæcussed them at somg lengh in order that the studgymay gt least dg madetaware of theweeSustence 
A few wnstructiae expeiements, involving neither difficu& manipulation nor exPensrve apparatus, have been introduced gor the better 
wlustration of some tmportant ponis Tee seca @ portion of the oo, from Chapter XIV onwards, deis in a very elementary and 
entirely non-mathematical manner with a few of the main cgncaptions of geiBralechenusBy, and is intended to serve qs an anti oguction 
to thes branch of the subject, which 15 day er easing P aimporfance el &e bom may be gead bye the benner along enih any gooa 
e * e .* 


text-book on systematic chemastey," e 
*. MACMILLAN & Co; LONpDONS ° * (t 
>. 9 ° * 
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«p Potato Fungus— Peronospora 
Leaf of Drosera, with Insects captured 


Rare Slides of Foraminifera, &c - 
Penevoflis hiuus—rare, 1s 6d , 
Rotalia pulchella (J ava)--rare hs 6d 


dhena 


a “OTTO” 


very fine 





Milioltna macilenta 


Double Stained. Blood of Salamander 


W. WATSON & SONS, 0? 


Classified List representing a Stock of 40,000 Highest class Microscopic 


«ileana bose i—rare 
Pol; stomella unferatrix ıs 64 Ostracoda—Cythere Jones 
MICA —Selentte stage, for use with the Polariscope 
1n a brass plate over three different Selemtes by which means all the colours 
obtainable with any number of Selen te films may be produced The effects are 


NEW AND INTERESTING MICROSCOPIC OBJE 


Larva of Trinidad Firefly, showing Illummating Organs 
Stem of Petiole of Virginia Creeper, showing defoliation 


. . ° ° 
| SEPTEMBER 1, Pu 





TO H.R.H. i TRE PRINCE OF WALES, ‘THE ÉMPRESS OF GERMANY, &c. 


' BRAND & COS 


-Al ‘SAUCE: 


eo 
A FINE TONIC AND 
DIGESTIVE 








An excellent relish for “fish, flesh, 
and fowl” 
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A film of mica ts fitted to rotate 


Objects sent Post free on application 


ESTABLISHED 1837 


| 3 
| 
| 
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GAS ENGINES. 


Crystal PeJace Exhibition 


DIPLOMA OE ONOR, 


Highest Award to Gas Engines 


1 
y 
| 
sd 
| 
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e Mee 








MICROSCOPES AND - 
APPARATUS. 


Highest Quality of Workmanship only 


' W &SONS' Portable Microscope, very rigid when 


set up, and compact w hen closed — Universalgsize 
fittings throughout Á5 5 0 
Aplanatte Buls eye Stand Condenser, as sug- 
gested by Mr E M Nelson 10 o 


Nose-pieces in. Aluminium, very light and cone 
pact— 
For two ob ecuves 
For three T 
Full Illustrated Catalogue of Microscopes and 
Apparatus sent Post. free on application 


TICIANS TO HER MAJESTY'S GOVERNMENT, 


813 HIGH HOLBORN, LONDON, W C. 


AND 78 SWANSTON STREET, MELBOURNE, AUSTRALIA 
AWARDED -Z GOLD MEDALS, Paris Universal Exhibition 1889, 2 DIPLOMAS OF HONOUR for MICROSCOPES and MICROSCOPIC , 
OBJECIS Antwerp International Microscopical Exhibitor, 1841, and 24 GOLD AND OTHER MXDALS at the Principal International Exhibitions 


of the World 
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60 Piite Medals ‘Awarded: to the Firm. 
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NEW POLARISCOPE OBJECTS. 


@hese are all mounted between circular glasses to fit the standard rg mch 
rotating frames 
Natural Twin Crystals of Selemte, ss each 
Triple crossed Natural Twin Crvstals, 42s each 
(These are very fine and scarce ) 
Whole-plates of Selenite and Mica combined, 12s 6d each 
Three overlapping Selenite Circles on a Mica Disc, 14s each 
Crossed Selenite Trianeles, 6s each 
Crossed Selene Tangles on a Mica Plate, 8s 6d each 
Five-pointed Selenite Stay, ros each, Macle of Selene, 4* 64 each 
(These are gi excellgutly mounted, and are very brilliant) 
NLE AGENTS— 
NE: TON & CO., 


SCIENTIFIC Instrgment MAKERS To THE RorfL INSTITUTION OF 
GREAT BRITAIN, e 
3 FLEET STREET, LONDON 
PROJECTING POLARISCOPES. 
New Pattern, complete-with square eng-Iceland Spar Polarizer, 2 inches 
diameter, and square end Spar Analyzer, mounted on 30-inch triangular bar, 


with deep convergent systems, &c, as por making for the McGill 
University, 

PROJECTING POLARISCOPES A highest quality, with Sleeman 
Delezenne Polarizers, complete, £45 Cheap form, 415 
PROJECTING MICRO-POLARISCOPES. 
For Lime M £25, for CO. oo #50 

NEWTON & C 
OPTICAL LANTERNS: AND SLIDES. 
HIGHEST QUALITY ONLY 
Detailed Catalogues of Lanterns and Slides, and Spectal Apparatus for 
Seientific Projectiot, A 


Wimhurst - Influence “ Machines . 


Of Superior Donstic ttn and Workmanship 


E 





* SCHOOL FORM, as shown in figure, 
with Contaet Studs— 

12-mneh Plates & 2 2 Leyden Jars, ins 

*i6inth dite e' ditto, * £2/10/- 
BEST FORM, for Colletes, &c — 

8-ingh Plats & 2 Leyden Jars, £2/-/ 
12 1ftch ditto, dijo, —— £3/10/- 
16 mh ditto, dito, ° £4/10/- 


LECTURE TABLE MABHINES 
with MULTIRGE PLATES, from 
£6 10s to £50, 





In the Press for Early Publicatio -S GRIFFIN'S New CATALSGUE of 
ELECTRICAL, MAGNETI®, and GALVANIC APPARATUS much 
Enlarged and fully Illustrated Send Name and Addressg@or Copy 





JOHN J. GRIFFIN & SONS, 2°” 


22 GARRICK STREET, LONDON,eW.C 
. 9». e 


ë % 





|NALDER BROS. & CO. 


16 RED LION STREET, 
CLERKENWELL. LONDON, EC. 





Our New CATALOGUE 
ELECTRICAL TESTING 


AND 


SCIEN TIFIC INSTRUMENTS 
IS NOW READY. 
T Foi wai ded on Applicagon i 


sna. 


ne 


NALDER BROS. & Co. 


THE MEAN-TIME SUN-DIAL. - 


INVENTED BY MAJOR-GENERAL OMVER OMG 
This Instrument ty suitable gor any latitude, and wilffgive correct local 





ALLIED 





ef ime without the uge of an equation table Further partiqutrs on application 
- e 


*Made only bx 


NEGRETTI 


AND . 


_ Letwsrtaret Dzscn.Pr$ON Post Pesk 


NEGRETII g: ZAMBRAS 5 Ilustrated Catalogue,” Ste e 
1200 IPngraviðgs, Prc®ss 64 


*'Telegrdbhic Address . ti XH London ” 
*. 


Telephoff No 6573 
. 


e . 
e Ra * ° 
*. . * 


ZAMBRA . 
SCTENTIFIC IWSTRDMENT, 4 Z 
WAKERS E com , 
To THE QUEENS , 

38 HOLBORN, VIADUCT. 
y RPANCHES . r 

45 CORNHILL, 122 REGENT ST, 

* LONDON 


* under Prof Unwin, FRS,M IC E (Dean of the Institution) 


Mee 
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UNIVERSITY'COLLEGE, LONDON. 


LXCTURES ON ZOOLOGY 

The GENERAL COURSE OF LECTURES ON ZOOLOGY, by 
Prof W F R WELDON,M A FRS, commences on WEDNESDAY, 
OCTOBER 4,atrpm These Lectures are intended to meet the require- 
ments of Students preparing for the various Examinations of the University 
of London 

A Special Course of Lectures on “ Animal Vartation," addressed to senior 
Students who intend to pursue original investigations in Zoology, will be 


given in the Lent Lerm 
J M HORSBURGH M A, Secretary 


CITY AND GUILDS OF LONDON 
INSTITUTE. 


* CENTRAL INSTITUTION. 

SESSION 1892-93 
The Matriculation or Entrance Examination for the CENTRAL INSTI- 

"TUTION will be held on SEPTEMBER 19-22 
The Courses of Technical Instruction at ehe CITY AND GUILDS 
CENTRAL INSTITUTION are adapted to the requirements of persons 
who are preparing to become Civil, Mechanical, or Electrical Engineers, 

Chemical and other Manufacturers and Teachers 
MATHEMATICAL DEPARTMENT, under the direction of Prof 
Henrici, FRS, LLD, PhD ENGINEERING DEFARTMENT, 
SICAL AND ELECTRICAL DEPARTMENT, under Prof AYRTON, 
FR - CHEMICAL DEPARTMENT, under Prof ARMSTRONG, Ph D , 


The NEW SESSION commences on SEPTEMBER 28 
Programme and full Particulars of Courses of Instruction, and of the 
Entrance Scholarships, on application at the City and Guilds Central Insti- 
tution, Exhibition Road, S W, or at the Head Office of the City and 
Guilds of London Institute, Gresham College, E C 
JOHN WATNEY, Honorary Secretary 


DEPARTMENT OF SCIENCE AND ART 
ROYAL COLLEGE OF SCIENCE, 


STEPHEN'S GREEN, DUBLIN. 
SESSION 1892-93 

The Royal College of Science supplies Courses of Instruction in the 
Sciences applicable to the Industrial Arts, especially those which may be 
classed broadly under the heads CHEMICAL MANUFACTURES, EN- 
GIN EERING, and MINING e 

A Diploma of Associate of the College (As R C Sc, I ) is granted at the 
end of the Three Years’ Course, the required conditions being complied with 

Four Royal Scholarships, of the value of £50 yearly each, with free 
Admission to the Lectures and Laboratortes, are attached to the College 
Two are offered for competition each year to Associate Students, not being 
Royal Exhibitioners, on the completion of their First Year's Course 

The Fees payable by Non-Associate Students are—42 for each separate 
Course of Lectures, £r for Half Course of Experimental Physics, or £10 for 
all the Lecture Courses of a Faculty, for the Session 

FOR ANALYTICAL CHEMISTRY—£2 for a Spedfal Course of One 
nos 45 for Three Months, £9 for Six Months, £12 for the entire 

ession 
e FOR PHYSICAL LABORATORY £z per Month (One Hour a Day), 
#2 for a Special Course of One Month , £3 per Month for Six Hours a Daf 
or £6 for the Session (One Hour per Day) è 

FOR ASSAVING— s for Three Months, £9 for Six Months, £12 for 
the entire Session . e. 

FOR ZOOLOGICAL LABORATORY-— £2 for 8 Special Course of One 
Month, 43 for rst Medical or 2nd Arts Cosftse Roya) University of Ireland, 
or £5 for a Special Course of Three Months 

FOR BO1 ANICAR LABORATORY —Safne as Zoological Laboratory 
UOR GEOLOGICAL LABORATORY— Z2 for a Special Course of One 

ont 

FOR DRAWING SCHOOL-—45 for the Session , £2 for One Term 

‘The Chemic# atd Physical Laboratories and thé Drawmg Schools are 
open Daily for Practical Instryption 

* 





Mathemat Mechad d 

athematics, echanics, an 

Mechamsti LA } Prof W McF ORR, M A p 

Descriptive Geometry, Dragying, . 
Engineegng, and Surveyinge >} Prof Jauzs Lyo M A 

Chemistry, Theoretical and Prf&c-} Prof V N HARTLEY, FRS, 


tical ,"agd Metallurgy " 
Physics, Theoretical and Practical 
e. 


ERSE 
PH W F Barretrr, FRSE, 
MR 


IA 
Prof GA J oe, FGS (Dean 


Geology y of Faculty for the Session) 

Mining and Mineralogy Prof JeP O'REILLY, CE, MR IA 
Botany e Prof l' Joussox D Sa, FLS 
Zoology é he E " Hanns, MA,FZS, 


. . 
The “Courses o? Chemistry, Physics, Botany, Zoology, Geolog, ang 
Minerglogy arg recogniagd by the Royal Universmy ef Ireland, and'Certiff 
cates Q$ Attendafice are gratited to Medical and other Stugents attending the 
Cowrses, and the Chemical, Physical, Botanical, and Zoologzcal Labpratowes 
Programmes may be"óbtatied on application qi the Celiege, or byletter 


eed to “The Secretaty, Royal College ef Science, Stephen’s t reen, 
ublin . 

Jus Term of the Gession it commegce oNMLQN DAY, OCTOBER 
3, 1892 e 


9 
Note S intending Assgcrate Students will be required to pass an 
Entrance Examination in Elementary Mathematus and Elementary 
Prgctical Geometry, as indyat@ on p 5 of Programme, pies of whith 
may be hag on agplcation Srom ige Sı eqrary e e. 
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THE LONDON HOSRITAL MEDICAL 


° COLLEGE. ù 


4 

The WINTER SESSION will commence on MONDAY, ($CTOBER 3 

The Hospital is the largest general hospitabin the Kingdom, and con- 
tains nearly 800 beds Numbew of in-patients last year, 9458, ouw 
pafients, rr2,og2, accidents, 10,846 e 

Surgical operations dal Mayor operations in raz, 1144 * 

APPOINTMENTS *-Resident Accoucheur, House Physicidh Mouse 
Surgeons, &c _ Forty of these Appointments are made Annually Nume- 
rous Dressers, Clinical Clerks, Post-mortem Cleri, and Maternity Assistants 
are appointed every Three Months All Appointments are Free i Holders 
of Resident Appointments are also provided Free Board M 

SCHOLARSHIPS AND PRIZES —Two Entrance Science Scholar- 
ships, value £75 and £50, and two Buxton Scholarships, value £30 and £20, 
will be offered for competition at the end of September to new Students 
Numerous Scholarships and Prizes are given annually 

FExs—:20 Gumeas in one payment, or 139 Guineas by instalments A 
reduction of 15 Guineas 1s allowed to the sons of Members of the Profession 

The Metropohtan, Metropolitan District, East London, and Great Eastern 
Railway Stations are close to the Hospital and College 

For further formation gry personally og by letter to 
ee Male End, E Munro Scorr, Warden 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 
CARDIFF. 


LECTURESHIP IN HISTORY AND POLITICAL ECONOMY 


The Council ts prepared to appoint a LECTURER in HISTORY and 
POLITICAL ECONOMY The Stipend of the Lecturer will be £0 per 
Annum 

Apphcations, together with Printed Copies of Testimonials and Refer- 
ences, should be sent in on or before SEPTEMBER 20 

For further mformation apply to . 

IVOR. JAMES, Registra? 


Cardıf, August 9, 1892 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 
CARDIFF. 


DEMONSTRATOR AND ASSISTANT LẸÊTURER IN BIOLOGY 
The Council 1s prepared to appoint a DEMONSTRATOR and ASSIST- 
ANT LECTURER in BIOLOGY at a Stipand of £120 per Annum Itis 
necessary that Candidates should have a special knowledge of Botany 
Applications, togetBer with Printed Cofes of Tegtmomals and Refer- 
ences, shoulg be sent im gn or,before SEPTEMBER zo 


* 
IVOR JAMES, Registrar 





For further information appiy to 
Cardiff, August 9, 189 


UNIVERSITY COLLEGE OF NORTH 
WALES, BANGOR. 


ELECTRICAL ENGINEERING 


Prof A GRAY will begin in OCTOBER NEXT a Systemati@Course of 
Instruction in Electrical Measurenent and Practical Electricity 

The Physical Laboratory is fylly equipped with a Compound Steam 
Engine, Dynamos, Secoadary Battery, and the most approved Modern 
Measuring Instruments for all Branches of Electrical Engineering 

Laboratory Fees at the rate of £x 1s per Term for six hours per week 

Composition Fee for all College Lectures for the Session S10 

Applications for C@endar, Prospectus, and general information to be 


made to 
* j E LLOYD, MA, Secretary and Registrar 


VICTORIA UNIVERSITY 
THE YORKSHIRE COLLEGE, LEEDS 


DEPAÉTMENT OF SCIENCE, TECHNOLOGY, AND ARTS 


The NINETEENTH SESSION will begin on MONDAY, Ocropur 
ro The Classes prepare for Professions, Commerce, and University 
Degrees in Arts, Science, and Medicine ‘The Physigal, Chemical, Bio- 
logical, Engineer®g and Leather Industries Laboratories, and the Weaving 
Sheds, Dyehouse, arty Printing Rooms @ill be opened Daily for practical 











wor 
The followfng Prospectuses nly be had free from the Secretary — 
, x For Regular Day Students 
. 2 For @ccasio 
e* 3 For Medical 


' BEDFORD COLLEGE, LONDON’ 


* (FOR WOMEN), 


. 
e 8 andg XORK PLACE, BAKER STREET, W 


The SESSION in the COLLEGE and. ART SCHOOL begins o 
THURSDAY? OCTOBER 6, 1892" Students are exbected to attend on 
WedhesdayeOctober 5, between the hoursiof 2 and%, to enter their names 
The TRAI ING DEPARTMENT will also reopen on THURSDAY, 
@CTOBER 
Ael inquiries tg be made of 


and Evening Students 
udents 


. 
M $: 2 Prof J4P. O'RELLY, Secretary? * © LUCY J RUSSELL, Honorary Secretary 
a . . e 
è * e. e. e . . i *. 
* * e ° ° e 
: a pos . n Ls . " Š e á e i . r 
* . .* 2 


* 
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UNIVERSITY COLLEGE, ĻONDBON. ° *\COLLECTIONS OF ‘MINERALS, 


The Session of the Faculty of M¥dicine will comm&ncegon OCTOBER 3 
Introductory Lecture at g pm, by Mr S J HUTCHINSON, Dental 
Surgeon to University College Hospital . 

The Examifhitions for the Entrance Exhibitions will commence on SEP- 
TEMBER 26 * 

€ cholarships, Exhibitions, and Prizes ofethe value of £800 are awarded 
annually r . 

Ín poney CollegegHospital about 3000 In-patients and 35,000 Out- 
patents Ær treated during the year Thirty six appointments, eighteen 
being resident, as House Surgeon, House Physician, Obstetric Assistant, 
&c., are filled up by compgtition during the year, and these, as well as all 
Clerkships and Dresserships, are open to Students of the Hospital without 
extra fee 

Prospectuses, with full information as to Classes, Prizes, &c, may be 
obtained érom the College, Gower Street, W C 


E A SCHAFER, FR S , Dean 
J M HORSBURGH, M A , Secretary 


GUY'S HOSPITAL. ° 


PRELIM SCIENTIFIC (MB LOND ) 

Classes are held throughout the Year Chéfaistry—Mr GROVES, 
FRS,and Mr WADE, BSc Exp Physics—Prof REINOLD,F RS", 
Biology—Mr BEDDARD, FRS and Dr CAMPBELL 

Fee 18 Guineas with special instruction for the January Examination — 
Apply to the DEAN 


ST. MARY’S HOSPITAL MEDICAL 
SCHOOL. 


A Char of Biology having been established in the Medical School, the 
Committee invite Applications for the Post, the Applications to be sent in on 
or before MONDAY, OCTOBER xo Salary, 4120 per Annum Particulars 
of the Duties of the Lecturer can be obtained from the DEAN 


--.- 
GORDON'S COLLEGE, ABERDEEN. 
WANTED, for Day and Evening Classes, SCIENCE MASTER 
(CHEMISTRY), to enter on duty October 3 Income not less than £250 per 
annum ë Partculars of duties, &c, may be obtained from the HEAD 
MASTER, to whom applications are to be addressed up to September 20 


PHYSICAL LABORATORY ASSISTANT. 


—The Advertiser, who has a knowledge of Physics, wqyild be glad to 
obtain ^ position as above e-* M C ," care of NATURK Office 


LIVING SPECIMENS FOR THE 
MICROSCOPE’ . 


Volvox globator, Zoothampium arbuscula, Spongilla fluviatilis, Lacinularia 
socialis, Stephanoceros Eichhorn, Plumatella repens, end other beautiful 
specimens of Pond-Life Protococcus, Spirogyra 
e 


T. E. BOLTON, 
FARLEY ROAD, MALVERN LINK. 


MAIN ERALOGY. 


SAMUEL HENSON, 


97 REGENT STREET, LONDON, W, 
ESTABLISHED 1840 Late 277 STRAND 


Cholce Mineral Specimens, Gem Stones, Carved Opels, Pohshed Agates 

Rock Crystal Balls, Fossils, Rocks, and Rock Sections, 
LATEST ARRIVALS 

Ruby and other Vartetie o, Cassitertte on Quartz, Austraha, Beautiful 
Blue and White Calamine, Adaiftite, Laurium, Crystallized Brucite, Melano- 
phlogite, Roscorlite with Gold Apophylhte, Meatco, very Beautiful Doubly 
Termmat®d Vanadinte Arizona, Phenacite on Quartz, Coldfado Large 
Crystal of Pyroxene Pink Grossular, Ruby on Matrix, Burma,sDiatom- 


aceous Earth, Hakodati Japan o 


JAMES R. GREGORY, . 


MINERALOGIST *AND (SBOLOGIST. 


*e499999999999999999909 e 


SPECIAL AND TYPICAL COLLECTIONS, 


For SrupENTS, LgcTruRESS, Museums, &c , 
As supplied to the Science and Art Department, South Kefisengto: 
EVERY REQUISITE FOR PRACTICAL WO 
Also, Museum Fittgngs, Cases, and all Materialsfor Display, di 
of Specimens . 


. 
COLLECTIONS OF MINYRALS, FOSSI28, & ROCKS, 
To Ilustrate alt Elementary Works, 


. 
SPECIAL COLLECTIONS FOR EACH WORE * 
PALADINS e * 


NEW LISTS'NOW READY, e. * 
And may be had Post free on application at the Repository agi Museum, 


88 CHARLOTTE STREET, FITZROW SQUARE, e 





























ROCKS, OR FOSSILS, : 


For the Use of Students, Science Teachers, Prespectors, &c , and to 
illustrate the leading Text-books, in Boxes, with Trays 


50 Specimens, 10s 6d , 100 do, 21s., 200 do., 428 


New Price List of Minerals, Rocks, and S. tratigraphical Series of Fossils 
Post Free 
ROCK SECTIONS for ge MICROSCOPE from zs 6d each, Post Fred 
CATALOGUES GRATIS 
CABINETS, GLAS®CAPPED BOXES, TRAYS, HAMMERS, &c. 
always m Stock 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 


m P e 4 ry x LJ T. 

fi 
HOLLOWAYS PILLS 
Is unequalled ın the Cure of all Dısorders of the LIVER, 
STOMACH, KIDNEYS AND BOWELS. A Great PURI- 
FIER of the BLOOD, a Powerful Invigorator of the 


System, if suffering from WEAKNESS AND DEBILITY, 
and 4s unequalled in Complaints incidental to Females 


‘THE ENTOMOLOGIST 


AN ILLUSTRATED JOURNAL, OF GENERAL ENTOMOLOGY 
Edited by RicHaRD Sourn, FES, 
With the Assistance of 
H W Bares, FLS, FE S, &c. 








I. R Biniuss FE S Dr D Swarr, FZS,FES,Kc. 

W Lucas Distant, FES &e G H VERRALL FES 

EnwaRDA Frrcu, FLS, FES W Warren, MA, FES 

MARTIN Jacosv, F E S J J Wer,FLS,FZS,FES 

J H Lezcn,BA,FLS,FES |F B Wurre, M D,FLS,FES 
H 


There are frequent Lithographed Plates by the best Entomological 
è Artists, and occasional Woodcuts 
Londof WEST, NEWMAN, & CO, 54 Hatton Garden 


THE ZOOLOGIST. 
A MONTHLY MAGAZINE OF NATURAL HISTORY 


Third Seriese Edited by J E Harrine, FL S, F Z S., member of the 
British Ormithologists' Union , contains— 


Onginal Articles*by well known naturalists in every branch of zoology , 
habits of animals, arrival and departure of migratory birds , occurrence of 
rare birds , distribution and migration of British fresh-water fish , new or 
tare marine fish, local aquaria, British reptiles, British land and freshe 
water mollusca, with remarks on the haunts and habits of the species, an 
other matters of general interest to those who delight in natural history 
Reports of the Linnean, Zoological, and Entomological Societes Reviews 
of natural history boo! Occasional translationg from foreign zoological 
journals ofimportant and interesting articles in various branches of zoology 


There are occasional woedcuts 
SIMPKIN, MARSHALL, & CO, Stationersg Hall Court 








NOTICE —Advertisements and business letters for 
NATURE should be addressed to the Publishers , 
Editorial communications to kie Editor, 


graphic address of NATURESS * PHUSIS, LONDON ” 
SUBSCRIPTIONS TO * NA URE 
a s d’ 
Yearly * 1 8% 
Half-yearly . . or 6° 
Quarterly o 7 6 
To ALL PLACSS ABROAD — . 
Yearly SENS .rII0 @ 
Half-yearly o15 6 @ 
Quarterly " A o 8 . 


The iele; e 


— e e e 
CHARGES.FQR ADVERTISÉMENTS.'* * 





Three Lines in Column . ° C02 69° h a 
@ Peg Ling after : .929292*. 
One Eighth Page or Quarter Cdélugn o 1$. 6 
Quarter, Page, or Hglf a Column, 1eI5 o 
Half a Page, gara Cqunfn e, e 3 5 SO ge 4 
Whole Pagt 664 
. 


e ' Money Orders fayæèle to MAGMILLAN & CO. 


e 
LONDON . o|° errFicp* 29 *BEDrOmp STREET, STRAND, aw C. 
` . . . e e e® 
e. e 3 bd : e. . s e 
* ; . » s . , "EL d z e . 
e, e. Ed s . 
* *. . e 


» mee (8 BENTINCK 
. 


c£lviu 
s. e’ * 
—2--9— — A y cue n am. LA 
Instrument Company, Cambridge. 
Addygess all fommunications ‘Instrument Company, 
Cambridge ” e 
Price List of Sciehtific Instruments, sent post free. e 
* Illustrated Descriptive List sent on receipt of 18 6a, 
The Cambndge Scientific Instrument Company, 


St Tibb's Row, Cambridge 








Mathematical Instrument Manufacturer to H M Government, Council of 
nda Science and Art Department, Admiralty, &c 
Mathematfcal, Drawing, and Surveying Instruments 
of every description 
Ofthe Highest Quality and Finish, at the most Moderate Prices 
IHilustrated Price List Post Free 

W F S. obtained the only Medal in the Gfeat Exhibltiot of 1862 for 
Eccellence of Construction of Mathematical Instruments, anu che only 
Gor» Menar in the International Inventions Exhibition 1885 for Mathe- 
matical Work Silver Medal, Architects’ Exhibition, 1886 

Address -GREAT TURNSTILE, HOLBORN, LONDON WC 


DUST IN AIR: 

The KONISCOPE (COLOUR :‘PHENOMENA), the 
Pocket DUST COUNTER, and the FOG COUNTER. 
Instruments designed by JOHN AITREN, Esq, FRS, & 
WIELIANM HUM E, 
Scientific Instrument Maker, Edinburgh 





“Tam obliged to you for sending the Koniscope It seems to act well, 
andis a well-made piece of apparatus T enclose cheque for the amount of 
your account ” 


EXPERIMENTAL PHYSICS, 


Srt I —Galvanic Electricity and Book of 110 Exercises 30s. 
» I —Static n » » » 308 
» III —Acoustics » ^" » ” 80s. 
» IV —Opties ” » » » 325. 


The Apparatus and Book Carnage Paid to any Railway Station or 
Post Town on Receipt of Remittance Book itself, 4d , past free 


F. H. BUTLER, M A. Oxon , Assoc R S Mines 


NATURAL HISTORY AGENCY, 
e 158 BROMPTON ROAD, LONDON 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Intérest. 


Mr Butler’s recent acc@@sions to stock comprise Sylver Ores and other 
minerals from the Contment, Rocks from Grand Canary, and the unique 
collection of CAVE REMAINS, chiefly Mammahas, obtained by the late 
T Widger, Esq , of Torquay, at Torbryan, Devon, with a senes of fimt 
implements Among the numerous spectes represented are Man the Cave 
Bear and Hyzna, the Wolf Fox, Rhinoceros, and several Rummants 
The specimens of teeth, in exceptionally good preservation exhibit. the 
characters of thegiegttion from the very earliest to the latest stages 


. NO BELLADONNA NEEDED, 
FOURNET’S REFRACTOMETER? 
OCULIST’ 
ha SILVER MEDAL, -PARIS, 1889 


* e See ENGINEERING," fuly 18, 1890" 
Shown before the Royal Institution. 


CURATIVE SPECTACLES 


$ e ef OR UNEASY SIGHTS. e 

è e © wh A**FOURNET (The Inventor 
STREET, WELBECK STREET,,W ° 
AS (Hours 11 tall 7 ) ` oe 
Constttation Fee 5s.* e 

S poctacles, Steel Framesefrom 75 6a ° 


Morfing Post —'**Is bad sah on the ncrea a gs answered by A. 
Fournet w&h much commog sense ” 
Homeopathic Review — 1f 








you need to see better yet shrink fyom 


glasses,read A Fournet's 4 Philosphy of Suightg ”’ e 9 * 
e. e (15 Stamps, fom (he Authom) o. 
*. * H . 
7 ee ý . e. . . = 
6 e . . 
. 
s . » . e. i 
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'" SCIENTIFIC BOOKS 


: * ON SALE BY, 


MACMILLAN & BOWES,. 
CAMBRIDGE. 


*9*9999999999999999999999999 


ROYAL SOCIETY Transactions from 1836 to, 1885 , 
1836 to 1874 m 39 Vol. Halfbound, 1875 to r885 in 28 Vols, Cloth 
In all, 67 Vols 4to £50 e 


ROYAL SOCIETY Proceedings from Vol rto Vol 5o, 
Number 304 (1800-Vovember z89r) 49 Vols, Cloth, and Parts 
A4 145 

MONTHLY NOTICES OF THE ASTRONOMICAL 

e eOCIEl1Y OF LOVBOY Vols rto 42 (1827-82) Vols t to 33, 
Bound into 1x Vols , Cloth, the rest in Parts as Published, with Index 
to the first 29 Vols — £25 

PROCEEDINGS OF THE LONDON MATHE- 
MATICAL SOCIETY Vols rto 2r (1891), 1n C'oth £x6 





+ 
oo > 





Post Free for Sıx Stamps à 


Natural History Book Circular (No 117) 
Important Works for Sale on * 


MAMMALS, 
ORNITHOLOGY, 
REPTILIA & AMPHIBIA. 


e 9? 
WILLIAM WESLEY & SON, 


e 
e 28 ESSE} STREET, STRAND, LONDON 


MARINE LIFE FOR THE MICROSCOPE. 


Those desirous of joining my course of subscription "live-jars" will 
please note that a new series is now about to begin 

The subscription of 308, Jrefaid, covers a course of 26 jars sent 
fortnightly post free 

The objects are sent in 6 oz jars, and comprise, among other, beautiful 
and interesting objects, Living Forams, Sponges in repro , ydrozoa 
(Coryne, Obelia, &c), lovely Micro tube Annelids, Sydizs, &c , Polyzoa 
(such as Alcyonidium and the beaanful Mepibranzfora) , many interesting 
Ascidians, Crustacea in great variety, and lastly, Embryos of Annelids, 
Molluscs, and Fishes 

Accompanying each jar 1s a Descriptive Sheet, with Drawing of the 
principal Animal, whilg the Subsidiary Animals are briefly enumerated 


Intending Subscribers please apply at once to 


J. SINEL, Biological Laboratory, JERSEY. 
GLASS-TOPPED BOXES. 


Neat Rectangular Boxes. 
13 inches by rj inches, depth x mch, per dagen 1$ 4d 








ak os 5X m) n I» 2 rs 6d 

3 os 525 p sy Ion » @as od 

Circillan, Boxes, Card Trays, Glass Tubes, &c 
HV?GH F LTON, 


. 8g Furw&m Roan, LONDON 


'. RECENT SHELLS. 


Ifitest agri Vals from my numerous Correspondents Always someting of 
Specgal Interest to offer . e. 


Ephippodonta Mg@ougalh } a remarkabj new genus 


HelixePlectopylis) e£ ulton (a striking new species) 
New gnd scarce spectes from St Helena 
Fine Cyclopaorus, &c , from the KMa@i Hills s 


* WAITED -=ç orrespondents zn Mexico and South America 
HUGH FULTON, Dealer ın Recent Shells, 


. 
e e 89%utHam Roan, Lonpon, S W 
e e. 
e. . 
e e *e 
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PERKEN, SON, & RAYMENT, ‘olson wn LONDON 
HOLBORN VIADUCT, ipe. 


For General phares Definition, and s 


" OPTIMUS " UBIQUE CAMERA, 


May be used on Tripod or 
in hand 


PHOTOGRAPHIC OUTFITS. 


Superir long Focus, Rack Camera, Dark 
Side, Rapid Rectulineav Lens, Instantaneous 


mifying Power, we invite intending Purchasers 
to test our Field and Opera Glasses agawmst any 
ın fhe world 


Pictures 4} by 34 ins 





Carries Price, with 
ta , 
. OPTIMUS ” SCOUT. dac Dey Rapid Shatter, Tripod and Waterproof Case com- 
aod B Plates, Euryscope plete 
PAUMS Three Dark | Lens For For 
Clear Definition Slides, £5 5s 
Good Field Focussing { — Plates Plates 
Screen, With 
Target Marks, Ü 
MA View Rapid | 84 by 64, | 6hby 42, 
200 yar Cinder, € Recul 
Shutter, near, 160s 110s. 





Magnifying 64° 


times £4 


&c 


* WIMSHURST MACHINE. 
Works in any Weather. Best made, Studded Plates. 


WITH 15-INCH PLATES, £4 10 0 
I7 5 10 o 
6 to o 


NEW-POLARIZING PRISM. > 
CHEAP SCHOOL' APPARATUS 


Approved by Scteflce and Art Department. 


HARVEY BE PEAK, 


56 CHARING CROSS ROAD, WC 


SGIENTIFIO, WORTHIES. —: 


* The following is à list of the * Portraits „that have appeared ın tHe above,Series .— : 














MICHAEL FARADAY 


THO 
CHA 


AS HENRY HUXLEY. 


LES DARWIN 


JORN TYNDALL 
GEORGE GABRIEL STORRS: 


SIReGEORGE B AIRY k : 
J LOUIS R AGAS$IZ 

*TEAN BAPTISTE ANDRÉ DUMAS® , 
SIR RICHARD OWEN 
JAMES CLERK MAXWELIe 


SIR CHARLES LY JAMES PRESCOTT JOULE ë 
SIR CHARLES WH ATSTONE, ^ WILLIAM 8POTTISWOODE, e 
SIR WYVILLE TMOMSON . ARTHUR CAYLEY e - 
ROBERT WILHELM BUNSEN e, SPR C W SIEMBNS e e? 
» ADOLF ERIK NORDENSKJÓLD, . JOHN COUCH ADAMS» . fe oe & 
LORY KELVIN JAMES @OSEPH SYLVESTER 
HERMANN L F HELMHOLTZ . . DMITRI IVANOWITSH* MENDÉLEERF. com a 
SIR JOSEPH, DALTON H ER i è IQUIS BASTEUR e 
WILLIAM HARVEY ° 
Proof tppressiong of these, printed | en India paper, “may je hade from H Publishers, V rice 
gs. each; or thee Set of 27 Portyattse in a Handsome” Portfolto Jor £7, carriage, paid s 
THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6s, € 
Cheques ande Meney Ordet; Payable b MA ACMILLAN & CO, s i 
OFFICE OF “NATURE, ? 28 BEDFO RD STREET, STRAND, + "e> 
. . . * s 
. e = e * z e. . e e e e? 
x ° . e e . e ?** . . 
. *. e o* o p^ 
* e . 7 * 
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‘MESSRS, . MACMILLAN AND 00.8 : NEW: BOOKS. 
. ` NEW WORK BY PROFESSOR GREENHILL. N . k 
* Now Ready, 8vo, *12s . f 
: THE APPLICATIONS OR ELLIPTIC FUNCTIONS By ALFRED Grok&t 
e GREENHILL, MA, F R S , Professor of Mathematics ın the Artillery College, Woolwich » i 


** According to the new regul@prons for the Mathematical Trifos at Cambridge, to come anto force in the examination in May, 
1893, the Schedule TI of Part I includes * Elementary Elliptic Functions, excluding the Theta Functions and the Theory of Trags- 
«e — lormation ;’ so its to be hoped that thes re-introduction of Elliptic Functions into the ordinary mathematical curriculum will cause 
the subject to Pierve more general attentron and study, and these applications have been put together with the idea of covering thes 
ground by exhibiting then practical importance in Applied Mathematics, and of securing the interest of the student, so that he may sf 
he wishes follow wath interest the analytical treatises already mentioned ” 
. 


e THIRD EDITION, REVISED . e 
Now Ready, 8vo# 18s 


PPLIED MECHANICS An Elementary General Introduction to the Theory of 

Structures and Mechanics By JAMES H COTTERILL, FRS, Associate Member of Council of the Institution of 

^ Naval Architects! Association, Member of the Institution of Civil Engineers, Professor of Applied Mechanics in the Royal 
Naval College, Greenwich Third Edition, Revised 


ALGEBRA FOR BEGINNERS. i 
* By H S HALL, MA, > 
Formerly Scholar of Christ's College, Cambridge, Master of the Military Side, Clifton College, and 
S R KNIGHT, B.A, MB, ChB, 
Formerly Scholar of Trinity College, Cambridge, late Assistant Master at Marlborough College 


** The present work has been undertaken," say the aythors in their preface, “in oragr to supply a demand for an easy ntroduc- 
hon to our * Elementary Algebra for Schools,’ and also totueet the wishes of those who, while approving of the Ode and treatment 
of the subject there lad down, have felt the want of a beginner's text-book in a cheaper form The osde we adbpted in our 
* Elementary, Algebra’ differed wn some important particulars from that of previous text-books It was an imnovalion and an 
experiment , but the favourable reception of six editions of our text-book, dud its adoption ft so many of the PrinctpaleEnghsh and 
Colonial schools, furnish ample proof that no objection has been urged against oir treatment of the subject, whilst numbers of 
teachers, prenrously unknown to us, have favoured us with expressions of distinct approval We have, therefore, felt no hesitation 
wn compiling this litle book on similar lanes As regals the earher chapters, our afde has been determined manly by two 
considerations first, a destre to introduce as early as possible the practwal side of the subject ande some of rts most interesting 
applications, such as easy equations and problems, and, secondly, the strong opinion that all reference to compound expressions 
and their resolution anto factors should be postponed until the usual operations of Algebra have been exemplified in the case of simple 
£22 CLONS We have constantly kept in view the more elementary examwiatwns in which a knowledge of Algebra 1$ required 
Ji unll also be found that full provision. has been made for the "algelaawal course prescribed for Matriculation at the Indian 
Universities " . -* 

18mo, 1s 6g 


DECIMAL, APPROXIMATIONS. 


4 CHAPTER IN ARITHMETIC e 


2 e? By H $T JOHN HUNTER, MA; 
^e, . os Fellow of Jesus College, Cambridge " oe 
e 
° bi ° e | 18mo, Cloth,?a 62 , * 


t. CHEMICAL THEORY FOR BEGINNERS. 
By LEONARD DOBBIN, Ph D, and JAMES WALKER, PhD, D Sc, ° 


$ , Assistants 19 the Chemistry Department, University of Edinburgh e 


e “In iem st portion of the book an endeavour has been made to put befog the student in €; simple a manne as possible the 
2 logical develofangnt & chemical theoPy as far as st is necessary for the proper comprehension of elem@&lary systematic chemistry 
nd DP the way bf doing Pas there are several aifficultees which an magst of the small& text books are eather quate ignored or are so lighily 

e goed thatghey fag,altogallher to arrest the stuBeiB?s attention The auth8rs hæt considered it preferable to face these difficulties" 

from the ou€et, and have discussed them at some lengt/t in orde? d n the simdent niuy at least be made aware of their existence 

A few structive experuAentsenvoluing nerthe difficyh makipufation nor expensive appgMitus, have been oni oduced for the better 

illustration of some yrportalt ponis The swond portion of the book, from Chgpter XIV onwards, deals m'a very elementary and 

entirely gap-mathematical manner wil/ea feto of the man conceptions of general ghemistry, and ts intended to ser ve as an introduction 


© 10 thas brach of the subject, which rs darheincattnng in vinportance The book may be read by the begtitner along wi%h any good 
text-book on sftematic chemhiy" — - 2? e é s x 
e * . 
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. MESSRS. MAGMILCAN’ AND COS NEW'-BOOKS. ' 


: * "NATUBE" SERIES. i 


. ° e 
* * e NEW AND REVISED EDITION * 


Now Ready, Crown 8vo, Cloth, 6s 6ab * 
. MQDERN*VIEWS OF ELECTRICITY, By Quiver J. Lopar, D Sc., LL.D., e 


Professor of Physics ın University College, Liverpool — With Illustrations 


NEW VOLUME 
Immediately, Crown 8vo, Cloth, 6s 


EXPERIMENTAL EVOLUTION Lectures delivered in the * ENDE School . 


of Science and Art" in Edinburgh, August 1891 By HENRY DE VARIGNY, D Sc, Assistant in the Muséum d'Histoire 
Naturelle, Member of the Société de Biologie . 


‘* The following pages are an abstr&ct of lectures which a deliver ed ın 1891 in Edinburgh, before the very cultivated and attentive © 
audiences afforded by the Summer School of Science and Arf * These lectures do not cover the whole gi ound of the subject. I have 
pus posely given most attention to documents and facts of French origin, as they are certainly less familar to an English audience, 
although the similar facts and documents of English origin are, sf. anything, more familar to myself, and also much more extensiu 
eun some lines My aesere has been more espectally to show what would be done, in future, on behalf of the Evolution Theory, so fiat 
T may be excused 1f I have not gone entirely through the facts of the past, and as I conseder—rightly or wrongly, I know not—that 
experiment is now the only method of securing any further advance in the ertirely speculative and metaphysical matter of the 
relationship between organic forces, I have washed to state the thing clearly, and to give some cuculateon to the statement in the 
cofntry where this line of study has the most followers” —FROM THE AUTHOR'S PREFACE 


b ‘ NEW EDITION. i 
e Second Edition Crown 8vo, 75 6g 


- ON LIGHT. 


Burnett Lectures ın Three Courses delivered at Aberdeen ın November 1883, December 1884, and November 1885 
By Sır GEORGE GABRIEL STOKES, Bart, FRS, 


Fellow of Pembroke College, and Lucasian Professor of Mathematics ın the Unıversıty of Cambridge 
. 






Fcap 8vo, 35 6de * 


e e 
T . 
: LESSONS IN HEAT AND LIGHT. 
. By D E JONES, 
B Sc (Lond ), Digector of Technical Ifstruction fo the Staffordshire County Council, late Professor of Physics m the University 
College of Wales, Aberystwith — Illustrated by numerous Engravings 


M SECOND EDITION, REVISED 
Now Ready, Crown 8vo, Cloth, 7s 62 


LIGHT A Course of Experimental Optics, chiefly with the Lantern By Lewis 

: WRIGHT: Author of “Optical Projection, a Tieatise’on the Use of the Lantern” Second Edition, Revised? and 

Enlarged . 

“The present edition 1s somewhat enlai ged and in some respects modified Further consideration has led me to revise the method 
and order of treatment as regard’ some of the phenomena of polarized ght Some &tempt has been made, Dough bitefly, to show the 
general relation and bearing of recent arscover ies by Hertz, Lippmann, and others Having also recerved many proofs of the delight 
and enstructron afforded by the beautiful mica polarizing preparations first described ky Mr C F Fox, age having carited the 
designing and preparations of such illustrations very much farther since the work originally appeared, 7 ha added full detarls of 
everything of the kind devised to the present date, and of the practical manipulation of mica films These paragraphs will constitute 
perhaps the principal additions wn the following pages ’—AU1HOR’S PREFACE TO SECOND EDITION aa 

. e 
^: NEW EDITION, REVISED AND ENLARGED H å . © 
e e Now Ready, Globe 8vo, 4s 62 M 


ARITHMETIC FOR SCHOOLS. Py Barnarp *Surrfi, MA, latf* Fellow and 


Bursar of St Peter's College, Cambridge , carefully Revised in accordance with Modern methods, by WH @i HUDSON, s 
. . 


M A, Professor of Mathematics, King's College, London ° s 
. ".* The original edition will still be kept on sale for those who prefer it . e ° 


In rensing the text & this ork, cagasias been takan to give the raason before the rule, in the belief that this simple th ansposetrop 

well increase rts educational usefuggres? b 1148 has deen omelted Additions have been made, especially under the heads gf. Notation, 

Subti action, Division, Greatest Common Measure, Appi oxtmations, Ratio, Stocks, Perce®lage, and Susds e e 
The sunplified explanatiieof suléraction, with the gording recommended by De Morgan not only greatly facilitate the pi ocess e 

of Subtraction, but rs an esseral step to the new Qrvisron s d e ° € 
The Tables of Weights anfl Measures have beet b®ught anlo y cass wrth the Act of Parlament*which Yeah, éhe M @ 


e 
System — Exagfles have leen gizen on the connections betBeen the Me (re and BhusheUnus, and on the Electrical qs eH account 2 


of thers growing commercial importance l . ë ° è , 
The section on Sufds will, it 1s hoped de. found useful as an yePoductoy to age) awal ideas galati any novel algæ aal 
symbols e . 
if NEW BOQK BY PROF®CALDERWOOD , " ° 
. 


x * In preparation, 5vo om, o 9s . ee 
EVOLUTION’ AND MAN'S PLACE IN NATURE Bye Henry CALDER- 


WOOD, LL D, Professor of Moral Philosophy, Unversity of Idinburgh, eiuthor of à1he Relations of Mind and e 
. e 
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A. WEEKLY ILLUSTRATED JOURNAL* OF SCIENCE ‘ 
“OP the sohd ground j 
Of Nature trusts the mind which builds for aye "—WORDSWORTH 
No. 1194, VOL. 46] THURSDAY, SEPTEMBER I 5 "1892 [PRICE SIXPENCE. 
€ Registered as a Newspaper at the General Post Office ] {All Rights are Reserved , 
THE NEW PATENT WATKIN ANEROID BAROMETER. BROWNING'S 
ePaicet FROM 1 Amongst many unsolicited Testimonials the 
£5 to £7 following has been received by the maker — 
iva uisus POOKETSPECTROSCOPE. 
Wartcu Size . ZU RY 31r 1009 JG 
* um » DEAR Sig, —l have just returned CEA 
È from a six weeks’ stay at the Ben A; D nad 
a. Di. Nevis Observatory,and while there SS Se 
S SR had m opportunity ot test z j PA 
S ing the admirable qualities SS hl runing = 
f ** Watkin" 
Anf "The result ES Gs Strand. ee DTI 
À t sati = 
à reni EOF HOLA Cae e 
$ only about r3 of an ieh | 
DE c eee Ob Mr JOHN BROWNING begs to direct attention to the 
frequent tested by taking | advantages of this very powerful, portable, and efficient Instru- 
tt down 2000 feet and then | ment, which will divide the Sodium limes or the D limes in the 
Romparing ıt with EUIS Solar®Spectrum , itis provided with a fine motion focusing 
results obtained speak vol. | a@trangemeat, and it 1s applicable to every purpose for which 
tities for tke high class | a Direct Vision Spectroscope can be used 
workmanshipan great ac- 
curacy you pave HE Price, ın Morocco Leather Case, £3 8s. 6d., 
1 
4 instrament inde Ilustrated Catalogue of Spectroscopes sent post free ) 
Gad eR SON | JSORN BROWNING 
er, ? 
Poet Met Soc 
To be oMaimed of all Optirans and Wholesale Houses | Optical poscis cuta NA ON. A S 
J. J. KICKS, 8, 9, & 10 HATTON GARDEN, ‘LONDON : ; LO n 3 uis 
1 t * 
NEWIDES PATENT E MEAN-TIME SUN-D : 
<< Scientist's Biunial Lantern, ; THE MEA S IAL. 
* AS MADE FOR INVENTED BY NATUR EBEN OLIVER, CMG e è 
e Cambridge and Lendon University (o Ths Instrumegt is suitable for any latitude,angevill give correct local 
Extension Lectugers, &c $9, | time without the se of an equation table. Further particulars on: application * 
Highest quality only, Z14 I4s i e 
New Catalogue of Optical Lanterns, * Made only by 
Projection Apparatus, and Scientific 
ed other $T, Fouy Stamps. N E G R ET T l, 
NEWTON .& COs , AND 
Opticians to the Queen and Z A M B ReA, . 
. e the Government, e ! 
By Special Apgomtment | "SCIENTIFIC e INGEEUMENT 2 
9O THE ROYAL INSTITUTION OF GREAT e. 
° BRITAIN, ° . ul MAKERS ° 
3 FLEET STREET, LONDON E "To THR QUEN, oom a 
= EE 38 “ROLBORN VIABUCT.. 
> . . ° BRANCHES 
TP | 48 CORNHILL, 122 neGeNr st, ¢ 
> NDON 
T M | e t0 : 
j g : NI Infvsraarep DESrETION Pogr Free 
e 
NEGRE TI & MERA’S E Illustrfted £atflogue a 6eo Pages, 
TITO po Eoftravings, co 5s 6d go oe 
è Sag MOAR TAN: Telephone No 6583 1d f8:egraphic Addres * NEGRETTI, London.’ 
e e e. 
7 "e a J : H 
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i WALES (BANGOR). 


SESSION 1892-93 wil open on TUESDAY, OCTOBER 4 
DEPARTMENTS of PHYSICS CHEMISTRY, and BIOLOGY 
Professor, A Gray, MA 
PHYSICS Assistant Lecturer and Demonstrator, R W 
Stewart, B Sc 
. Professor, J J Dossiz, M A, D Sc 
CHEMISTRY Assistant lecturer and Demonstrator, G Mace 
Gowan, Ph D (Leipzig) @ 
Domus R w PH MA 1B S 
oology and Physiology—Lecturer, PHILIP 
Wires M B 
The Classes and Laboratory Courses of this College are arranged to suit 
the requireme; Students of Practical Science, as well as of Students pre- 
paring for University and other Examinations Two Years of the Three 
ears’ Course required for Graduation in Science at the University of Edin 
burgh may be taken at this College and the Lectures in Chemistry and 
Botany are recognized by the Universities of Edinburgh and Glasgow 
as qualifying for the Medical Degrees of those @nmiversities One Annus 
Medicus may be taken at this College 
The extensive Laboratories (Physical Chemical, and biological) are fully 
equipped for Study and Research, andin the Physical Department special 
provision has been made for the Teaching of Electrical Engineering A 
Special Course has been arranged in this subject 
nclusive Turton Fee, £10, Registration Fee, £1 1s 
Laboratory Fees (per Term) 
on the scale of £r 1s for six hours a week, in each Department 
A considerable number of Scholarships and Exhibitions are open for 
Competition at the beginmng of each Session, and several are awarded at 
the close of each Session on the result of the Year's work 
For fullinformation as to Science and Arts Courses, apply for Prospectus 


J E LLOYD, M É, Secretary and Registrar 


THE GLASGOW AND WEST OF 


SCOTLAND TECHNICAL COLLEGE 


The DIPLOMA OF THE COLLEGE 1s granted in the following De- 
partments of ExGINEERING and other Branches of APPLIED and GENERAL 
SciENCR — 

Civil Engineering 
Mechanical Engineering 
Naval Architecture 
Electrical Engineering 
Architecture 


BIOLOGY 


to 





Chemical Engineering 
Metallurgy 
Mining Engingering 
Agriculture e 
Chemistry 
Mathematics and Physics 
Special Courses of Study, extending over three academical years, have 
bes arranged in each of the above Departments Average fee per Session, 
14 T4$ 
Students may enrol m any of the separate Courses of Lectures, or m any 
of the Laboratories, provided they are qualified to take advantage of the 
instruction given 
The LABORATORIES for Practical Instruction in Pxysics, CHEMISTRY, 
TECHNICAL CHEMISTRY METAILURGY, and ELECTRICAL ‘Lncivenerxa, 
and the Encineexinc Wo«ksHOP are Itberally equipped with the most 
approved Apparatus 
SESSION 1892-93 COMMENCES on OCTOBER ro 
r Calendar (price 1s 3d by Post), containing Detailed Syllabus of each 
Course, Particulars of Fees, Scholarships, &c , apply to 
JOHN YOUNG,°M A, B Sc, Secretary 


38 Bath Street, Glasgow e 
UNIVERSITY COLLEGE OF NORTH 
WALES, BANGOR. 


ELECTRICAL ENGINEERING 
Prof A GRAY will bsgin in OCTOBER NEXT a Systematic Course of 
Instruction in Elec%icgl Measurement and Practical Elegtnaty 
e The Physical L'Üboratory 1s fully equipped with a Compound Steam 
RR Dynamos, Secondary ttery, and the most approved Modern 
eafuring Instrumefts for af! Br hghes of k&lectrical Engineering 
Laboratory Fees awhe rate of £r 1s per Len for six hours per week 
Composition Fee for all College Lectures for the Session £10 
Applicasions for CAendar, Pr&spectus, and general inf8rmation to be 
e 


made to 
. ° J E LLOYD, MA, Secretary and Registrar 


bd 
UNIVERSITY COLLEGE OF SOUTH 
" WALES AND MONMOUTHSHIRE, 
e CARDIFF.” 


DEMON@PRALOR AND ASSISTANT LECTURER IŅBIOLOGY 
The Gourh jas prdbared to appointa DEMONSTRATOR and ASSIST- 
ONT LEGTURER if BIOLOGY at a Snpend of £129 per Annum pis 
necessary that Candidates should have 4 special knowgedge of Botany 
ns, tog@sher with Printed Copies of "Testimonigs and Refer- 
ences, sho@ld be sent in on dt before SEPTEMBER 2o e e 


For firther information atibiytte 
e. e . 
IVOR JAMES, Registrar 
S . e. 








Caxdiff, August 9, 8892 e 


"UNIVERSITY OF GLASGOW. 


The LECTURESHIP on CHEMISTRY ın Queen Margaret College 1s 
now vacant'by the resigaation of Prof George G grendersqp , ag Appoint-* 
ment wgll be made (pr one year s 

Applications wo be addressed to Pro& SrgpnT, D D9 The Umversity, 
Glasgow *@ um © 6 e e 

. e . " es e . 
» e . 





@e 
. 


x NATURE 





ee 


. 
| SkPTEMBER 15,*1892 


ca 





NATURGI2 HISTORY MUSEUM, 


CROMWE€L ROAD, LONDON, SW, 


SWINEY LECIURES ON GEOLOGY 1n gonnection with the British 
Museum e. 


. 
Pwf H ALLEYNE NICHOLSON, M D, DSc, FGS, will deliver 


a Course of'1welve Lectures on “The Great Periods og(Geological Heop,” 
on MONDAYS, WEDNESDAYS, and FRIDAYS, at 3 pm, bSgfaifing 
OCTOBER 3, and ending UCLOBER 28, 1892 Admission to the Course 
ree 

Syllabus may be obtained «t the Museum i 


(By Order of the Trustees) 
W H FLOWER, Direcjor 


VICTORIA UNIVERSITY 
THE YORESHIRE COLLEGE, LEEDS. 


DEPARTMENT OF SCIENCE, TECHNOLOGY, AND ARTS 


The NINETEENTH SESSION will begin on MONDAY, OCTOBER 
io The Classes prepare Gor Profesaons, Commerce, and University 
D@r@es ^n. Arts, Science, and Medicine The Physical, Chemical, Bio- 
logical, Engineering and Leather Iudustries Laboratories, and the Weaving 
Sheds, Dyehouse, and Printing Rooms will be opened Daily for practical 
wor! 

The following Prospectuses may be had fre» from the Secretary ~~ 

1 For Regular Day Students 
2 For Occasional and Evening Students 
3 For Medical Student, 


MASON COLLEGE, BIRMINGHAM 
(WITH QUEEN’S FACULTY OF MEDICINE) 
APPOINTMENT OF DEMONSTRATOR IN CHEMICÉL 


DEPARIMENT 


The Council invite applications on or before SEPTEMBER 24, 1892, for 
the above appointment 
P The selected Candidate will be required to enter upon his duties imme- 

tate! 

Parmealars of the Stipend, Conditions, and Duties will be sent on 
application to the Secretary, Mr H Morley Mason College, 
Birmingham, to whom all applications for the gppointment should be 


sent . e 
GJ JOHNSON, Presidentgof the Council 


MASON COLLEGE, BIRMINGHAM 
(WITH, QUEEN'S FACULTY OF MEDICINE) 


APPOINTMENT OF DEMONSTRATOR INeZOOLOGICAL AND 
BOTANICAL DEPARTMENTS 


*. 

The Council invite applications or¥r before SEPTEMBER 24, 1892, for 
the above appointment 
j cs selected Candidate will be required to enter upon his duties imme- 
late 

Perbculars of the Stipend, Conditions, and Duties will be sent on 
application to the Secretary Mr G Monrrvy, Mason College, 
Birmingham, to whom all applications for the appointment sho@ld be 


sent 
G J JQHNSON, President of the Council 


THE MUNICIPAL TECHNICAL 
SCHOQL, MANCHESTER 
DAY Dt PARTMENTS 


Mech nical F ngineering 
Electrical Isngineering ee 
Sanitary Engineering and P&imbing 
Pure and Appli-deChemistry 
e 9 Spinning and Weaving . 
ee * Industrial Design 


Evening Departments ingill subjects of Science, Art, and Technology 
SvLLABUS free by Post, 6 . 
J H REYNOLDS, Director 
—e 


UNIVERSITY COLLEGE OF SOUTH’ 
WALES AND*MDNMOUTHSHIRE, 
. CARDIFF. 
LECTÊRESHIP IN HISTORY Áerp POLITICAL ECONOMY 
7 prepared to appoint 2 T ECTURER in HISTORY and 














The Coufftil : 
*POLTBICAIE! ONOMY The Stipend of the Lecturer will be £200 Per 
Annum e. . 
Applicftions, together gyith. Printed Copies of Testimontals and Refer- 
ences, should be sent ingon or before SEP UMBER 20 


For further informatio ly to 
v won IVOR JAMES, Registrar 
Cardiff, Agust Q 1892 e 


ë 
GORDGN’S CO LEGE; ABERDEEN. 
e. WNTED, fof Day and Evemne Classes, SCIENCE MASTER 
(CuEigrry), to enter on duty Oct ber3 Income not less than £250 per 
anfurg Particulars ef duties, *c, may be obtained from the HEAD 
MASTER, to whom applicauons are to be addressed up to September 2o 
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LONDON UNIVERSITY e 

MATRICULATION, BA, AND BSc* 
e EXAMINATIONS. 


The EVENING CLASSES at KING 8 COLLEGE (Strand), London, 
next to Somerset House, are arranged & prepare for these Examtnauogs 

Appy for Prospectys or Syllabu%of Lectures, price 24¢ by post, to tae 
Se@emw, 








* 
J W CUNNINGHAM 


UNIVERSITY COLLEGE, LONDON 

The Advanced Class of Botany by Prof F W OLIVER, M A, 
D Sc, will commence on OLTOBER 6 at roa m , continuing three days a 
week throughout the Session Prof H MAKSHALL WARD, Sc D, 
FR S, of the Royal Engineermg College, Co^per's Hill, has kindly con- 
sented to give a Course of Ten Lectures on “Ihe Morphology and 
Physiol gy of Fungi and Schizomycetes " ‘These will be adapted for 
Students who already possess a generil knowledge of Bot&ny, and will 
commence on THURSDAY, OCTOBER 13 at 3p m 


JM HORSBURGH M A, Secretary 





UNIVERSITY COLLEGE, LONDON? 


LECTURES ON ZOOLOGY 


The GENERAL COURSE OF LECTURES ON ZOOLOGY, by 
Prof W F R WELDON,MA FE RS, commences on WEDNESDAY, 
OCTOBER 4,atipm These Lectures are intended to meet the require- 
ments of Students preparing for the various Examinations of the University 
of London 

AsfBpecial Course of Lectures on “ Animal Variation ” addressed to senior 
Students who intend to pursue original investigations in. Zoology, will be 


given in the Lent Lerm 
J M HORSBURGH, M A Secretary 


e- 
WANTED IMMEDIATELY.—An Assist- 


ant competent to teach and earn Grants under the Science and Art 
Department in the various stages of the following subjects —Mathe- 
matics, The oretical and Apphed Mechanics, Sound, Light, and Heat, 
Magnetism and Electricity, and Sieam 


To a person desirous of improving his knowledge of Chemistry and 
Metallurgy this 1s an exgellent opportunity 

Applications, giving iSe particulars of Age Qualfffatons, Experience, 
and Salary expected, to be eaddressed to W Morea, Public Analyst, The 
Technical Institute Swanyga 2 

















WICTORIA UNIVERSITY 
UNIVERSITY COLLEGE? LIVERPOOL. 


. 
. ENGINEERING PEPARTMEN1 
SESSION 1892 93 commences OCTOBER 3 


struction are arranged in 

x Civil Engineering, 

2 Mechanical Engineering, 

3 Electrical Engineering 

These Courses enable students to qualify for University degrees and for 
the College Certificate in Engineering They comprise, in addition to Special 
Engineering Lectures and Laboratory Work, instruction in Mathematics, 
Physics, and Chemistry . 9? 

Special Engineering Prospectus lo be obtained from the REGISTRAR 


On the ORGANIZATION of SCIENCE 


By a FREE LANCE 1s net “A powerful plea "Academy 
“A weighty protest suggestive and interesting such vigour 
and incisiveness e Sce: ‘Nothing could be more admirable 
than his purpose "—Z:ncet 


WILLIAMS & NORGATE 


Complete Courses of in 








The WINTER SESSION begins on MONDAY, OCTO BER 3 


The Hospital ontains 69s beds of which 500 are in gonstant occupation 
Special Classes are held fomthe MB Camby aed Lond, tha FRCS 
Eng , and other Higher Examinations e"? 
APPOINIMENIS —All Hospital Appointments are made in accord- 
ance with the merits of the Candidates, and without extra payment 
ENTRANCE SCHOLARSHIPS in September 1892 —Twe@ Open 


| NATURE 


. e 
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* G 
ST. THOMAS'S HOSPITAL ,MEDICAL 
SCHOOL,, . : 


ALBERT EMBANKMENT, LONDON, S E 


. 

The WINTER SESSION of r892-93 will open on MONDAY, è 
OCTOBER 3, when the Prizes will be distributed at 4 pm bv the 
Right Hon Sir JOHN LUBBOCK, Bart, MP,DCL,LLD,FRS 

1WO ENTRANCE SCIENCE SCHOLARSHIPS of £150 and 
460 respectively, open to first-year Students, will be offered for qpm- 
petition The Examination will be held on September 28, 29, and 3o, 
and the subjects will be Chemistry and Physics, with either Physiology, 
Botany, or ologo. at the option of Candidates 

cholarshros and Money Prizes of considerable value are awarded at the 

Sessional Examinations as also several M&dals 

Special Classes are held throughout the year for the Preliminary Scientific 
and Intermediate M B Examinations of the University of London 

All Hospital Appointments are open to Students wit charge 

The Fees may be patd in one sum or by instalments Entries may be 
made separately to Lectures orto Hospital Practice, and special arrange 
ments are made for Students entering tn thetr second or subsequent years , 
also for Dental Students,and for Qualified Practitioners 

A Register of approved Lodgings ts kept by the Medical Secretary, who 
also has a Last of local Medical Practitioners, Clergymen, and others who 
receive Students into their houses 

Prospectuses and all particulars may be obtained from the Medical 


Secretary, Mr G&oncE RENDLE 
G H MAKINS, Dort 


THE MIDDLESEX HOSPITAL 
MEDICAL SCHOOL. 


The WINTER SESSION, 1892-93, will commence on MONDAY, 
OCTOBER 3, when an Introductory Address will be deliered by Dr 
J J PRINGLE . 

‘lwo Entrance SCHOLARSHIPS (value £100 and £6o) will be open for 
competition on September 29 and 30 

The School Bu:ldings have been recently enlarged, comprising new 
Theatre, Library, Physiological Laboratory, Materia Medica Museum, 
Students’ Room, and Luncheon Room 

Besides Scholarships and Prizes, there are annually EIGHTEEN RESIDENT 
Hospital Appomtments open to Students 

The Composition Fee for the whole Medical Curriculum 1s 120 Gumeas 
Special provision 15 made for Dental Students and for Candidates for the Pre- 
hminary Scientific (M. B ) Examination 

The Residential College adjoins the Hospital, and provides accommodation 
for thirty étudents 

Prospectuses and all particulars may be obtained from the Resident 
Medical Officer at the Hospital or from 

SIDNEY COUPLAND, M D, Dean 





^ SCIENTIFIC BOOKS 


? ON SALE BY 


MACMILLAN & BOWES, 


e€*99999990099990909999000900€ 
° ° 
ROYAL SOCIETY” 
1836 to 1874 in 39 Vols , Half-bound, 
In all, 67 Vols 4to £50 
ROYAL SOCIETY Proceedings from Vol rto Vol 50, 
Number 304 f8oo-November i891) 49 Volf, eCloth, and Parts, 
X14 148 H » . © 
MONTHLY NOTICES OF «HE'ASTRONOMICAL 
SOCIETY of LONDON Vols ito 42 (x827-82) Vols x to 33 
Bound into 11 Vols , Cloth, the rest en Parts as fassg. with Index 
to the first 29 Vols 25 e. 
PROCEEDINGS OF THE LONDON fiATHE- 
*MATICAL SOCIETY Vols x to 21 (1891),n Cloth £16 


Transactions from 1836 to 1885 
1875 & 1885 ir 28 Vols , Cloth 


COLLECTIONS OF MINERALS, 





nt 


Scholarships tn Arts, one of the Valfé of roo Guineas, ogen to Candidates 

under 20 Years of Age , and one of sey Guineas, open to Candidates under 25 

Years of Age Two Open Scholarships in Science, one of she Valuegf x25 

Guineas, and another of 50 Guineas, ogen to Candidates unies 25 Years of 
. 


e 
ROCKS, OR FOSSILS,” 
Fer the Use of Students, Science Teachers, Prospectors, &c®, and to 
illustrate tfe @ading 1ext-books, in Bexes, vat Trays . -~ 
e 55 Sþocimens, 10s. 6d , 100 dd , Q1s. 200 de, 425 ^ 
Na Price Is of Mingrats, Rocks, and Stratyraphrcal Series of Fossils 
s Post Free è 
ROB®K SEGTIONS for the MICROSCURE from 1s €4 each, Post Free 


Age 

PRIZES are awarded annwally to Students ip th@r various years, amount- 
ing in the aggregate to more than £480 ° 

DENTAL SCHOOL —A Dental School atmched to thm Hospital 
affords to Students all the instruction required for a Licencg in ental 


GUY’S HOSPITAL MEDICAL SCHOOL. 


GRATE e. 
S .* e A | o TALOGUES " 
"COLLEGE — The Residentml College accommodates about Fifty Sgudents | CABINETS, GÉÓASS*CA En BOXES, TRAYS, HAMMERS, &c. 
im addition to the Resident Staff DE Hospital Te. i in bs a large, 2 always in Stocka 
Dining Hall with Reading Rooms, Library, and Gymnast or the use o . 
the Stadents Club d Bd i g i e ye Dr $ pd T H Q9 M A S D. i R U S S E L L 5 
For Prospectus and further information apply to the Dean, Dr PERRY, * .C. 
Guy's Hospital, Lordon, S E d i METUS 78e NEWGATE STREET, eLONDON, EC 
. s? 
. P 2 é . : e. e . ° 8 
. : e e * e . 
. . . * % M e hi * . 2 e. 
e 
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AMERICAN & OTHER MINERALS PERSONALLY COLLECTED. 


20 BROWNLGW ST., HOLBORN (Opposite First Avenue Hotel ans Holborn Branch? Post Office). — « 


ROF A E FOOTE has just completed six months of collecting from Sicily to Norway He hasalso sent from America 
many rare, beautiful, and interesting Specimens Owing to the Jabour involved in preparufg his exhibit and store at Chicago? , 
the will not remain at the above addiess after September 24 : P . 


. AMERICAN MINERALS —RUBELLITES or RED TOURMALINES from Califorma * “fhe 


finely radiated crystals are imbedded in 1 lavender Lépidolite that much increases their beauty It 1s believed that the locahty is practically exhausted 
e ‘Specimens 6d to £r — A few extra large Specimens highg . 
. METEORIC IRON from Canon Diablo, Arizona.—Thus fall ıs the most interesting ever kitown, + 
plainly vistble Diamonds having b&&n discovered in a number of pieces Prof Foote first recognized the character of this iron, and secured the entire fall 
One mass, weighing 2o: pounds, is on exhibition. This is espectally interesting, on account of its being completely perforated in three places, and is ffgured 
in NATURE of December 24, r89t, see also article by Stanislas Meunier in La Nature August 1892, and numerous other notices in the scientific and daily 
© empores Complggfihasses from zs upward The price on small pieces is about ed to 3d per gramme Large masses about fx per kilo 
BOLEITE (Lower California) —The entire remainder of this interesting Chloride of Silver, Lead, 
and Copper, described by Messrs MALLARD and CUMMENGE was purchased of the latter, who 1s Managing Director of the Mines at Boleo He believes 
that no more will be found, as the conditions in the mine have changed Tts beauty of colour, lustre, and crystallization render 1t especially interesting Tre 
twinning cf the Octahedral Crystals 1s unique Cubes, 62 to 10s A few Groups associted with curious Crystals of Anglesite, containing a large 
@ percentage of lime, from 4s to £1 . had 
CHRYSOBERYL, very beautifully twinned on a*vWhite gangue, from a new locality, now exhausted, 
Uw to £I 
COLEMANITE.—Almost all the good Specimeas of this beautiful Species, which rivals the Diamond 
ym lustre and calcite im its variety of form, have been sold by Prof FOOTE Groups, 2s to £r 
VANADINITE.— Groups of Brilliant Red, Doubly Terminated, Translucent Crystals, the finest ever 
seen, 25 to jy Wulfemre, red and yellow Amazon Stone, finest colour Eudialte, good red crystals, Microlite Crystals , Brochantite, Chalcotrichtte, 
meee Diaspore ; Garnets, Alaska and Salida, Apophyllite, Pyrophillite, Hanksite, and Calcite Pseudomorph after Hanksite, Magnetite Crystals Arizona 
petrified bie i Man Opals, Barite, blue, from Colorado, Monticellite, Manganopectolite, Benentite, Desaulesite, Dumortierite, Clinoclasite, Tyrgjite, 
and hundreds of others 
MINERALS FROM SICILY, SARDINIA, ELBA, ITALY, SWEDEN, NORWAY, 
&c Many of these, such às SULPHUR®ARAGONITE, EUDIDYMITE, SELENITE, HEMATITE, PHOSGENITE, MENEGHINITE, 
ANGLESITE, CERUSSITE, ard PAJSBERGITE, &c , are the most beautiful ever seen O hers, like Ulmanite Crystals, 'lhorite, Hauerite Srystaly 
in the gangue, Laurionite, Xenotime Crystals, Monazite Crystals, Svabite, Enstatite Crystals, &c , are exceeding!y rare 
Nearly a week was spent at the celebrated Langesund Fiord — Iris believed that no more Eudidymite (the beautiful beryllium sodium silicate) will be 
obtained Crystals, 62 upward, twins and groups, 1s upward 
A small steamer was hired, and the many quarries along the skore near Arendal, &c, visited Ceriumard Thorium Minerals were obtained in sufficient 
quantities to put them within the reach of every student 


i DANA'S “SYSTEM OF MINERALOGY,” 1892, entirely revised published at £2 ros, will 


be delivered in Londen at £2, till the copies now at above address are all sold 

SAY’S “ENTOMOLOGY,” 2 Volumes, 57 Coloured Plates, £1 14s Largest Stock of Scientific Books in the world Ask for Catalogues, stating 
19 what branch of science you are interested * o e . 

Pror FOOTE WISHES TO PURCHASE Meteorites, good Minerals, où Scientific Books, Am ors yal ef Scienoes, &e Any- 
thing sent him will be examined promptly, or he will go to examine large lots — Price list of minerals free 9Illustrated Catalogue, « 
128 pp , free to customers, to others post fiee on receipt of 24¢ Heavy paper 5¢, bound in cloth, 1s e . 

Boxes sert on approval may be returned to his Agent after September 24, i necessary 














THE "ELECTRICIAN ” SERIES. WHITTAKER'S, NEW BOOKS. 


NOW READY | Price 125 6d post free P 
370 Pages, 159 Illustrations, Price ros 6d | ELEC SIG LIGHTING AND POWER 





M AGNETICINDUCTION IN IRON AND DISTRIBUTION An Elementarv Manual for Students preparing 


THER METALS ByJ A EWING, MA, BSc, &c for the Ordinary Grade Examriiuon of the City and Guilds of London 


Aliter an in*roductory chapter, an account is given of the methods which | Institute Written m accordanc- with the New Sylabus By W 
-are usually employed to measure the magnetic qyahty of metals A chapter PERREN MAYCOLK, MIELE PartI, with iz: Illustratifins, in 
on Magnetic Hysteresis follows The influence of Temperature and the Paper Wrapper, 2s 6d LUonmnestatcly 


influence of Stress are nexteliscussed The conceptiqp of the Magnetic y the sanfe Author 


Circuit 15 explained, and the book concludes with a chapter on the Molecular B 
Theory of Magnetic Induction * . A FIRST BOOK OF ELECTRICITY AND 


Secong Edition, Price 25 , Post free 5 MAGNETISM With 84 Histrion a 6d TM 
a An excellent elementary handbook for the general reader " 
ELECTRO-C MISTRY. By Dr GEORGE P e eisim 
e. GORE,LLD,FRS “Mr Maycock's book gn be recommended as being decidedly good or 
who purchase a copy, and carefully study it, will 


- its kind, and students v 
e ENTE H e PLE IM e SND obtain an excellent groundwork of the science, ”— egr cad Review 
e , 3 , ANE E sud 
@ Fally Ulustratedy e [72 preparation 
4t ELECTRICIAN ” PRINTSNG & PUBLISHING Co , Ld HHOBLYN*S DICTIONARY OF TERMS 


9 SaLssaunY Court, FLEET Street, Lonnon, E C Catalogues free efe USED IY MEDICINE AND COLLATERAL SCIENCES 
* Pd EK Ld ‘Twelfth Edition Revised throughout, with numerous Additions By 


bd * € Post Free £55 Six Stamps JOHN A P PRICES BA, MD Oxog, Assistayy Surgeon to the 


kshire H l Post 8vo 8. 5 6 

RE Natural History Book Circular (No. 117) Royal Berkshire Hospital ost 8vo 822 pp , ros 
Importagt Works for Sale on 

e 














THE ALK ali MAREN > HANDBOOK. 
1 ByG UUNGE Ph Be Wrgfessor Sf Technical Chemistry, Zurich, and 


. 
MA MALS, » F HURTER, PhD, Conŝultrag Chemist tortie United Alkah Co, 
t ation 1sed, 10s alf Leather, 125 
= RN ITH Oo L OGY à ui hat green b. ok The jate Praf W DITTMAR 
e . 


see SREPTILIA & AMPHIBIA. LIBRARY OF POPULAR SCIENCE 


e. 
i 1M ee? * | MINERAI OGY. "The Characters of Mine- 
aw WILÉTÍAM WESLEY & SON,': ° rals, their eh and Description By Dr F H HATCH 


> 28 ESSEX fn, STRAND, LANDON 6° *. With x15 Illustrattosi, Crown 8vo, Blue Cloth, 3s 62 
= “Dr Hate has admiraigdy united brevity and clearness in his treatment 
of the caystallograpbical and physical characters of minerals "—Nature 
*. e 


- O- 
Q E . 
š Insjrument Company, Cambridge. eec 
Address ell communications * InstrumentCompany, INDÜCT*ON COILS. A Practical Manual 
3 . 
á Cambridge s e: m og ? e fy Amateur Coft-Makers ByG E BONNEY zo: [Illustrations 3s 
Pricg List of Scientifio Instruments, sent post free. Tis baok gives the amfMueur electrician a thorough insight into the 
Illustrated Descriptive List*sent en receifit of% S, 6d. |enapies involved in tlfe construction of induction coils, and detailed illus- 








« « The Cambridg Sciegtific Iystrugtent Company, trated instructiogs on making spark, shocking, and medical coils, with their 
. S: Tbb’ accessories . . *e 
t b's Row, Gambraige e 9 ,.Londen WHITJAKER & CO . e 
e. è e ef . e. R . 
x ği a Pid e . 
. " . E . e 
° è . " 
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_ LONDON; UN IVERSITY EXAMS 


UNIV." CORR. COLL. TUTORIAL SERIES. 


HEAT AND LIGHT, ELEMENTARY TEXT- BOOK OF, ByR W Sry 


BSc Lond 3s 62 This book embraces the entire Matriculation Syllabus, and contains ovg 150 Diagrams 
$' A student of ordinary ability who works carefully through the book need not fear the examination "—Schoolmaster 


MAGNETISM AND ELECTRICITY, ELEMENTARY TEXT-BOOK Of ° 


embracing the entire Matriculation Syllabus, avith numerous Diagrams By R W STEWART, B Sc Lond 3s 67 
“Plain and intelligible to the ordinary reader A capital example of what a good text-book should be ”—Zducational News 


THE TUTORIAL LATIN GRAMMAR. By B J Haves, M A. Lond, and' 


W F MASOM, MA Lond Ready this month 3s 64 


LATIN COMPOSITION AND SYNTAX. With copious Exercises, By A # 


ALLCROFT, M A Oxon,andj H HAYDON,M A Camb and Lond 2s 64 Key, 2s 64 net 


** One of the best manuals on the above subject that we have met with for some time ”—Schoolmaster 
e / The clearness and concise accuracy of this book throughout are truly remarkable "— Education 


THE ENGLISH LANGUAGE Its History and Sgucture By W. H. Low, 


èL A Lond  Justready. 35 62 


"FRENCH PROSE READER. By S. Barter, B -és-Sc , and W. F Mason, M.A. 
Lond rs 62 With Vocabulary, 2s 64 
** A good selection "—Schoolmaster 


CO-ORDINATE GEOMETRY The Right Line and Circle. By WILLIAM 


BRIGGS, LLB, BaA., FCS, andG H BRYAN, MA 4% ® Key, 4s 67 net 














“Tt as thoroughly sound throughout "— Education “An admirable attempt on the part of its authors to realize the position 
of the average learnei, and to provide forethe wants of the private student "— Educational Times *f'The best book we have 
seen on the subject "Board Teacher | ‘Every difficulty seems to be anticipated ”— School fou: nal 


ELEMENTARY MATHEMATICAL ASTRONOMY A Text-Book for the 
" Lond BA and BSc y C W C BARLOW, MA Lond, (mb, and Edm, and G H BRYAN, M A Camb 


“This book supplies a distinct want The diagrams are clear, the style of writing lucid, and the mathematical knowledge 


required but small ”-—Teachei's Monthly “An admirable te&t-boolk School Board Chronecle ‘t Completely successf@l "— 
Litewary World ** Sure to find favour with students of astronomy "—J"Nature ‘Probably no better description of the 
methods could have been given "—.ZAeneum 


A MANUAL OF LOGIC. By J Wetton, M A. Londe 2 vols ° Vol. I, ros. 64. 


[Yel II in preparation 
This book embraces the entire B A and BSc Syllabus, and renders unnecessary the purchase Bf the numerous books 


hitherto used 
“ A clear and compendious summary of the views of various thinkers on important and doubtful points v Apurnal of Education E 
“The manual mmyebe safely recommended ”—Educat:onal Times ** Excellent marginal analyses ' L Meeman's Fournal 
** A very good book , , not likely to be superseded for a log time to come ”— Educational Rel Ü . . 9? 
HEAT TEXT-BOOK OF, covering “she entire, Ronddn Int. .Sc and Prel Scr 
Syllabus, yith numerous Diagramsend Calculations ByR W STEWART, B Se Lond,* m 62 e 1 
* Clear, concise, well arranged, and well illustrated "— Yous nal of Education * d . ; 
* 


LIGHT, TEXT- BOOK. Of (uniform with the Zext- pak of Heat) By R W 


STEWART, B Sc Lond @35 64 





t Clear and precise lio ied Geacher ear *, y gA 
ANALYSIS OF A SIMPLE: SALT, with a Selection of Model “Analyses* *ByeW. 3 
ERIGGS LLB, BA, FCS, and R, We STEWART, $ sc Lond © $ ae ee 
ae Useful and trustworthy assistance "— atire s e 6 e. ar) * * 
e A xem mum at c M ——— e = di^ Md a 


Complete Catalogue of over 300 books. specially gdapeed. for Ldhdon /niversity E vagis , Quee SPeczat Subjects Jor 
1593 "and 1894, Jree on apbligsfío» © 


Te Sg D - E LÀ 


London W B CLIVE g Co Upit Corresfontience College Pfess Warehouse, e 
*13, Booksellers Row, Strand, Ww C. v ° Cog oe ee 
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. JjRECENT SHELLS. GLASS,POPPED BOXES. 
Latest arrivals from my numerous Correspondents Always something of Neat Rectang ular Boxes. e 
Special Interest to offer ° 13 inches by r4 inches, depth z inch, per dozen rs 47. 9 
° Fphippodanta Macdougall } a remarkable new genus 3} MT a a We : "NEUE E x e. 
Helse (Plectopylis) Fako (a ad new species) * Circular Boxes, Card Trape, Glass Tubes, &¢ i 
. ew and scarce species irom 5t eiena . 
Tine Cyclophorus, &c , from the Khas: Hills H Bau Bice ied : = 
WANTED —Corvespondents n Mexico and SButh America 9 ? 
e HUGH FULTON, Dealer in Recents Shells, 
. 89 FuLHAM Roan, Lonpon, S W . * 
oo 
LIVING SPECIMENS FOR THE : 
* a 
M IC ROSCO P E. e Mathematica] ree Manutariurer to H M o poveramient Counci? of 
dia Science and Arr Department, Admiralty, &c 
Volvox globator, Spongilla fluviatilis, Lacinularia socialis, Melicerta a 
nngens, Stephanoceros ichornit, Plumatella repens, and other beautiful Mathematic&l, Drawing; ype hdd m& Instruments 
specimens OF Pong Life, also various types for thegBiological Laboratory Ofthe Highest Quality and Fini: at the at vn Moderate Prices 
open Lune ae Illustrate Price Dist Pos® Free 
T. E. BOLTON, W OFP $5 obtained che only Medal in che Grear Kantbition of 1862 for 
FARLEY ROAD, MALVERN LINK Excellence of Construction of Mathematica] Instruments, ano the only 
H B UTLE R Got» gira in the d EO igno bir m cO Rae 1885 for Mathe- 
: i MA Oxon y Assoc R S Mines matical Work ‘Silver Medal, Architects’ Exhibitlon, 1886 
NATURAL "HISTORY AGENCY, Address -GREAT TURNSTILE, HOLBORN, LUNDON, WC 
158 BROMPTON ROAD, LONDON 
aler in Rocks, Minerals, Fossils, and other Objects W | M S H U R S T 
of Scientific Interest. . 
Mr Butler's recent accessions to stock comprise Silver Ores and other MACH l N ES, 
minerals from the Conunent, Rocks from Gragd Canarv, and the unique With Glass Plates, all sizes, double and multiple 
collection of CAVE REMAINS, chiefly Mammalian, obtained by the late also with Ebonite Cylinders with and wi eH 
Widger, Esq , of Torquay, at Torbryan, Devon, with a series of flint Glass Cises Batteries, galvanic and medical € 
ares Among the numerous Bhinc, rico tin are Man the Cave MR SUR Telephones Galvanometers, pocket, lecture-table, 
ear an yæna, the Wolf, Fox, inoceros, and several Rurrimant (hs P : d 
The specimens of teeth, in exceptionally good preservation, exhibit: the da and ird Schoul Apparatus of every de 
characters of the dentition from the very earliest to the latest stages i oni sih L acr Catatocur, Fifth Edition, Royal 8vo 
| Msn s " 
MINERALOGY. lhaa aeo ro lletratons, Post fee, od 
eee Usi LATAS i 
SAMUEL HENSON, |æ x Jj. KING, MENDHAM, & Co., 
97 REGENT STREET, LONDON, W. e SA Western Electrica? Works, Bristol 
ESTABLISHED 1840 Late 277 STRAND London Address 12 FENCHURCH STREET, EC 
Choice Mineral Specimens, Gem Stones, Carved Opals, Polished Agates (W B ALLISON, AGENT) Esr4BLIsHED 1876 
Rock Crystal Balls, Fossils, Rocks, and Rock Sections -e-——— 
LATEST ARRIVALS PURCHASERS 9F* SELF-RECORDING 
Ruby and other Vaneties of Cassiterite on Quartz, Australia, Beautiful . 
Blue d White beum Mr Si rw ose mend Crystallized priata Mifano- IN STRU MENTS " 
hlogite, Roscoclite with Gold, Apophyllite, Mexico, very Beaut: oubl: . 
eet nated "Vanadinite, Anzona, Phenacite on Quartz, RE m lace . such as 
Crystal of Pyroxene, Pink Grossular, Ruby on Matrıx, Burma, Diatom Self-recording Barometers 
aceous Earth, Hakodatı Japan Self d Th M 
BG eit recording ermometers 
e > 
J AM ES R. G R EG O RY, Self-recording Hygrometers, , 
MINERALOGIST AND GEOLO GIST, £j Self-recording Galvanometers, 
49«99999999999999999999 O 5 S e 
elf-recerding Rain-gauges 
SPECIAL AND TYPICAL CÓLLE€TIONS S Soe 
Po STUDENTS DES rable MA Ed &c, 
As supplied to the Scienc@and Art Department, Sout ensington « 
EVERY REQUISITE FOR PRACTICAL WORK, Should see that they are mai bed 
Also, Museum Fityngs, Cases, and all Materials for Display, &c . 
m o * of Specimens . 
COLLECTIONS OF MINERALS, FOSSILS, & ROCKS, ee 
* To Ifustratesall Étementary Works . TRALE MARK 
eSPECIAL COLMECTIONS FOR ZACH WORK e, . 
enn Md . 
. * NEW LISTS NQW READY, dus e : 
And may be hag Pst free on application at the Rep®sitory an useum, 
* e 8&8 CHARÉOTTE STREET, FITZROY SQUARE, This mark has been entered by a Inventors and Manufacturers 
is € LONDON : A No articles Suithout thes det gre genuine 
. . 'WIMSHURST AGHINE. 
* . 
: Works ineany Weathet. Best made,,Studded Plates. 
* WITH 15-INGH PLATES, £4 1040 
et So ei? * 417° np » 5 10 0 ° 
^ . $5. 0 t9 795 6 16 o e 
. NÈW POLARIZING PRISM. 
. * CHEAP SCHOOL APPARATUS 
Approvedaby Scienas and 4 rt Departmen? M 
e 
. 
. 
E e at. 0 56*CHÁRIRG CROSS ROAD, W.C 
* 8 e . e. e . . *e. 
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. MESSRS. MACMILLAN -AND C08 NEW BOOKS, - 


. . "NATURE" SERIES. " 


é . NEW AND REVISED EDITION . 
Coe . e Now Ready, Crown 8vo, Cloth, 6s 6d $ 
MODERN VIEWS OF ELECTRICITY By Ormwmzn J. Loper, D.Sc. LL.D, 
e Professor of “Physics in University College, Liverpool With Illustrations e 
e. 
NEW VOLUME . 


Now ready, Crown 8yo, Cloth, 5s 


. 

EXPERIMENTAL EVOLUTION Lectures delivered in the “Summer Schoolem * 
of Science and Art" in Edinburgh, August 1891 By HENRY DE VARIGNY, D Sc, Assistant in the Muséum d'Histoire 
Naturelle, Member of the Socié é de Biologie 

“The following pages are an abstract of lectures which I delivered in 1891 in Edinb gh, before the very cultivated and attentive 
audiences afforded by US s; ummer Schof of Science and Art These lectures do not cover the whole gi ound of the subject I haue 
pu posely given most attention to documents and facts of Fut origi, as they are certaimly less familiar to an English audience, 
although the simular facts and documents of English origin are, of anything, more familiar to myself, and also much more extensive 
in some lines My aesire has been more especially to show what would be done, in future, on behalf of the Evolution Theory, so that 

I may be excused uf I have not gone entirely thi ough the facts of the past, and as I conseder—rightly or wrongly, 4 know not—t 

exper ment os. now the only method of securing any further advance wn the enrtiuely speculative and metaphysical matter of the 

relationship between organic forces, I have wished to state the thing clearly, and to gue some cu culation to the statement wn the 
county where this line of study has the most followers '—FROM THE AUTHOR'S PREFACE 
e 


NEW EDITION: 
Second Edition Crown 8vo, 75 62 e 


Eon ON LIGHT. 


Burnett Lectures ın Three Courses delivered at Aberdeen in November 1883, December 1884, and November 1885. 
By Sir GEORGE GABRIEL STOKES, Bart, FRS, 


Fellow of Pembroke College, and Lucasian Professor of Mathematics in the University of Cambridge 
Fcap 8vo, 3s 6d 


. LESSONS IN HEAT AND LIGHT. 


. By D E JONES, 
B Sc (Lond Je Directo? of Technical Instfuction to the Staffordshire County Council, late Professor of Physics in the University 
College ef Wales, &berystwith Illustrated by numerous Engravings. : 
id e SECOND EDITION, REVISED 
* Now Ready, Crown 8vo, Cloth, 7s 64 


* LIGHT. A Cours of Experimental Optics, ch¥efly with the Lantern. By Lewis 
WRIGHT, Author of ‘Optical Projection, a Treatise on the Use of the Lantern " Second Edition, Revised and 
Enlarged 

“The present edition ıs somewhat enlai ged and in some respects modified, Further consideration has led me to revise the mbthod 
and A der of treatment as s egaids some of the phenomena of polarized ight Some attempt gas been made, though briefly, to show the 
general relation and bearing of recent arscoveries by Hertz, Lippmann, and others Having also received many proofs of the delight 
and instruction afforded by the Beautiful mica polarizing preparations first descr@ed by Mr C ẸF Fox, and hing carried the 
designing ant preparations of such illustrations very much fui ther sence the work oerginalty appeared, T have added full details of 
everything of the kind devised to the presnt date, and of the practical manzpulation of mica films These paragraphs wil constitute 

perhaps the principal additions «n the follourng pages ”—AU1HOR’S PREFACE TO SECOND EDITION 1 


G e MACMILLAN & CO., LONDON : è 
: ^ NOTICE —Advertisements gand business letters fOr 
B EST B A C K l N K K N OW N. . NATURE should be adjpessad toethe PAR, 


K DRAPER'S INK (DICH ROJC). m Editoria communications to the @dstor The tele» 
graphie address of NATURE ts “ PHUSIS, LONDON," 

















DIFFERING FROM ANYTHING ELSE EVER PRODUCED SUBSCRIPTIONS-°TO * NATURE." [ 
Writing becomes pleasure when this Ink 1s used It hasbeen adopted ın * Sse d 
the principal Banks, Public Mond e Railway Companies throughout Yearly a 1’ 8 o e ` 
relan e. 
It writes almost instantly ful®black ©} Flowseaslly from the Ptn T Half-yearly. , PN sus oss 9 14 6 © 
Does not corrode Steel Pens ilotfing-paper mag be applied at the Quarterly . 007 6 
Ls cleanly to use,and not liable to Blot moment of writing To ALL PLACES*ABROAD .— e. e 
Can be obtamed tn London, through Messrs BARCLAY &*Sons, Farring- Year! x .. IWP ó 
don Street, W Epwarns, Old Cange, $ NrwBERYy & Sons? Newgate Haft. y: . . 6 s 
Street , and to be had of all Stationdtse =, “yearly. . > e? ir eed 
. BEWLEY & DRAPER (Limited), Dusta © e — e| e Quy | 0 5. 9587 
x. 2 “oe CHARGES FOR ADVERTISEMENTS." 
xe e ° Thi Linegin Column — «*, ** o 26 
his INFARLIBLE e Per Line afte» e. 009 
! MM] "REMEDY sce why WAN ns eae a 
For BAD LEGS,"BAD BREASTS, OLD WOUNDS, SORES.and Half a Page, ora Column 9 3*5 o 
ULCERS. If effectually rubbed on the Neck affa Chest, ıt gurea)” Wéolg Pate e . 6 60 : . 
—9— . 
SORE THROATS, BRONCHITIS, COUGHS pid COLDS Santor, pokey Orders papable te MAGMILLAN & cé 
e @* 
GOUT, RHEUMATISM, ang all Skur Diseases 1t fsuneqnalled OFFICE? 29 Bbeprenp SPREET, STRAND, W.C* * 
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‘NEW-AND ‘INTERESTING MICROSCOPIC OBJECTS. » “MICROSCOPES AND 
e , 
- 1 K£sd|e Á ° 
Larva of Trinidad Firefly, sifowing Illuminating Organs e o2 0 A P P A R T U $ i 
Sremo fenole of Varea Creeper, showing defoliation 2 E 2 Highey Quality & Workmanship only e 
Leaf of Drosera, with Inse@ts captured Qo o: 6! Ww &SONS' Pertable Microscope, very rigid when 
e Rare Slides of Foraminifera, &c — |o set up, and compact when cipsed Vargas 
Pend oplis letunus—rare, 1s 6d , Milolma niacilent s ox 64 fittings throughout — _ 25 2 
Kotaha pulchella (Java)—rate 1s 6d^, Alvegiina bosciz—rare - ox 6 Aplanatic Bull’s eye Stand Condenser, as sug- 
e Mire Lacan ag is 62 ipsun -Cyehere v dos i pack 016 gested by Mr E M Ndison Ex ro o 
. —Selenite stage, for use with the Polariscope A film of mica ts fitted to rotate e 
in a brass plate over thgee different Selentes, by which means all the colours Nose pieces m Alummum, very light anf com 
D de with any number of Selenite films may be produced The effects are ee Pao two objechves £i.» 
© emp) ouble Staine od of Salamander — o x 6 -For three — ,, #359 
Classified. List representing u Stock of 40,000 Highest class Microscopic Full Ilustrated Catalogue of Microscopes and 
Objects sent Post free on application Apparatus sent Post free on application 


OPTICIANS TO HER MAJESTY'S GOVERNMENT, 
, W WATSON & SONS, "7S HIGH HOLBORN, LONDON, W.C. 


ESTABLISHED 1837 AND 78 SWASISTON STREET, MELBOURNE, AUSTRALIA 
AWARDED—2 GOLD MEDALS, Pans Universal Exhibition, 1889, 2 DIPLOMAS OF HONOUR for MICROSCOPES and MICROSCOPIC 
OBJECTS, Antwerp International Microscopical Exhibition, 1891, and 24 GOLD AND OTHER MEDALS at the Principal International Exhibitions 

ofthe World 
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.FRY'S.2.COCOA 


60 Prize Médals Awarded to the Firm. 





.'' . BETQAREFUL TO, ASK FOR FRY'S PURE CONCENTRATED COCOA. — . 


.. PERKEN, SON, & RAYMENT, suos "LONDON. . 
o For Generkl Excellente, Dofnstson, and Hag- |" OPTIMUS ¥ UBIQUE CAMERÀ. +. o PHDTOGHAPHIC OUTFITS. 


nifying Pour, we invite intending Purchasers 


@ «to test ou Freld and Opera Glasses against ay | Pictures 4h by 341ns May be used on Thpod or 
° an the ou 1n hand 











Superior long Focus, Rack Camera, Dark 








. Shed, Rapé Recithinear Lens, Instantan 
s » 4 Carries ! Price with , , neous 
eee OPTIMOS » $ six p oe a peas Twfod, and Waterproof Case coni 
ag™: % Se as d e Plates, @uryscope cand tic. 
Mediig Sre e » Three Dagk | Lens For For 
Clear Defimtion " . Shide$, £5 5s? 
» | Focussing®@ 1 — Plates Plat 
Good fae ' j ates 
ka eu ` e S2ee, Wath 
Target Mas, | View 9j Rapid | sh by 6h, 6hby 43, 
e 1200 a E Finder, © ow R&uh- 
Magmiyug 6 |, Shatter, e . oo R neat, |'1605 110s. 
. "mes te ac o Z e £4 . 
-4 e  * AE cni aaa = ry —$——— —9— ^9 
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A WEEKLY, ILLUSTRATED JOURNAL OF SCIENCE 
“ To the solid ground 
Of Nature trusts the mind which builds for aye ”— WORDSWORTH — 
No 1195, VOL 46] THURSDAY, SEPTEMBER 22, 1892 [PRICE SIXPENCE @ pen 
Registered as a Newspaper at the General Post Office } $ {All Rights are Reserved 
x) 
., * NEWTON & CO, NALDER BROS. & OO. 
SCIENTIFIC INSTRUMENT MAKERS, 16 RED LION STREET, 
dE ADMIRALTY, THE WAR DEFARTMENT, TRE INDIAN AND CLERKENWELL, LONDON, E.C. 


FOREIGN GOVERNMENTS, OXFORD, CAMBRIDGE, LONDON, 
AND MANY OF THE FOREIGN UNIVERSITIES, ETC , $$ e ae 


Èy Special Appointment e e. E D 
* Ír10N Ny 
ee MANO OuR NEw CATALOGUE 
. MANUFACIURE 
PHILOSOPHICAL APPARATUS FOR 


OF 
Sound, Light, Heat, Magnetism, Electricity, Hfdrostatics, ELECTRICAL TESTING 
. 


Hydraulics Pneumatics, Mecpagics, dc. 
. CATALOGUE 64 POST FREE 


` 
ALSO 

Dee one ee raes a le hier qui |, SOLENTIFIC INSTRUMENTS 

New Catalogue, including List of Lantern Shdes, 4d IS NOW READY. 


OPTICAL PROJECTION By Lewis Wricur Second 
Edition A Complete Guide go fhe Use of the Magic Lantern, the : 
Lantern Microscope and Polariscope, and to the Projection of Scientific 


| 
| 
i 

Experiments | ^^^ 
Just Published by Longmans, 6s , net 4s 6d , Post free, 4s rod | 
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* * 
NEWTON & CO, 3 FLEET STREET, LONDON NWALDER BROS. & Co. 


Wimhurst* Influence Machines THE MEAN-TIME SUN-DIAL: 


e INVENTED BY MgvOR-GEWERAL OLIVER*C M G e. 
Of Superior Construction and Workmatship eje "Ihi Instrumeng is suitable for any latitemde, and wèl give corragt local 
° 
(3g 


tıme without the use of an equation table „ further particulars off application 


AND 


e Foi warded on A pplication 
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fo az e i SCHOOL FORM, as shown in figure, P Made only bý " 
9 vs with Contact Studg— 
e12-meh Plates,%,@ Leyden Jaw, £1/15/- NE G R E T. T ° 
16 inch, dif ditto, £2/10/- AND s è : 
BEST FORM, for Colleget, &c — 
B-1gbh Platfis & 2 Leyden Jars, £2/-/ -ZAM B R 13 » 
12 1gch ditto, ditto? e £3/10/- ‘i 3 SCIENTIFIC fNSTEUNENT' * &$ 
. jo W 
16 inch ditto, duet o £910- |* Nena -fAKBRS o "^. 


. $ 
LECTURE TABLE MACHÍNES 
with MULTIPISG PLATES, from 


= To THE QUEEN, ° 
(Zeal £6 10s, to £50% ° 


. 38 HOLBORN” VIADPȘT. 


ad BRANCHES 
45 CORNHg.L, 122 REGENT ST 


m LONDON ' 
—— AA. w€ 


a g fLLUstRATEDeDrscRINCION Posy Free 





ELECTRICAL, MAGNETIC, and GALVANIG APP TUS, much 


Enlarged and fully Illustrated Send Name and Address for Copy » e |e. 
- dE m A : 
NEGRETTIIÜ& ZAMBRA'S O1llustrafíd Catalpgue," €8 Pages, 


g . 
J O H N J z GR l FFI N & SO NS, LE. e 12008ngraviggs, Price 5s 62 
£2 GARRICK STREET, LONDQN, W.C.. e| Telephone No 65% Telegraphic Addfess a“ Necperri, London " 
e, . be 


. . 
e. . e 
. LI 





- 


Wo e’ Ps Vo... the . 84 . 
me t A (oue * o e. ¢ " ( í e.t’, ’ i 
dafe e Jia WA TURE : | SuPremBitR 22, 1892 





UNIVERSITY OF ST. ANDREWS. 


—.—————— — 
e Chanucello: —H:s Grace Tug DUKE OF ARGYLL, KT LL D e 
Aector—YTug MARQUIS OF BUREN AND AVA, PC, KP, 


Principal-JAMES DONALDSON, MA, LLD 
OPENING OF SESSION 1892-93 


* OCTOBER r—The Academical Year begins 
OCTOBER 8 To 15—M A (Bibnours) Eximmations at St Andrews 


OCTOBER 10 To 13—M A (Ordinary Degree) and B Sc. Examinations 
at St Andrey 


ws 
OCTOBER: ano iz—Prelminary Examinations ın Medicine at. St 
Andrews 


i OCTOBER 13 ro 15—Bureary Competitions, and Preliminary Examin- 


ations in Arts and Science, at St Andrews and Dundee 


OCTOBER 1&—Opening of the United Collége, St Andrews, and of 
University College, Dundee (Faculties of Arts, Science, and Medicine) 


NOVEMBER 8—~Opening of St Mary's College, St Andrews (Faculty 
of Theology) 


em ew NOVEMBER 9—Bursary Competition at St. Mary's College 
í NOVEMBER zx AND z2--B D Examinations at St Andrews 


The Classes in the. University are open to both Sexes, and a number of 
ls athe Bursaries may be competed for by Women 


Specimen Exam nation Papers, and full particulars respecting the Courses 
of Instruction, Fees, Examinations for Degrees &c, will be found in the 
CALENDAR o? the Universiry published by Messrs WitriaM BLacnwoop 
AND Sons, 45 George Street, Edinburgh, prce 2s , by Post, 25 54 


A General Prospectus for the coming Session, as well as detailed irforma- 
tion regarding any Department of the University, may be had on application 


to 
J MAITLAND ANDERSON, Secretary 
University of St. Andrews, September 1892 


UNIVERSITY COLLEGE, LONDON. 


The Session of ths Faculty of Medicine will commence on OCTOBER 3 
Introductory Lecture at 4 pm, by Mr S J HUTCHINSON, Dental 
Surgeon to University College Hospital "e 

The Examinations for the Entrance Exhibitions will commence on SEP 
TEMBER 26 

Scholarships, Exhibitions, and Prizes of the value of £800 are awarded 
annually 

In University College Hospital about 3000 In-patients and 35,000 Out 
patients are treated during the year Thirty-six appointments, e gnteen 
being resident, as Eouse Surgeon, House Physician, Obstetric Assistant, 
&c , are filled up by competition during the year, and these, adiivell as all 
Clerkships and Dresserships, are open t6 Students of the Upspital without 
extra fee 

Prospectuses, with full information as to Classes, Prizes, &c, may be 
obtained from the College, Gower Street, W C 


, E A SCHAFER FRS, Dean è 
J M HORSBURGH, M A , Secretary 


UNIVERSIRY COLLEGE, LONDON. 


LECTURES ON ZODLOGY, 


The GENERAL COURSE OF LECTURES ON ZOOLOGY, by 
Prof W F R WELON, MA FRS,comfhences on WEDNESDAY, 
OCTOBER 4,atrpm These Lectures are intended to meet the require- 
ments of Studen's preparing for the various Examinations of the University 
of London "s 

€ A Special Corie of Lectures on '* Animal Variatio: " addressed to senior 
e Students who intend to pursug original investigations in. Zoology, wi'l be 


gen in the Len@lerm e e e. 
*» PM se EE A, Secretary 
9 s UNIVERSITY COLLEGE. 
LECTURES ON GEOLOGY By ProfeT G BONNEY, DSc, 
* LLD,FRS 











General Course begins WEDNESDAY, OCTOBER s, at noon 

Special Course for engineering Students begins MON DAY, OCTOBER 
10, at 1 fem 

Preparatory Classes for the BSc of the@University of London and for 
other special purposes 

For éufther paruculars apply to 


. ° J 
* ® . 
NATURAL HISTORY MUSEU 


" CROMWÁALL ROAD, LONDON, $W 


e 
e. 

SWINEY LECTURES*ON GEOLOGY ig Snnechoh with the hus: 
Museum . 


e . 
Poot H ALLEYNE SIC HOIEON? MD,DSc F c$ » will deliver 
a Course of 1 welve Lectures on ‘“The Great Periofs of Sgological History "' 
on MONDAYS, WEDNGSDAYS, and FRIDAYS, at 3 pm, beginning 
OCTOBER 3, and ending OCTOBER 28, r892 &dmussion to the Coyrse 
s . 9 


fre e 
Sillabus gay be obtained ^t the M aseum = 


. 
** * e, ° (By Order oBihesTrusiees) . 

Ge e e. e H PLEWER, Director 
e 


ft HORSBURGH, MA, Secretary 
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S7. THOMAS% HOSPITAL MEDICAL 
SCHOOL, ° 


ALBERT EMBANKMENT, LONDON, S E ® 
The WINTER SESSION of,:892-93 wef open on MONDAY, 


s 


OCTOBER 3, when the Prizes Mill be distributed at 4 pm by the ° 


Right Hon Sir JOHN LUBBOCK, Båt, MP,DCL,LLD,gRS 

1WO ENTRANCE €CIENCE SCHOLARSHIPS of £g end 
460 respectively, open to first year Students, will be offered tor com- 
petition The Examination will be held on September 28, 29, and 30, 
and the subjects will be Chemistry and Physics, @ıth either Physiology, 
Botany, or Zoology, at the option of Candidates 


. . 
Scholarships and Money Prizes of considerable value are awarded at the 


Sesstonai Examinations, as also several Medals 

Special Classes are held throughout the year for the Preliminary Scifnufic 
and Intermediate M B Examinations of the University of London 

Al! Hospital Appointments are open to Students without charge 

The Fees may be paid in one sum or by instalments Entries may be 
made separately to Lectures orto Hospital Practice, and special arrange 
ments are made for Students entering in their second or subsequent years , 
also for Dental Students and for Qualified Practitioners 

A Register of approved Ledgings ıs kept byehe Medical Secretary, who 
alfo Sas a List of local Medical Practitioners, Clergymen, and others who 
receive Students into their houses 

Prospectuses and all particulars may be obtained from the Medical 
Secretary, Mr GEORGE RENDLE 

G H MAKINS, Dean 


CHARING CROSS HOSPITAL 
MEDICAL SCHOOL. 


The WINTER SESSION will commence on MONDAY, OCTOBER 3 

ONE ENTRANCE SCHOLARSHIP, of the value of 100 Guineas, and 
TWO of 50 Guineas, are awarded annually, also many other Scholarships, 
Medals and Prizes 

FEES —For the five years’ curriculum of study required by t#® various 
Examining Bodies and for Hospital Practice 110 guineas m oae sum, or 1 
guineas in five instalments, 

The composition fee for Dental Students 1s 54 Guineas, or 60 Guineas, 
payable in two instalments of 30 Guineas each 

A proportionate reduction of the above fees will be made to those students 
who ave completed part ofthe curriculum elsewhere 

Channg Cross Hospital is within. three minutes’ walk of the Dental 
Hospital of London, and the hours of Lectures are arranged to suit the con- 
venience of Dental@6tudents . 

The New Laboratories and Museums dfe nowtomplete 

The Hospi al and School are situated witjun tevo minutes of Charing Cross 
Stations, S E and District Railways e 

A Prospectus, contayping all information, will be forwarded on application 
to the Secretary, Mr J Francis PINK, at tfe Office ofthe School, 62 to 65 
Chandos Streat, Charing Gross, between the hours of Ten and Four 


STANLEY BOYD, Dean 


GUY'S HOSPITAL MEDICAL SCHOQL 


The WINTER SESSION begins on MONDAY, OCTOBER 3 


The Hospital contains 695 beds of which 500 are in constant occupation 

Special Classes are held for the M B Camb and Lond, the FRCS 
Eng , and other Higher Examinations 

APPOINIMENTSS —All Hospital Appointments are made in accord- 
ance with the merits of the Candidates, and without extra payment 

ENTRANCE SCHOLARSHIPS in September 1892 —Two Open 
Scholarships in Arts, one of the Vakre of roo Guineas, open to Candidates 
under zo Yearsof Age, and one of so Guineas, open to Candidates under 25 
Years of Age Two Open Scholarships m Science, one of the Value of 125 
Guineas, and another of 5o Guineas, open to Candidates under 25 Years of 








Age 

PRIZES are awarded annually to Students in their various years, amount- 
ing 1n the aggregate toemore than £480 

DENTAL SCHOOL — A Dental School attached to the Hospital 
aub to Students all the instruction requimgd eor a Licence in Dental 

urgery e 

COLLEGE &- Ihe Residential Colge accommodates about Fifty Students 
in addition to%he Resident Staff of the Hospital There ts in :t large 
Dining Hat with Reading Rooms, Library, ind Gymnasium for the use of 
the Students Club e 

For Prospectus and further information apply to LY Dean, Dr Perry, 
Guy's Hospital, London, S E 





. LONDON NAVERSITY 
MATRICULSTION, B.A, AND B Sc 
: EXAMINATIONS 


Th@EVENING CLASS£S at KING'S COLLEGE (Strand), London, 
next to Someys@ House, are arrang@l to prepare for these Examinations 
Applyefor Prospectus or Syllabusqpf Lectures, price 2à2 by post, to the 


Seceetary, * 
á J W GUNNINGHAM 


A * 
BEDFQRD COLLEGE, LONDON 


. e (FOR WOMEN), 

* @ 8andg YORK PLACE, BAKER STREET, W 

The SESSION in the COLLEGE *and ART S@HOOL begins on 

@¥, OCTOBER 6, 1892 StQlents are expected to attend on 

Wednesday, Ogtober €, between the hours of 2 and 4, to enter their names 

e The TRAINING DEPARTMENT will also reopen on THURSDAY, 
. 





@All inquiries to lic made of 
e A LUCY J RUSSELL, Honorary Secretary 
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VICTORIA UNIVERS,v ° , 

UNIVERSITY COLLEGE» LIVERPOOL 
e 


ENGINEERING DEPARTMENT 


SESSION 1892 93 commences OC'POBER 3 Complete Coursesef m 
Structgpn are arranged in . 

» M Engineenffy, e 

2 Mechanical Engineering, 

3 Electrical Engineering 

These Courses enabl@students to qualify for University degrees and for 
the Cellege Certificate m Engineering ghey comprise, m addition to Special 
Engineering Lectures and Laboratory Work, instruction in Mathematics, 
Physics, and Chemistry 

Spécial Engineering Prospectus to be obtained from the REGISTRAR 


VICTORIA UNIVERSITY 
THE YORKSHIRE COLLEGE, LEEDS 


DEPARTMENT OF SCIENCE, TECHNOLOGY, AND ARTS 
The NINETEENTH SESSION will begin on MONDAY, Ocgoger 
xo Ihe Classes prepare for Professions, Commerce, and University 
Degrees m Arts, Science, and Medicine The Physical, Chemical, Bio- 
logical, Engineering and Leather Industries Laboratories, and the Weaving 
sheds, Dyehouse, and Printing Rooms will be opened Daily for practical 
wor 
The following Prospectuses may be had free from the Secretary — 
i For Regular Day Students 
2 For Occasional and Evening Students 
3 For Medical Students 


"THE MUNICIPAL TECHNICAL 
SCHOOL, MANCHESTER 
DAY DEPARTMENTS 


Mechisnical Engineering 

Electrical Engineering 

Sanitary Engineering and Plumbing 
Pure and Applied Chemistry 
Spinning and Weaving 

Industrial Design 


Evening Departments @ all subjects of Science, Art, agd Technology 
SvLLABUS free by Post, 
e J H REYNOLDS, Director 


SCIENCE -SCHOLARSHIPS. 


+ 9 . 
Special facilities are afforded by the extensive Laboratories of 


-PENYWERN HOUSE MILITARY AND ENGINEERING COLLEGE, 


2 PENYWERN ROAD, EARL'S COURT, SW 


Principal— 


G W DE TUNZELMANN, B Sc (Lond Umv), MIEE, 
° 











Telegrams—' Tunzelmann, London” 


Students are regularly sent to ghd* College by Leading Educational 
Authorities, whose Names are given on the Prospectus 


LIVERPOOL SCHOOL,BOARD. 


The Board require an ASSISTANT SCIENCE, DEMONSTRA10R 
in place of one of the present Assistants, who has been promoted to the 
position of Science Demonstrator Lhe person appointed must be qualified 
to take part in the Expdfin®ntal Science Teaching (Mechanics, Chemistry, 
and Physics) given in the Board Scho 

Salary, 4x00 first year, rising, 1n four years, to £120, with@n extra annual 

ayment from £3 to 411 1f applicant holds Science and Art Cergficates and 

niversity distinctions 

Applications, statu 
not later than THU 





age, qualifications and expÉtience, must be received 
SDAY, OCTOBER 6 addressed to 

EDWARD M HANCE, Clerk to the Board 
School Board Office, Liverpool, September 19, 1892 @ 


ct IIe DIr 8* —— — e - 
UNIVERSITY COLLEGE OF NORTH 
WALES. ° 


. e e 
An ASSISTANT LECTURE? in MATHEMATICS agd an ASSIST- 
ANT LECIURER and DEMONSTRATOR m CHEMISTRY will 
shortly be appointed Intending Applicants should commumMcate at ence 
with the REGISTRAR who will supply details 


Bangor, September 20, 1852 e 





. e 
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SCIENCE MASTERSHIP WANTED by 


BSc, who has worked for twg years in a Chemical Labora&ory and 
had some experience in Teaching Salary, £50 —''B Sc,” care of 
Nature Office ° s Ps . 








— s S 
WANTED, Private TUTOR, NopResiden?,| * 


Subjects to include Natural Philosophy and English@aterature Terms 
and Particulars to “K ,” Office of this paper, e 


99 
LIVING MICROSCOPICAL? ORGAN-* 
ISMS —Paludicella Ehrenberga — (Rare) Mehcerta Janus, M 
ringens, &c Lube with Drawing descreption is free — Address— 
e J Hoop, FR MS , so Dallfield Walk, Dundee e 








LIVING SPECIMENS FOR TH 
MICROSCOPE. ° 


Volvox globatog 
ringens, Stephanoceros Ei:chornn, Plumatella repens, and other beautiful 
specimens of Pond Life, also various types for the Biological Laboratory 
Specimen Tube, 1s Post-free 


T. E. BOLTON, 
FARLEY ROAD, MALVERN [SK 


MARINE LIFE FOR THE MICROSCOPE. 


Those desirous of joining my course of subscription “Jlive-yars’’ wild 
please note that a new series 1s now about to begin 

The subscription of 30s, prepared, covers a course of 26 jars sent 
fortnightly post free 

‘Lhe objects are sent in 6 oz jars, and comprise, among other beautiful 
and interesting objects, Living Forams, Sponges in repro , Hydrozoa 
(Coryne, Obelia, &c ), lovely Micro tube. Annelids, Syé/zs, &c , Polyzoa. 
(such as AZcyonidium and the beautiful ZAZezibranzfora) many interesting 





Ascidians , Crustacea in great variety, and lastly, Embryo, of Annelids, A 


Molluses, and Fishes 
Accompanying each jar 1s a Descriptive Sheet, with Drawing of the 
principal Animal, while the Subsidiary Animals are briefly enumerated 


Intending Subscribers please apply at once to 


J. SINEL, Biological Laboratory, JERSEY. 


BREINER AE.OG WY. 
SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 


ESTABLISHED 1840 Late 277 STRAND. 


Choice MinSrai Specimens, Gem Stones, Carved Opals, Polished Agates 
Rock Crystal Balls, Fossils, Rocks, and Rock Sections 


LATEST ARRIVALS 
Ruby and other Varieties of Cassiterite on Quartz, Australia, Beautiful 
Blue and White Calamine, Adamite, Laurium, Crystallized Brucite, Melano- 
phlogite, Roscoclite with Gold, Apophyllite, Mexico, very Beautiful Doubly 
Terminated Vanadinite, Arizona, Phenacite on Quartz, Colorado Large 
Crystal of Pyroxene, Pink Grossular, Ruby on Matrix, Burma, Diatom- 
aceous Eafth, Hakodati Japan 


SS pywurragt 
F. H. BUTLER, M A. Oxon , Assoc R S Mines, 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON œ 


Dealer 1n Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest 


Recent Additions tg Stock include a large seledhon of named and localized 
British and Foreign Inlobites, handsome Specimens and Micro-Sections of 
Phonolte and Limbur$ite from Scotland and Giand Canary and of nume- 
rous interesting Rocks froy other sources Microsgopical Preparations of? 
newly-hatched Larva of O+ oma natalensis and {cya Purchas: , fine ex 
amples of Iridescent Engraved Glass and a small but choice series of 
Seventeenth and Eighteenth Century lradesmen's Tokens General Cata- 


Y . 
logue now ready . æ 











COLLECTIONS OF MINERALS,” 


e 
. ROGKS,'OR FOSSILS, 
For the Use of Students, Science Teayfiers, Prospectors, W, and to 
tlhgstrate the leading Lext-books, in Boxes, with Tray@ A 
50 Spocımens, 10s Gd , 100 do , 21s., 200 db , 425 


New Price List of Minerals, Rocks, and Stratigragjucal Series of Fossils . 
. Po. 


st Free 


ROCK SECTIONS for the MICROSCUPE from zs 6d each, Post Free 
CATALOGUES GRATIS e 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMRRS, &c 


. always ineStock 
THOMAS 
38 NEWGATE STREET, LONDON, BL. 


LASS- T BOXES. 
GL A S cR d NR i ee 


1ł inch@by 1f inches, depth rz inch, per dozen 15 42 @ 
23 nI» @ obs is 6d 





» » » 


2 33e» ne D » o T mi as od 
Circular Boxes, Card Trays, Gass Tubes, Se, . 
e 2S' ŻUGHR'FÚLTON, © "',. 
€ 89 Fiigiam @oap, INDON eo? 
e e e * " 
* . hd . . 
. hd bd . 
. * " . 


Spongila fluviatilis, Lacinularia socialis, Melhcerta € 
e 


D. RUSSELL”? 


"Pom 


eu 


, «glasses, read A Fotrngt’s ‘Philosophy of dg 








M e c 7 + eye a 7 "D 7 
. e Ai n 6 : e e . e T ( f R " e. n } " 
dx jt tov NA TURE . [SEPTEMBER 22,*1892 
e a ~ s s? ° 
. ° Post Free for Sıx Stamps, 
Natural Histógy Book Circular (No 117) 
e Important Works for Sale on 
MAMMALS, 


- ORNITHOLOGY, , 
REPTILIA & AMPHIBIA. 


WILLIAM WESLEY & SON, 


28. ESSEX STREET, STRAND, LONDON 








Instrument Company, Cambridge. 
Address all communications “ Instrument Company, 
Cambridge ” ° 
Price List of Scientific Instruments, sent post free, 
fllastrated Descriptive List sent on receipt of rs, 6d, 
The Cambridge Scientific Instrument Company, 
St Tibb's Row, Cambridge . 


STANLEY I 


Mathematical Instrument Manufacturer to H M Government Council of 
India Science and Art Departrgent, Admiralty, &c 
Mathematical, Drawing, and Surveying Instruments 
of every description, 
Ofthe Highest Quahty and Finish, at the most Moderate Prices 
Illustrated Price List Post Free 

W F S&S. obtamed the only Medal in the Great Exhibition of 1862 for 

‘Excellence of Construction of Mathematical Instruments, and the only 

*Gorp Manat in the Internatlonal Inventions Exhibition 1885 for Mathe 
matical Work ‘Silver Medal, Architects’ Exhibition, 1886 


Address -GREAT TURNSTILE, HOLBORN, LONDON, WC 


DUST IN AIR? 


The KONISCOPE (COLOUR PHENOMENA), the 
Pocket DUST COUNTER, and the FOG COUNTER. 
Instruments designed by JOHN AITKEN, Esq, F R 3 , &c 

CUVOXZ X212. X 4A JVEK — XICU Iyt EL 
Scientific Instrument Make, Edinburgh 


e Iam obliged to you for sending the Kontscope 
and 1s a well-made piece of apparatus 
your account * 


EXPERIMENTAL PHYSICS. 











It seems to act well, 
I enclose cheque for the amount of 


Srr I-—Galvanie Electricity and Bok of 110 Exercises 30s. 
» H —Static é n D * 5» " 30s 
» III —Acoustics " »n n" n 80s 
» IV —Opties » » n » 39s 


The Appara gis sand Book Carriage Paid to ang Railway Statron o 
e Post Town on Receipt of Hnnc, Book itself, 4d , post free 


* 
«jO BELLADONNA NEEDE 


FOURNET'S REFRACTOMETER ' 
OCULIST’S APPARATUS (PATENT) 


SILVER MEDAL, PARIS, 1889 
See “ENGINEERING,” July 18 1890 œ 


&hbwn before the Royal Institution. 





^ .CURATIVE SPECTACLES 


OR ÜNEASY SIGHTS, 

MR. As FOURNET (Thé Inventer)s 
18 BENTINCK 9TREET, WELBECK STREEP, w^ 
e {Hours 11 4479 

Consultasion Fge, 5s, 
e Spectacles, Steel Frames, from 79. 6a 


Morning Post —'''Is bad sight on the increase?’ is answered by A 
Fourget with mych commonsen# ” . DUX »$ 


Hotreopaiic Review —"Yf yog ne de to see begter, yeteshrink from 


ht? 
ee (t $ Stamps, from the duthor Y 
e . 
* ? s 
e * e 





e e. 

VOR account of the remarkable combination which this system 
presents of Simplicity and Efficiency, it 1s especially recom- 
mended for professional men, who wish to mase shorthand a 
means of saveng ume rather than Joszug it 

It has been victorious at the Public Examinations, and in 
every Open Competition Photographic reproductions of 
examples of results have been issued, and may be obtained of 
the Publishers These results are simply unapproached and 
unapproachable by any other system whatsoever 

On receipt of Postal Note for [wo Shillings the Publishers 
will send a copy of the Standard Textbook, the famous ‘(Oxford 
Shorthand in Six Lessons," ninth-tenth edition, complete, wit® 
a selection of exercises, a specimen copy of ‘The Oxford 
Shorthand Chronicle," the largest and most attractive illustrated 
Shorthand periodical published in any country, and numerous 
interesting and instructive leaflets 

The progress the system has made upon its merits, with 
comparatively little advertising, has been phenomenal 


OXFORD SHORTHAND: GO’ DOVER, 


and i» LONDON. 
SCIENTIFIC BOOKS. 


ON SALE BY 


MACMILLAN & BOWES, 


CAMBRIDGE. 


tototo OER Raar 


ROYAL SOCIETY Transactions from 1836 to 1885 
1836 to 1874 ın 3% Vols, Half-bound, 1875 to 1885 1n 28 Vols, Cloth 
In all, 67 Vols 4to, £50 

ROYAL SOCIETY Proceedings from Vol 1 to Vol 50, 
Number 304 (i80o0-November 189r) sf vts, Cloth, and Parts 
A14 149 n e : 

MONTHLY NOTICES OF THE ASTRONOMICAL 
SOCIETY OF LONDON Vols rto 42 (1827-82) 
Bound into rr Vols , Cloth, the rest in Pats as 
f the first 29 Vols £25 e 

PROGEEDING§, OF fHEe LONDON MATHE- 
MATICAL SOCIETY Vels 1 to 21 (1891),1n Cloth 516 


PRACTICAL GHEMISTRY AND QUALI- 
ALIVE ANALYSIS SpeciMly adapted for Colleges and Schools 





Vols r to 33 
blished, with Index 





By FRANK CLOWES, D Sce Professor of Chemistry in University 
fCodege, Nottingham Fifth Edition With 57 Engravings, Pow 8vo, 
7$ 6 


. 
By the samg Author and J BERNARD COLEMAN 


QUANTITATIVE CHEMICAL ANA- 
LYSIS Adaptell for Colleges and Schools With 83 kngravings 


Pos@8vo, 75 67 
e Lóndon* J & A cHurRcHILE, i New Burliffzton Street 
. to 





e. * Just Issued, 8vo, 35 Pages 


CATALOGUS of BOOKS and PAPERS on 
* ELECTRICPIY, GALVANISM, and MAGNETISM 


. . è DULAY &CO,37 Ggho Square, London 
. s . 
er e . " ? e. : . . ° 
. e 
e . 


“4 


ee 
























































































































































\ e. e i i / ° mm . 
e. 4 e. ° 
d . * . e \ à . : . e . e "i . . 
e. $ * e . = 
: " % e 
l SEPTEMBER 22, 1892] , MATURE "oasa e CXV 
Ce LA 
LI . °’ . i n A rningunugn® 
o . CLEEERISEREE, 
e e s E d Gsi ~ 9 
> n ; EEE EE . Uf og 
SP acs o. . <>) 
~-HO"™“GS Bagg 
E n. ziiePigfjE ud Ms, 
Qe poexgresezeay. RO d. 
e. e On en eB, a8 BA 8 35 D 
$'"gd EX 29S98zpaBcphg m -e 
bord ADAE CE 8 e E 
£g ae HE 2.2908 a> 
m © Sut SE VO SF aesg ^ Oo ve 
Ze Doto? SoRen RA $ 8 Ba 
o gageo nia AR P S. BE. 
$3ESB qeekeo $ g So 
m E ga ght ZOOS $ & m 
I c nO Mousa ag, "ha IN A 
6G Pedwes sais d Rasy) Ee * 
a S285 9399 eens d S e 
1 PHT ES SoG eases Se et 
n E - Oo Sul uw e 
oSgoS9ax Eo E's x n 
E agree Own Y e! rue | 
Saeudy, Raay S d 
pel 2g h ea ee seas 3E o 
° "ASg.U Go -IO95 u e 
acHauan suo” 55 e 
EI Aen gS 88 gy wR < B 
POLBESBSZESSER eo 
aaget oS kacog 
I, HOLBORN DUET, 


For General Pie Deftnitton, and a a 


nD ying Power, we innte intending Purchasers 

¢o test our Field and Opera Glasses against any Pictures 44 

an the world in han 
e 


Carries 





OPTIMUS " UBIQUE CAMERA, 


by 34ins peA be used on Tripod or 





PHOTOGRAPHIC OUTFITS. 


Bupertor long Focus, Rack Camera, Dark 


Price, with Shde, Rapid Rectilinear Lens, Instantaneous 





an 
OPTIMUS dd sco UT. ae Diy Rapıd Shetten, Tripod, and Waterproof Case com 
Med s Plates, Euryscope prete 
Sun. Three Dark |j Lens For For 
Clear Definition Shdes, £5 5s 
Good Field Focussing — Plates Plates 
" ak 9 Screen, With 
unie. Sy View ; Rapid / 8} by 6à, 6h by 42, 
Finder, } Rectili 
Magnifymg 646 Shutter, $, . E. ere ~ Rear, ; 160s 110s 
times Rcge RETE Ey, zu £4 








aoa 
WIMSHURST MACHINE. 
Works in any Weathtr. Best made, Studded Plates. 


WITH 15-INCH PLATES, £4 10 o 
m 510 O0 
6 10 © 


NEW POLARIZING PRISM. 
CHEAP SCHGOL APPARATUS 


Approved by Science qnd Art Department. 


HARVEY @& PEAK, 








56 CHARING CROSS ROAD, WC; 





oe m 
. 9 
SCIENTIFIC WORTEFIES. 
e 
The following 1s a list af the Portraits that have®appeared ın tht abovt xo E 
MICHAEL FARADAY | * SIR GEORGE B. AIRY i 
TMOMAS HENRY HUXLEY, ° i J LOUIS R AGASSIZ e! 
CHARLES RARYIN " bes JEAN BAPTISTE ANDRÉ DUMAS 
JOHN TYNDALL oe” | SIR*RICHARD OWEN e 
GEORGE GABRIEIPSTOKES, ° i JAMES CIERK MAXWELL 7 5 
*SIR CHARLES d í JAMES PRESCOTT JOULE e . 
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. REGENT SHELLS. 


Latest arrivals from my nufherous Correspondents Always something of 
Special Interest to offer 
*Ephippodonta Macdougall: 
se lunata 9. 
Helix (Plectopylis) Fulton: (a striking new species) 
New 4nd scarce spectes from St Helena 
Finf Cyclophorus, &c , from the Khasi Hills 
WANTED —Correspondents an Mexico and South America 


*  HUGH FULTON, Dealer in Recent Shells, 
89 FutHAM Roap, Lonpon, SW 


JAMES R. GREGORY, 


MINERALOGIST AND GEOLOGIST, 
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SPECIAL AND TYPICAL COPBLECTIONS 
Fon STUDENTS, LECTURERS, MUSEUMS, &C , 
As supplied to the Science and Art Department, South Kensington 
EVERY REQUISITE FOR PRACTICAL WORK, 
Also, Museum Fittings, Cases, ind all Matenalsfor Display, &c ; 
of Specimens 
COLLECTIONS OF MINERALS, FOSSILS, & ROCKS, 
To Illustrate all Elementary Works 


esSPECIAL COLLECTIONS FOR EACH WORK 
NEW LISTS NOW READY, 


And may be had Post free on application at the Repository and Museum, 
88 CHARLOTTE STREET, FITZROY SQUARE, 
LONDON 


THE ENTOMOLOGIST. 


AN [LLUSTRATED JOURNAL OF GENERAL ENTOMOLOGY 

Edited by Ricuarp Sours, FES, 

With the Assistance of 

H W Bares, FLS, F ES, &c 
I R Biriuss FES Dr D SHarr, FZS, BES ,&c 
W Lucas Distant, FES &c G H VgRRALL FES 
EpwarpA Fiırcn, FLS, FES W Warren, MA, FES 
Martin Jacosv, FES J J Werm,FLS,FZS,FES 
J H Leecn,BA,FLS,FES ÍF B WurrEVeM D,FLS,FES 

There are frequent Lithographed Plates by the best Entomological 
Artists, and occasional Woodcuts 
London WEST, NEWMAN, & CO, 54 Hatton Garden, 


} a remarkable new genus 
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MEER M! THIS 
PI LS, MEDICINE 





Is unequalled ın the Cure of gll Disorders of the LIVER, 
STOMACH, KIDNEYS AND BOWELS A Great PURI- 
FIER of the BLOOD; a Powerful Juvigorstor of the 
System, if suffering from WEAKNESS AND DEBILITY, 
and fs unequalled uf Complaints incidental to Females 
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*. MESSRS. MACMILLAN & CO'S 
NEW AND STANDARD BOOKS , 


CHEMICAL ‘STUDENTS. ' 


Now Ready, 18mo, Cloth, 25 62 ose 


CHEMICAL THEORY for BEGINNERS. 


By JAMES WALKER, PhD, DSc, œ 
AND 


LEONARD DOBBIN, PhD, 


Assistants in the Chemistry Department, University of Edinburgh 

The authorshave prepared this little book with a view to assist be- 
ginners ım obtaming some knowledge of the principles on which modern 
chemistry zs based In the first portion of the book an endeavour has 
been made to put before the student im as simple a manner as possible 
the logical development of ch@nical theory as far as it 1s necessary for 
the $Mer comprehension of elementary systemate chemistry — £n the 
way of dong this there are several dificulties which m most of the 
smaller text books are either quite ignored or are so lightly treited 
that they fai altogether to arrest the student s attention The authors 
haw considered 1t preferable to face these difficulties from the outset, 
and have discussed them at some length in order that the student may 
at least be made aw re of their existence A few instructive experte 
ments, involuing neither dificult manipulation nor expensive apparatis, 
have been introduced for the better illustration of some mpor tant points 
The second portion of the book, from Chapter XIV onwards, deals inga 
very elementary and entirely non-mathematical manner wrth a few of 
the main conceptions of general chenustry and 15 intended to serve as an 
introduction to thes branch of the subject, which is daily mereasing in 
importance The book may be read by the beginner along with ang good 
teat book on systematic chemistry 

NEW AND IHOROUGHLY REVISED EDITION 
Now Readv, Second Edition, Revised, Globe 8vo, 4s 6d 


BLOW-PIPH ANALYSIS. 


By) LANDAUER, 


Member of the Imperial German Academy of Naturalists 


Authorized Engftsh Edition by JAMES TAYLOR, B Sc. 
Second Edition, thoroughly Revised agd Enlarged 


Crown 8vo, zs óg 9 


METHODS ‘of GAS “ANALYSIS. 


By Dr WALTHER HEMPEL, 
Professor of Ghemistry, the Dresden Polyféchnicum 
Translated from the Second German Edition by L M DENNIS, Assistant 
Professor of Analytical Cheffistrain Cornell University 


CHEMICAL NEWS —'' Not merely good and useful, but even admir- 
able ‘he general principles of the art, the methods to be employed in work- 
1ng upon different substances, and the special precautions to be observed are 


®ziven fully and clearly " 

ino gane Chemistry, Theoretical 

THÉ ELEMENTS OF CHEMISTRY. New 
Tdition, adapted to the SouTH KzgsiNcTON Syiiasus By Prof IRA 
REMSEN 2s 64 . 

LESSONS IN ELEMENTARY CHE- 
MISTRY, INORGANIC AND ORGANIC By Sr H E ROS. 
COE,FRS 4s ód è 

INORGANIC CHEMISTRY. By Prof Ira 
REMSEN 6s 64 

CHEMICAL PROBLEMS. «By Prof T E. 

@ THORPE,FRS s 
TEXT-BOOK OF fNORGANIC CHE 

* *MISTRY @By Prof IRA REMSEN fs 

Inorganic Chemists y,ePi actual 

THE OWENS COLLEGE *JUNIOR 
CONES FCS We nr INORGANIC CRHEMISgRY ByF 

A COURSE OW«QUASNTPTATIVE ANA- 
LYSIS FOR STUDEN1S eBy Prof W NOEL HARTLEY, 


FRS s» 
A SYSTEM OF VOLUMETRIC AMALY- 
SIS By Ee FLEISCHER Trfosiated by M M P Mum, 


HE DEGERE REESE GU Pie 
OGHARGES FOR ADVERTISE MEN S Orgathuc Cgemistry, Theoretical m 
ee NE Col&mn o 2° 6 T bg LESSONS IN ELE MENTA RY CHEMIS. 
Per Line after ee .° eo os % LP PRG IBN AND ORGANIC *6y Sir H E ROSCOE, 
* One Eighth Rage, or Quarter Colum o I$ p 
! Daae Gage, a pode: ay e $ oí ORGANIC CHEMISTRY, By Prof Ina Rew- 
raat age, or a ae ak 390 ene Chguisti y, Practical . . 
ole Ree Red THE OWENS COLLEGE COURSE OF 
Maey Orders payable*to MACMILLAN $c S A HOA ORGANIC CHEMISTRY By J B COHEN, 
. e. e e i 2s à 
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GMILEAN- AND 60.8 NEW BOOK 
% “NATURE” SERIES. i . 
MODERN VIEWS OF'ELECTRICITY. By Orwer J. Loper, D.Sc, LLD. 
e Professor of Physics in University College, Liverpool With Hlustrationg D Su 


TUS . NEW VOLUME, e 
ge: ; Now ready, Crown Svo, Cloth, 55. 7 E 
EXPERIMENTAL EVOLUTION. Lectures delivered in the * Summgr School 
“of Science and Art ^ in Edinburgh, August 1891. By HENRY DE VARIGN VY, D.Sc., Assistant in the Muséum d'Histoire 
. Naturelle, Member of the Société de Biologie. 
“The following pages are an abstract of lectures which I delivered in 1891 in Edinigergh, before the very cultivated and attentive >o, 
audiences afforded by the Summer Schogl of Science and Art... . These lectures do nol cover the whole ground of the subject, T have eo. 
purposely given most attention to documents and facts of Fu origin, as they are certainly less familiar to an English audience, 
although the similar facts and documents of English origin arc, tf. anything, more familiar to mysel], and also much more extensioe 
dn some lines, — My desire has been more especially to show what would be done, in future, on behalf of the Evolution Theory, so that 
Z may be excused if 1 have not gone entirely through the facts of the past ; and as I consider—rightly er wrongly, I know not—that 
experiment is now the only method of securing any further advance in the entirely speculative and metaphysical matter of the 
relationship between organic forces, I have wished to state the thing clearly, and to give some circulation to the statement in the 
country where this Hue of study has the most followers,” —FRoM THE AUTHOR'S PREFACE, * 


e x NEW EDITION. 


Second Edition. Crown 8vo, 7s, 5d. š 


: C 
° ON LIGHT. 
Burnett Lectures in Three Courses delivered at Aberdeen in November 1883, December 1884, and November 1885. 
By Sir GEORGE GABRIEL STOKES, Bart, F.R.S. 


Fellow of Pembroke College, and Lucasian Professor of Mathematics in the University of Cambridge. 






























Fcap. 8vo, 35. 64. 


. LESSONS IN HEA.T AND LIGHT. 
; $ * By D. E. JONES, 
B. Se. (Lond. Directar of Technical Insguction to the Staffordshire County Council, late Professor of Physics in the University 
College ef Wales, Aberystwith. Ilustrated by numerous Engravings. 
é SÉCOND EDITION, REVISED. 
e © Now Ready, Crown 8vo, @loth, 7s. 6i. 


+ EIGHT. A Course of Experimental Optics, chiefly with the Lantern. By Lewis. 
WRIGHT, Author of “Optical Projection, a Treatise on the Use of the Lantern." Second Edition, Revised and 

Enlarged. PES: 

“The present edition is somewhat enlarged and in some respeg/s modified. Further consideration has led me to revise the method 

aud. eren of treatment as regards some of the phenomena of polarized light. Some attempt has been made, though briefly, to show the 

general relation and bearing of recent discoveries by Herts, Lippmann, and others. Havey also resctved many proofs of the delight 

and instruction afforded by theybeautiful mica polarizing preparations first desc@gbed by: Mr. C. F. Foxe and having carried the 

designing and preparations & such illustrations very much further since the wark originaqy appeared, I have added full details af 

everything of the kind devised to the present date, and of the practical manipulation of mica fins. These paragraphs will constitute — 

perhaps the principal additions in the following pages.” —AUTHOR'S PREFACE TO SECOND ÉDITION. 


THE FIRST VOLUME OF * NATURE'S STORY BOOKS." 














Crown 8vo, ős. ^ e . $ oe 
SUN SHINE. By Amy Jonnsox, L.leA., formerly Head M@tress af the Royal. 
* Academy, Inverness. e e : 


e i 

“ The sole ain of $ Nature's Story- Books,” a9 Miss Zoen explains in e^ preface, © is to fulta reader into communication 

with Nature fgg self, to isten to her womlrous stories, and to learn how to address her in her own lgmeuage of experin@nt? a. i Tt 
dsin view of Mrs fact that experiment is made the strong point of the boeke-not merely Me simple demonstrations of Mee ecture-table 

^ but also thegorconscious and often snnoticed experiments of cveryday life... . tn preparing the manuscript for Mhe press, one 
thought has persisted aboge all gthers, P ndo aot wgence u has come, Tt is, that the bond between the chili, and Nature must. be 
closer and more personal than any tif fool and lesson-books, This naturally Md me Yo thin’ more particularly of children in the 
home, and now 4 am fully conviffced, and experi®ice confirms the conclusion, that sciencede be ? realized’ must be associabatgoith * the 
^o Rome, either independently of, or in Picea wth, the school... . T believe that * Sunshine’ will be especially i in Reeves 









va valve Evening Classes, Aeadüg Circles, Sc., qs well & to ministers, and tiese who in connection with Sunday Scho are offen - 
very pussled to know what to do next to interest atid egtertain the young people, To such J would recommend dhe Fai, Founaiu, % 
Pland-shadows, Fairy Lamps, Fluorescence, PRA gresconce, ated sMuany chagtegs Bri th ts difficult to selet any for special men 
ion, except Sdap Bubbles.”  * . ð e o ô dM ae e+ 
SCOTSMAN :—** The value of thi golume is, that while if tgadhes, {®qoes so in anything but g@pedagogic way. Ded 
describes in a dramatic sort of way a nungerous serieg of interesting experiments which gemonstrate, without formulating, the most © 
striking facts in the science of light, “and which canngt fa both to afhuse ajoung reader ang to give bim an int@ligent appreciatfon. 
D - bed . * 





of the workfhg of natural faws.” . ew 2 > ne 
SEFKCE UAL: This is probably the mostégteresffng sgience book for young people we have ever seen. . & . Teisa 

; veritable triumph of the art of making lectures@interesting and omsy to ungerstang® . . . The book is almost a picture-gallery 

of admirably executed illustrations." — e ER LE : hd . e. e 
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Wan aye To di solid ground 
f Of Nature trusts the mind which builds for aye." — WORDSWORTH, 
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THE NEW PATENT WATKIN ANEROID BAROMETER. 
s%xom Amongst many unsolicited Testimonials the 
following has been received by the maker:— 
EDINBURGH, May 31, 1889. 
Dear Sin, —1 have just returned 


from a six weeks’ stay at the Ben 
Nevis Observatory,and while there 














d an opportunity of test- 

ing the admirable quens 
of y@r new ''Watkin" 
Aneroid. The result has 
been most satisfactory, the 

M extreme error noted ing 
onjy about råg of rn ecd 
During my ug ier e 


ervatory the ey rra 
uentl y teste: ng 

| 2000 feet and then 
me gol it with the stan- 
on my return. The 
results obtained speak vol- 
umes for the high- cid 
workmanshipand great ac- 


curacy you have attained 
in the manufacture of this 














instrument. 
(Signed) R.C. Mmm 
= F.R.M.S., Observer, 
= Scott. Siew Soc 
To be obtained aye all m and Wholesale Houses. 


J. J. HICKS, 8, 9, & 10 HATTON GARDEN, LONDON. 





Re & d. BECK, 68 ‘OGRNGILL, “LONDON, E.G, 
i d 








BROWNING'S 
POCKET SPECTROSCOPE. 























Mr. JOHN BROWNING begs to direct attention to the 
advanta 2 Sa of this yer powerful, portable, and efficient Instru- 
ment, which will divide the Sodium lines or the D lines in the 
Solar Spectrum; it is provided with a fine motion agens. 

ent, and it is applicable to end purpose for whi 
a Direct Vision Spectroscope can be used. 


. 
. Priee, in Morocco Leather Case, £3 8s. 6d. 
Iitustrated CatalBrue of Spectroscopes sent post free. 
.—— 0 


JOHN BROWNING, 





a This Instrument @ suitable” for an Pn and 








Optical and Physical Instrument Maker to H.M. Government, 
63 STRAND, LONDON, W.C. 
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UNIVERSITY COLLEGE, LONDON. 
The SESSION of the K'ACULTIES of ARTS and LAWS and of 








e SCIENCE (including the Indian and Oriental Schools and the Department | 


of Fine Arts) will begin on OCTOBER 3. The Introductory Lecture will 
"be given at 2.0 p.m, by Pref. A. E. Hovsman, E.A. 
PROFESSORS, 
w German. 
) Engineering ang Mechanical Techno- 


pe; logy. 


F, ALTHAUS, Ph.D. m 
T. HUDSON BEARE,B.Sc. Ass 
M.Inst.C. Bo FRSE, 






: EDW SPENCER: -B ESLY, JAndent and Medd History. 
IVA A. vem mn m m ET 
CECIL BENDALL, M.A... 9. Sanskrit. " 
Rev. T. G. BONNEY, D.Sc,|Geology and Mineralogy (Yates-Gold- 
; LLD., ERS. PGS. .- f smid Professorship). 
29 TW. RHES DAVIDS, LL.D.) pai and Buddhist Literature. 
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*? WECTURES @N GEQLOGY. By Prof. T. G. BONNEY, 
k.D., FERS. 


ANTONIO FARINELLI, L.B. ... italan Language and Literature. 

J.A FLEMING, M.A..D.Se., F.R.S Electrical Technology. 

G ¢ POSTER. B.A., F.R.S. — « Physics (Quain Professorship). 

H. S. FOXWELL, M.A. an a Political Ec®nomy. 

ALEXANDER HENRY, M.A.) Jurisprudence and Consututional Law 

LLB. n pa Pr oe and History. 

M, J. M. HILL. M.A., D.Sc. - Mathematics. 

A. E.HOUSMAN,B.A. «. Latin. 

t "Ul (Quain Professorship). 

^. French Language and Literature. 

e Fine Arts (Slade Professorship). 

3 e. Hebrew (Goldsmid Professorship). 

A. F. MUIRSON, M.A. on . Roman Law. 

E,W. OLIVER, M.A, D.Sc. -. Botany (Quain Professorship). 

KARL PEARSON, M.A., LL.B.... Applied Mathematics and Mechanics. 

R. S. POOLE, LL.D. Archeology (Yates Professorship). 

J.P. POSIGATE, M.A. ..  «. Comptrative Philology. 

W, RAMSAY, Ph.D., ERS e Chemistry. 

CHARLES RIEU, Ph.D. o. .. Arabic and Persian. 

E. A. SCHAFER, F.R.S. .. ^. Physiology (Jodrell Professorship). 

T, ROGER SMITH, FR ELBA.. Mecum. ee eee 
ner hilosophy of Mind an gic (Grote 

J. SULLY, M.A., LL.D. “|. Professorship). 

i. F. VERNON HARCOURT Cii E 

MA, M, Inst C.E, s ox de j 

F. R WELDON, T 


CA Chemical "Technology. 


ngineering and Surveying. 


Zoology and Comparative Anatomy 
(Jodrell Professorship). 


L. Greek. 


W, WYSE, M.A o 
WATSON SMITH, F.C.S., FLL 


aie oe E E^ ee M 
JGH  STANNUS, F.R.LB.A. ; 
(Lecturer) sa m 3 E jApplied Art. 


Students are admitted to all classes without previous examination. 

Scholarships, &c., of the value of £sooo may be awarded annually. 
The Regulations as to these, and further information as to Classes, Prizes, 
&c., may be obtained from the Secretary. e 


J. M. HORSBURGH, M.@., Secretary. 











* LECTURES ON ZOOLOGY. é 
The GENERAL COURSE OF LECTURES ON ZOOLOGY, by 
Prof. W. F. R. WELDON, M.A.eF.R.S., cftnmences on WEDNESDAY, 
OCTOBER 4, at x p.m. @ These Lectures are intended to meet the require- 
ments of Students preparing for the various Examinations of the University 
of London. e. e 
A Special Course of Lectures on “ Animal Variation,” addressed to senior 
Students who intend i 
giver in the Lent Teri. 
J. M. HORSBURGH, M.A., Secretary. 
UNIVERSITY COLLEGE. 


D.Sc, 


ë L&T 
General Course 9 eins WEDNESDAY, 'bCcrOBMWMR 5, at noon. 
Spetial Gourse @r Engineefgz Students begins MONDAY, OCTOBER 
i, atr pm. e 
Preperaf@ry Classes for the B.Sc. of the Wniversity of Landon and for 
other spe@al purposes. 
For further particulars apply to 
J. M. HORSBURGH, M.A., Secretary. 


UNIVERSITY COLLEGE, LONDON. 
The Advanced Class of Botany by Prof. F. W, OLIVER, M.A., 
D. Sc gill comgnence on OLTOBER 6, at ro a.m,, contiqning three days a 
week QMenghouigthe Sesion. Prof. H. MARSHALL WARD, Sc.D., 
F.R.S., of the Royal Engineering College, Cooper's Hill, has kindly con- 
senteg to eng a Couge of Ten Lectures ong "eI Morphol 
Physyfegy of Yungi gn@ Schizomycetes.” These wi! be gdanged for 
Swelents who already possess a general knowledge of "Botany, and ill 
commence on THUR Ave OCTOBER 13. a&3 p.m. e° e. 


ean S e LM BORQEERGB, MA., Seen 
UNIVERSITY COL'WEGE, 
NOTTINGHAM. : 
€ ARTS, SCIENCEY EXGINEERING, AGRICULTURE. e 
Profpeytus (158 Rages? with particuh§s of all COurses 


[English Language and Literature | 


pursue original investigations in Zoology, will be | 


é | 
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82 ori ed a 
THÉ GIAgSGOW AND WEST OF 


SCOTLAND «TECHNICAL COLLEGE. | 


The DIPLOMA OF THE COLLEGE is granted in the. follwing De- I 
par ments of ENGINEERING and other Branche#@f Apriago and GENERAL á 
CIBNCE 1 * 





Civil Engineering. |j Chemical Engineerige. 
Mechanical Engineeinng. f Metdllurgy. .? 
Naval Architecture. . Mining Engineer 
Electrical Engineering. Agriculture. 
Architecture, Chemistry. 


i 
Mathematics and Physi e 


Special Courses of Study, extending over three academical years, have 
kon arranged in each of the above Departments. Average fee per Sqjsion, 

14 148. 

Students may enrol in any of the separate Courses of Lectures, or in any 
of the Laboratories, provided they are qualified to take advantage of the 
instruction gen. 

The Lanorarortes for Practical Instruction in Paysics, CHEMISTRY 
TrcuwicAL CHEMISTRY, METALLURGY, and ELECTRICAL ENGINEERING, 
and the ENGINEERING Warxsuor are liberally equipped with the most 
ampere! Apparatus, . 

SESSION 1892-93 COMMENCES on OCTOBER 1o. 

For er od (price 15. 3d. by Post), containing Detailed Syllabus of each 
Course, Particulars of Fees, Scholarships, &c., apply to 


JOHN YOUNG, M.A., B.Sc., Secretary. 


Cs. 


38 Bath Street, Glasgow. NI 
VICTORIA UNIVERSITY. B 
THE YORKSHIRE COLLEGE, LEEDS. ; 
at opens OCTOBER 3. The - 


Technology, and Arts begins 
The Classes prepare for Professions, Commerce, and Universit® Degrees 
in Arts, Science, and Medicine, The Physical, Chemical, Biological, 5m 
gineerng, and Leather Industries Laboratories, and the Weaving Sheds, 
Dychouse, and Printing Rooms will be open daily for Practical Work. 
The following Prospectuses may be had free from the Registrar:— 


(1) For Regular Day Students. 
(2) For Occasional and Evening Students. 
(3) For Medical Students. 


The Hall of Re@dence in connection with thg €ollege is now open. 





The ó2nd Session of the Medical Departmer 
rgth Session of the Department of Science, 


| OCTOBER io, 


|^. VICTORI A UN WERS IT? 1 
UNIVERSITY COLLEGE, LIV ERPOOL.' 
* gNGOIÉÜEERING DEPARTMENT. 


SESSION 1292-9: Scogunences OCTOBER d Complete Courses of in- 
struction are arranged in 

x. Civil Engineering, e 

2, Mechanical Engineering, 

3, Electrical Engineering. 

These Courses enable students to qualify for University degrees and for 
the College Certificate in Engineering. They comprise, in addition to Special 
Engineering Lectures and Laboratory Work, instruction im Mathematics, 
Physics, and Chemistry, a 

Special Engineering Prospectus to be obtained from the REGISTRAR 
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BAC TERIOLOGY. 
KING'S COLLEGE, LONDON. 


Prorrssot—EDGAR M. CROOKSHANK, M.B, 
DrswossrRETOR--RÍICHARD T. HEWLETT, M.B, 
The Laboratory is open daily from ro a.m. to 4 p.m. for INSTRUCTION 
and ORIGINAL RESEARCH. B? 


Attendance gor One MONTH teeta tee e £5 5 9 
Special! PosPGraduate Course, Fridays, rı a.m. to I pM. e £2 & o 
Evenmg8Class, Monday, 7 pm, tO gpm. ss e s 2 2 0 


For Syllabus, apply fb the SECRETARY. : 


f aq 

LONDON UNIVERSIJ Y 

MATRI ko T AND B.Sc- 
e EXAMINATIONS. 


The EVENING CLASSES at KING'S COLLEGE (Strand), London, 
next%o Somerset House, Me arranged to prepare for these Examinations. 
Apply forgPfespectus or SyllabMof Lectures, price ada. by post, to the 


Secretdby, e . 
é J. W. CUNNINGH YM. 
a gee ie 


ONDON | 











e MONS 1 
BEDFORD COLLEGE, 
» 9$. (FOR WOMEN), 

° o Sandy YORK PLACE, BAKER STREET, W. 

‘Whe SPA O! in the COLLEGE : and ARZ SCHOOL begins on 





“THURS ^ OCTOBER 6, 1892. Students are expected to attend on 
e ednesday, tober s, between the hours of 2 and 4; to enter their names, 
we C v i Dl BEPARTMENT will also reopen on THURSDAY, 

6 


applicatian go the SECRET AgY. $ . e All inquiries tobe måde of r 
NEXT SE SSIOK will begin on x ONDAY, OCTOBER e . è e * LUCY PR RUSSELL, Honorary Secretary. 
* . . 
* . . . . 
e . . . . e 
. . . e e e . 
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ST. THOMAS’S HOSPITAS MEDICAL s . 
AU TT Y i RECENT -SHELLS.- 
e 
ALBERT EMBANKMENT, LONDON, S E I ees abd fom iiy numerous Correspondents Always something of 
The WINTER SESSION of 1892-93 will open on MONDAY, * 
oct ae 3 io UE Pres E be durat. at +2 i hy, the Ephippodonta Mardougall } a remarkable nevegenus 
ight Hon Sir , Bart, ; ; (1 
TWO ENTRANCE SCIENÉE SCHOLARSHIPS of £izo and Helix (Plectopylis) Fultoni (a sinking new species) 
4,68 wapectively, open to first year Students,@will be offered for com- Fine Cycl rd e sp ac. fon i Khan H ü . 
petition The Examination will be “held on September 28, 29, and 30, yctophorus, &c , trom the Khasi fills 
and the subjects will be Chemistry and Physics, with either Pionolagy. WANTED,—Correspondents in Mexico and South America 


Botany, or Zoology, ahe option of Candidates 

Schelarships and Money Prizes of considerable value are awarded at the 
Sessional Examinations, as also several Medals 

Spgcial Classes are held throughout the year for the Preliminary Scientific 
and Intermediate M B Examinations of the University of London 

All Hospital Appointments are open to Students without charge 

The Fees may be paia in one sum or by instalments Entnes may be 
made separately to Lectures orto Hospital Practice, and special arrange 
ments are made for Students entering in their second or subsequent years , 
also for Dental Students and for Qualified Practitioners 

A Register of approved Lodgings ıs kept by the Medical Secretary, who 
also has a List of local Me&ical Practitioners®Clergymen, and others yho 
recetve Students into their houses ? 

Prospectuses and all particulars may be obtained from the Medical 
Secretary, Mr GEORGE RENDLE id 

G H MAKINS, Dean 


LECTURER on ORGANIC CHEMISTRY 


The Committee of the CHARING CROSS HOSPITAL MEDICAL 
SCHOOL propose to appoint a LECTURER on ORGANIC CHE- 
MISTRY at ^ Guaranteed Minimum Remuneration of £roo per annum 
He Will be required to give a Short Course of Lectures on Organic Che- 
mistry and assist Mr HEATON (the Lecturer on Chemistry) in conducting 
the various Practical Classes 

Candiates for the Appointment are requested to send m their Applica- 
eons, accompanied by lestimonials, by TUESDAY, OCTOBER 18 


For Full Particulars apply to 
STANLEY BOYD, Dean 
62 to 65 Chandos Street, Strand, W C 


LIVERPOOL SCHOOL BOARD. 


The Board require an ASSISTANT SCIENCE DEMONSTRATOR 
in place of one of the yesent Assistants, who has been promoted to the 
position of Science Demonserator Lhe person appointed must be qualified 
to take part in thegExperimentol Science Leaching (Mechanics, Chemustry, 
and Physics) given in the Lgard®Schools 

Salary, £100 first yerr, rising, 1n four years, to £120, with an extra annual 

ayment from £3 to £11 1f apislicant holds Science a&d Art Certificates and 
niversity distinctions 

Applications, stating age, qualifications, afd e@berience, måst be received 
not later than THURSISAY, OCTOBER 6 addressed to 

EDWARD M HANCES Clerk to the Board 

School Board Office, Liverpool, Septeypber 19 1892 

a 


RESIDENT HEAD MASTER for the 
HOME AND SCHOOL FOR SONS OF MISSIONARIES, 
BLACKHEATH, wanted at Christmas He should be a member of a 
Nonconformist Church, a Graduate of one of the Universities of the 
Uniged Kingdom, experienced in methods of modera educruon, in 
cordial sympathy with the work of Foreign Missions, and willing to 
exert himself to make up for the ahsence of parental oversight Prefer- 
ence given to à married man whese wife can take active supervision of 
domesuc arrangements — For fuller particulars, apply to Mr W F 
Brown, 104 St Paul's Road, Canonbury, N to whom applications 
endorsed ‘‘ Head Master,” should be forwarded not later than 
OCTOBER 3: . 


SCIENGE SCHOLARSHIPS. 


*. 
Special facilities are afforded by the gatensive Laboratories of 


e 
"PENYWERN HOUSE MILITARY AND ENGINEERING GOWLEGE 
2 PENYQERN RDAD, EARL'S COURT, SW 
Principal— 
G W DE T@NZELLMANN, B Sc (Lond Umiv 
Telegs ams—" 7 P nzeliann, Lg iP; " 


Students are regularly sent to the CSllege by Leadinf Educational 
Authorities, whose Names are given on the Prospectus € 


WD — — — — 
NATURE, Unbound Ẹlean Copie£,97 £o 34, 


40 to 45, 15 Vols complete Vols 22 24 to 26, 35 37'to 39, 8 Wols 
É 31 No- What coffers ?—Applys R, 18 Cromfgd Wad, West 
Hull, Wandsworth e 


GLASS-TOPPED BOXES, 
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eNeat Rectangular Boxes. , 9 
13 inches by z4inchee, depth r inch, per dozen 1s 4 e A 
2$ 5» oo TE 5 nolo » 0 I$ 
335 n $52 a n Ins mi 2So4 e 
Circular Boves, Card Trays, Glass Vubesy &c . 
«HUGH FULTON,* Es 
8g FurHam RoabD, Loepon e ° 
et e e è 
e " ey . e. Pa oot 
. . LN 


HUGH FULTON, Dealer in Recent Shells, 


89 FuLnam Roan, @onpon, S W 


LIVING SPECIMENS FOR THE. 
MICROSCOPE. 


Volvox globator, Spongilla fluviatilis, Lacinularia socialis, Melicerta. 
ringens, Stephanoceros eÉichornu, Plumatella repens, and other beautiful 
specimens of Pond Life, also various types for the Biological Laboratory 
Specimen Tube, rs Post-free 


T. E. BOLTON, 
FARLEY ROAD, MALVERN LINK 


F. H. BUTLER, M A Oxon, Assoc R S Mines 


NATURAL HISTORY AGENCY, - 
158 BROMPTON ROAD, LONDON 


Dealer 1u Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Recent Additions to Stoch melude a large selection of named and localized 
British and Foreign Irilobites handsome Specimens and Micro Sections of 
Phonolite and Limburgite from Scotland and Giand Canary and of nume» 
rous interesting Rocks from other sources Microscopical Preparations of 
newly-Fatched Larva of O»/onia natalensis and fcerya Purchasi, fine e» 
amples of Iridescent Engraved Glass, and a small but choice senes of 
Seventeenth and Eighteenth Century lradesmen's Tohens General Cata- 
logue now ready 


MINERALOGY. 
SAMUEL HENSON, 


97 REGENT STREET, LONDON, W, 
ESTABLISHED 1840 Late 277 STRAND. 


Choice Mineral Specimens, Gem Stones, Carved Opals, Polished Agates, 

Rock Crystal Balls, Fossils, Rocks, and Rock Sections 
e LATEST ARRIVALS 

Ruby and oer Varieties of Cassiterite on Quartz, Australia, Beautiful 
Blue and White Calamine, Adamte, Laurium, Crystallized Brucite, Melano- 
phlogite, Roscochte with Gold, Apophyllite, Mexico, very Beautiful Doubly 
Terminated Vanadinite, Arizona, Phenacite on Quartz, Colorado Large 
Crystal of Pyroxene, Pink Grossular, Ruby on Matrix, Burma, Diatogi- 
eceous Earth, Hakodati, Japan 


COLLECTIONS OF MINERALS, 
ROGKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c , and to 
illustrate the leadifig 1ext-books, in Boxes: with Trays 
50 Specimens, Os Gd , 100 do , 21s , 200 do , 44s 
New Price List of Minerals, Rocks, aud S. tratigrafhical Serzes of Fossils. 
* Post Pree * e. à 
ROCK SECTIONS for the MICROSCUPE from 1s 6d each, Post Free 
Catacocuss G frs e 











e . 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c 


THOMAS 


aways 1n Stock 


D. RUSSKLEL, 
78 NEWGATE STREET, LONDON; EC 


. JAMES R. GREGORY, 


MINERALOGIST AND GEOLOGI6T, 


*99999999999996009999999 . e 





SPECIAL AND TYPICAL COLLBCTJONS , , ^ 


For STUDENTS, LECTURERS, Museums, &c, 


SITE FOR PRAQTICA 
Cases, and all Mgterals for Display, &c e 
. of Specimens? , 

COLLECTJONS OF MINERALS, FOSSIIeS, & ROCKS,* 
To Illustrate af! Kletnentry Works E se 

SPECIALeCOILECTIONS FOR EACH WORE 

vnl 

P e NEW LISTS NOW READY 

And may be gid Post free on application at te RepositoMy apd MuSun, 

* 88 CalARLOTTE,S'PREET, FIYZR@Y *SQUARE, 

M J LompoN * eo ee 
° 


AS supplied to ha S and Art lJepartmegt, South SERI 
. PP cy ey n rt lJep y SO 4 K, oe - 


EWERY REQU 
- Also, Musgum Fittings, 
. 
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"SOCI ETY FOR PROMOTING © 


“CHRISTIAN KNOWLEDGE. | 








"STAR ATLAS. Gives all the Stars fum 


1 to 6 5 magnitude betf een the North Poie and 34? South Declination, 
and all Nebula and Star Clusters which are visible in telescopes of 
modernte powers '"lranslhted and adapted from the German of Dr 
KLEIN, by the Rev E McCLURE, MA Wew Edition, brought 
up to date Imp 4to, with 18 Charts and 8o pages Ijustratve Letter- 
press Cloth Boards, 7s 64 

*u* n was by this Atlas that D$ ANDERSON discovered the new star in 


VEGETABLE WASPS AND PLANT 
WORMS, By M C COOKE MA,LLD Illustrated Post 8vo, ss 
“FREAKS AND MARVELS OF PLANT 


LIFE or Curiosities of Vegetation By M C COOKE, MA, 
LLD With numerous Illustrations Post 8vo, Cloth Boards, 6s 


NEW SERIES OF PHOTO RELIEVO MAPS (PATENTED.) 


Presenting each Region as if in actual relief, and thus affording an accurate 
Picture of the Configuration of the Earth's Surface 
ENGLAND AND WALES Size 561n. by 
461n | Mounted on Canvas, Roller, and Varnished Coloured 15s 
SOUTH LONDON. Size Ig in. by I4 in. 

Stretching from London Bridge to Caterham, and from Greenwich to 
e, ~ampton Court 
The importance of teaching Geography by beginning m a small centre has 
been strongly insisted upon by experts This Map will be useful, therefore, 
to all the schools in the district embraced as well as to others 


No. 2 —PHYSICAL CONFIGURATION, 
Radwavs, Roads and Chief Places — 629 

NORTH LONDON Se rgin by 141n 
No 2 Railways, Roads, and Chief Places 67 

SCOTLAND Size 191n by r4ın. No 1 


Names of Places and Rivers to be filled m by Scholars, 62 No 2 
With Rivers and Names of Places, g? No 3 With Names of Places 
and with County Divisions in Colours, 15 


ENGLAND AND WALES, EUROPE, 
and ASIA Same Size and Price 


. IHE ROMANGE OF 8CIENCE, 


TIME By Prof. C V.'Boys @ Un» preparo 
OLD POISONS By Prof P. F. Frankland 


Un PER 
THE MAKING OF FLOWERS. By,the 


Rev Prof GEORGE HENSLOW, MA, FLS, FGS 
several Tllustrations Post 8.0 Cloth Boards, 2s 6a 


COLOUR. By Captain Abney, F.R S With 
numerous Diagrams Post 8vo, Cloth Boards, 2s 6¢ 
With nu- 


COAL , By Prof. R. Meldola 

merous Diagrams Post 8vo Cloth Boards, 2s 62 
DISEASES OF PLANTS. By Prof. 
B MARS HALD WARD e With numerous Iglustrations Post 8vo, Cloth 
TIME AND TIDE A ROMANCE OF 


THE'MOON By Sir ROBERT S BALL, LLD, FRS, Royal 
repr d of Ireland Illustrated Post $vo, Cloth "Boards, 


2s 

THE STORY OF A TINDER-BOX. By 
the late CHARLES MEYMOTI TIDY, MBMS, FCS With 
numerous Illustrations Post 8vo, Cloth Boards, 2s 

THE BIRTH AND GROWTH QF 
WORLDS A Lecture by Prof GREEN, MA,F RS Post 8vo, 
Cloth Boards, zs 

SOAP BUBBLES, AND THE FORCES 
WHICH MOULD THEM Being a Course of Three Lectures de- 
Iivered at the London Institution ın December 1889 and January r890, 
before a Juvenile Audience By C V BOYS, AR SM, S 
With numerous Diagrams Post 8vo, Cloth Boards, 2s 6d 


SPINNING TOPS. The Operatives’ Lec- 


ture of the Brinsh Association Meeting at Leeds, September 1890. By 
Prof J PERRY, ME, DSc, FRS With numerous Diagrams 
Post avo; Ciok Boards, 2s 6d 





——. 
London NORTHUMBERLAND AVENUE, CHARING CROSS, we, 43 QUEEN vCToRIA ST,EC 


Brighton 


135 NORTH STREET 





PRICE ONE SHILLING NET 


NATURAL SCIENCE. 


A Monthly Review of Scientific Progress. 


CONTENTS of No 8, OCTOBER 1892 
NOTES AND COYMENTS 
1 BIOLOGICAL THEORIES 

C Hersert Hurst, Ph D 
Il THE HISTORYQOF THE MOAS, OR EXTINCT FLIGHT- 
LESS BIRDS O* NEW ZEALAND By Captun F W 

Hurrov, F R S, and R Lyperxer, BA, F GS 
. THE FORERUNNERS OF THE BACKBQNED ANIMALS 

By A SMITH Woonyyarn, FLS 

^w RECENT RESEARCHIN IN THE ANATOMY AND DEVE- 
LOPM®NT OF THE BRACH$OPODA, By Acres CRANE 


II The Evolun& of Heredity By 
° 


v Perg CO PERDONO By Javss BurTTEN, FLS *|" 


Some Wew Booxs e 
News®or UNIVERSITIES, Museums, AND SOCIETIES 
OBSERVATIONS AD CORRESPONDENCE 


e 
MAGMILLAN & CO 


"KNOWLEDGE: 


e. 
4 MAGAZINE OF “SCIENCE, SIMPLY WORDED, + 
*AXACILY EXPLAINED * v 


* ° Edited by A. COWPER RANYARD e. °’ 


The OCTOBER NUMBER corfans es » 
"Bee Parasites  By8E A Burger e * 
The Wut of the Blast Fu-rt&ce Bav avian C Cognisy, 
Grasses [^ Prof PENTLAND SMITH ‘e 
Ol 


m iia AND Nrw York 





The Rev John Michell, Astggnomer and Geologist By J R Surron 
What is a Nebula? By A. C RANYARD . 
A Flake of Flint gnd its Histyy @By R LvpEM«ER. e $ 
.. * SIXPENCR MOW@HLY . ee e 
. Ce oFfIce e-6 HIGH HO@BORN & 
P * . 
* . 
. . B . ° : 
. e 
e " * . 





ENTIRELY NEW AND THOROUGH®Y REVISED 
EDITION 


KIRKES’ HANDBOOK OF PHYSIOLOGY 
With over zoo Illustrations anf Coloured Plates, Crown 8vo, 14s 
Thirteenth Edition 
A HANDBOOK OF PHYSIOLOGY. By 


W MORRAN1 BAKER, FRCS, Surgeon to St Bartnolomew's 
Hospital, Examiner in Surgery at the Royal College of Surgeons, and 
VINCENT DORMER HARRIS, MD Lond, Demons@ator of 
Physiology at St Bartholomew's Hospital 


JOHN MURRAY,, Albemarle Street 


Now Ready, Parr I , Price 6d , of 
ELECTRICITY IN THE SERVICE OF 


MAN , a Popular and Practical Treatise on. the Application of Elec- 
tricity in Modern Life By R WORMELI, D Sc, M A (from the 
German of Dr Yon UmgsAwrTZkY) Revised by R MOLLINEUX 
WaLssLevy, D Sc, Professor og Applied Physics and Electr cal En- 
gineering the Heriot-Watt Coilege, Edinburgh Waith nearW goo 
Xllussrafftons 


** All the useful applications of Electricity are described in its pages In 
that respect it has no rival "English Mechteuz a 


*CASSELL &$ & COMPANY, LiwiTED, Ludgate Hgl, London 
o_o OS 
Demy 8vo, 420 Pages, with rq Illustrations, 125 67 


ODQROGRAPHIA „a Natural History of 


Raw Matergls and Drugs used P the Perfume Industry — Intended to 
BONN eS Manufacturers, apd Consumers By J) CH. SAWER, 

€ GURNEY & JACKSON, : Paternosteg Row * 
(iir Van Voonsr's Successors ) 


e 
e e 
. a: Cloth, 297 Pages, with Map and r2 Illustrations, ros 64 


THE BIRDS OF LANGASHIRE By F. 
MIWHELL Second Edition Revised and Annotated oy 
E Hosan SRuxpgss, FLS, &c, with Additions by R J Howarp 
apd other Logil Aughorities 
. GURNEY, & JACKSON, x Paternoster Row 
m {Mr Vain Voorst’s Successorsa) 
. *e 
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DIARY OF SOCIETIES» = "| THE “ ELECTRICIAN "- SERIES.. 
" e *Lonpon * e More than 600 pages and over 300 Hlustragions Volume hi of 


WEDNESDAY, OCTOBER 5 


e “&NToMoLocicaL Socigfv, at 7 
Eupleeas ofthe Sub-genus Stictoplos 
pergnents upon t “Colour-Rel@ion between Certain Lepidoptera and 
they Surroundings” Edward B Boulton, F RaS —Further Observations 
upon Lepidoptera, 188892 Edward*B Poulton, F R S —Experiments 
on the Colour Relation bet veen certain Lepidopterous Larva and their 
Surroundings, togeth@r with Observations on Lepidopterous Larvae Miss 

+ Limu] Gould —On Variation in the Colours of Cocoons and Pupz of 
Lepidoptera, Further Experiments W Bateson Communicated by 
Bex D Sharp, FR S 


n the Variation of some Indian 


Pry Lionel de Nicéville —Furthes Ex- 








NEWTON'S ELECTRIC LANTERNS, 


Single, Double, and Triple, as made for the Royal Institution of Great eae 
the Royal Dublin Society, Oxford and Cambridge Universities, &c 


NEWTON'S NEW PATENT "ARIPLE ROTATING 
ELECTRIC LANTERN. 

The Author of '* Optical Projection" says of this Lantern —' The most 
complete, convenient, and powerful instrument for scientific demonstration 
with which I am acquainted ”’ 

The Author of ‘The Book ofthe Lantern’’ Says —‘“The most complete 
and perfect projection apparatus ever devised ' 


ELECTRIC MICROSCOPES FOR PROJECTION. 


OPTICAL LANTERNS AND SLIDES 
Of the Highest Quality for Oil and Limehght 


uter Sets of Agricultural Slides for Technical Education Inurious 
Insects, Botany, Roots, Grasses, Manures, Live Stock, 


t. pee Catalogue of Lanterns and Special Apparatus for i? czentsfic 
Projection, with Detailed List of Slides, 4d 


SCIENTIFIC AND PHYSIGAL APPARATUS OF EVERY DESCRIPTION 


Catalogue, 144 pages, 6d 


NEWTON & CO., 


Manufacparing Opticians to the Queen and the Government, 
SP9cCIAL APPOINTMENT 
To the Royal InstitutMn of Great Britain and the Science and Art 
ə Department, 


PFLEET STREET T ONDON. — 


'WIMSHURST 
* MACHINES. 


With Glass Plates, all sizes, double and multiple» 
also with Ebomte Cyhnders with and withou 
Glass Cases Batteries, galvamc and medical 
Telephones Galvanometers, pocket, lecture-table 
and laboratory School Apparatus of every de 
scription 
LARGE CAgALOGUE, Fifth Edition, Royal 8vo, 
1440pP 5 700 Illustrations, Pos Illustrations, Post free, 72 


KING, MENDHAM, &Co., 


Westerh Electrical Works, Bristol 


London Address 12 FENCHURCH STREET, E C 
(W B ALBISON, AGENT) ESTABLISHED 1876 
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Mathematica! Pria Manufacturer to H M Government, Council of 
ria Science and Art Department, dus ae i &c * 
Drawing, a At E Instruments 
of evtry scriptio 
Ofthe HighestQuality and Finishe at The most Mogerate Prices 
Illustrated Price List Post Free 
W F S obtained the only Medal in thp Great Exhibition of 1862 for 
Excellence of Construction of Mcphematica! Instrumgnts, and the only 
Gorn Munar ln the International ¢nventions ExhibitionS:88g for wap 
matical Work Silver Medal, Architects’ Exhibition, 1886 


. 
Address -GRRAT TURNSTILE, HOLBORN, LON@ON, w c° 


Instrument Company, Cambridge. 
Address all communications ‘¢Insfrument @ompany, 
Cambridge 4 . e 4 
Price List of Scientffic Instruments, sen{ post Sree, 
Illustrated Descriptive List sent on receipt of 1s. 6d, 
The Cambridge Scientific Instremeng Company, 
'* St Tibb’s Row, Cambridge d 


Mathematical, 





% 


THE ALTERNATE CURRENT TRANS- 
FORMER IN THEORY AND PRACTICE? 


ByJ A FLEMING,MA,DSc,FRS, 
Professor of Elecgrical Engineering in University College, London * 


Chapter I —@he Historical Development of the Induction Coil and e 
Transformer 
Chapter II —Duistribution of Electrol Energy by Transformers 
Chapter III —Alternate current Electric Stations 
Chapter IV —The Construction and Action of Transformers , 
Chapter V —Further Practical Application of Transforms 
Fully Illustrated, Price ros 62 , Post free 


THE ART OF ELECTROLYTIC SEPAR- 


ATION OF METALS {Theoretical and Practical} By Dr GEORGE 
GORE LLD,ER 


* ELECTRICIAN” pavatida & PUBLISHING Co , Ld 
SALISBURY Court, FLEET Street, LoNDON, EC Catalogues free 





i Just Issued, 8vo, 35 Pages 
CATALOGUE of BOOKS and PAPERS on 
i ELECTRICITY, GALVANISM, and MAGNETISM =- o 
DULAU & CO , 37 Soho Square, London 





Just Published, Price 35 , free by Post, 3s 414 
THE OWENS COLLEGE CALENDAR 


FOR THE SESSION 1892-93 
| MACMILLAN & CO , London J E CORNISH, Manchester 





Post Free for Six Stamps 
Natural History Book Circular (No 117) 
e Important Works for Sale on 
MAMMALS, 
ORNITHOLOGY, 
REPTILIA & AMPHIBIA. 


“WILLIAM WESLEY & SON, 


28 ESSEX STREET STRAND, LONDON 


SCIENTIFIC BOOKS * 


ON SALE BY 


MACMILLAN & BOWES, 


CAMBRIDGE. 
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. 
ROYAL SOCIETY Transactions fróm91836 to 1885 
1836 to 1874 1n 39 Vols, HalEbongt, 1875 to 18g in 28 Vols , Clofh 
In all, 67 Vols 4to 49 
ROYAL SQGIETY Proceedings from d to Vol 50, 
Number 304 (x800-November 1&1) 49 Vols, Cidh, and Parts 
1445 . 











MONTHLY NOTICES OF THE ASTRONOMICAL * 
*SOCIETY GF LONDON Vols xto 42 (1827-82) Vols zi to 39 
Bound into zz Vols , @oth, the rest in Parts as Publishef with Index 

to zhe first 29 Vols £25 è . « 

PROCEEDINGS OF THE LOND@N ATHE. 4 

@ MATICAL a Vols x to 21 t891), inVloth * 6s .* o 
.- 

"TO SCIENCE LECTURERS. ad 


Geo Mr GHESGS PATENT COMBINATION OPTICAL’ LAN- 
TERN, used by late LANT CARPENTER, Esq, Prof FoRBEs New 
Triple con®ructed for B e] MgrpEN, Ese, this sea New Oxyhydr8- 
gen Microscopese Grand d eos ts Qocwra Bnple, Prize Medal élighest 
Award | SuppBed to oyal Polytechnic Institution, $i GRATTAN 
Guinness, Madame ADELINA Parti, &ce Patent Pamp agos Lantern 

*Science Lecture Sets Novelties Cheapest and Best  Elaborately Illus- 
trated Catalogte, 3co pM@ges, 15 , PoMagessd Smalley do, 6¢ Pamph- 
lets Fræ HUGHES, Shanice Brewster House, Mortime Road, 

? Kingsland, Na e ° e* 
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. 8B EST "B LA OX INK KNOWN. SOTICEQ Advest CAP and business letters for 
: e NATURE shOuld, be addressód to the Publishers, 
DRAPER: S INK (DICHROIC). ° Editorial commamications tò the itor The tele. 
QIFFERING FROM ANYTHING ELSE EVER PRODUCED® graphic address of NATURE zs ^ PHUSIS, LONDON ’” 
Writing becomes a pleasure when this Ink 1s used It hasbeen adopted in SUBSCRIPTIONS TO “NATURE.” 
the principal Banks, Public Offices, and Railway Companies throughont . m ie a 
* Ireland Year e * 5 8 ase 
It wfitesalmost instantly full black Flowaeasily frgm the Pen f y Qe 
Does not corrode Steel Pens Blotting-paper may be applied at the Half-yearly. . . oO I4 6 
€ Iscleanlytouse,andnot hableto Blot | moment of writyg F Quarterly . o 76 
-anae obige a London rogat Me i Res FEE | Toa PLACAS ABROAD — . 
Street , and to be had of all Stationers Yearly z I r0 6 
$ .  BEWLEY & DRAPER (Limited), Dubhn Half-yearly o 15 6 
e AR Quarterly o 8 o 
SATO I Le ST Oe RY > MELIA T REIP ee 
A OINTMENT: INFALLIBLE |CHARGES FOR ADVERTISEMENTS. 
Ahe REMEDY Three Lines in Column o 2 6 
. Per Line after o 0 9 
7 For BAD LEGS, BAD BREASTS, OLD WOUNDS, SORES and e s One Eighth Page, or Quarter Column 015 6 
ULCERS, If effectually rubbed on the Neck and Chest, 1t cures Quarter Page, or Half a Column 115 0 
UGHS and COLDS af Half a Page, or a Column 3 5 0 
x ORE THROATS, BRONCHITIS, COUGHS an , and for Whole Page & 80 
pu RHEUMATISM, and all Skin Diseases 1t isunequalled Money Orders payable to MACMILLAN & CO 
THE ENTOMOLOGIST. OFFICE 29 BEDFORD STREET, STRAND, WC. 
AN ILLUSTRATED JOURNAL OF GENERAL ENTOMOLOGY e 
Edea by Ricuarp SourTH, FES, On the rst of every Month 
ipw With D LS P S, ds THE JOU RNAL OF BOTANY, 
E 
r R Barve, FES Bans Dr D SHARP, FZS,FES ,& BRITISH AND FOREIGN * e 
W Lucas Distant, F xu E " 2 VEnRALIA M E TE s. Edited by James Brirrey, F LS, British Museum 
EpwardD A FircH, F L ARREN, ] Contents —O: | Articles by lead B ts —Ext , and 
Lae Pair dd p i S,FES 1 i ML, ae LS: n : Toten. of Books and Memoirs s Aetcles 1A. Journals. Botanical Nowe E 
There are "frequent Lithographed Plates by the best Entomological ropeedings or Societes 
Artists, and occasional Woodcuts Price rs 3d Subscription for One Year, payable in advance, 125 
London WEST, NEWMAN, & CO, 34 Hatton Garden London n NEWMAN, & CO, 54 Banon Garde Ee 
The following is a list of the Portraits that have appeafed in the abbve Series — 
MICHAEL FARADAY SIR*GEORGE Be AIRY 
THOMAS HENRY HUXLEY J LOUR E AGASSIZ ® 
CHARLES DARWIN à bd JEAN BAPTISTE ANDRE DUMAS 
JOHN TYNDALL SIR RICHARD OWEN 
GEORGE GABRIEL STOKES, JAMES CLERK MAXWELL 
SIR CHARLES LYELL JAMES PRESCOTT JOULE 
* SIR CHARLES WHEATSTONE WILLIAM SPOTTISWOODE 
SIR WYVILLE THOMSON * ARTHUR CAYLEY 
ROBERT WILHELM BUNSEN SIR C W SIEMENS s 
ADOLF ERII NORDENSKJOLQ, JOHN COUCII ADAMS 
LORD KELVIN JAMES JOSEPH SYLVESTER 
HERMANN L F HELMHOLTZ DMITRI IVANOWITSH MENDELEEFFE 
SIR JOSEPZI DALTON HOGKER LOUIS PASTEUR 
WILLIAM HARVEY 
Proof LP fyeSstons of these printed on India paper, may be bid from the Publishers, price 
5v each , o? the Set of 27 Portraits ın a Handsome Portfolio for £7, cayiage paid 
. WIE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6s 
° *e PS and Mongy Orders pa (d to E CMILLAN & C O, . 
s FICE 2i “NATURE,” 29 EDFORD STREET, STRAND 
SON, & RAYMENT, wir LORDON. 
HOLBORN VIADUCT, 
^s r Generag Excellence, ae inttion, and E as » 
e a pd we vile intending Purchase OPTIMUS UBIQUE CAMERA. |" "PHRTOGRAPHIC OUTFITS. 
e to the pe Td Vx OM Glasses iia any | Pictures 4 by alins RE be used on*Inpod or PONAT E 
e F4 s Se riti Prite i hui | 5746, Rapid) Rectilinear Lens, Instantaneous. 
on » e Shutter, Tripod and Herne Case cogi 
as opTi 8 SCOUT. exe Dy © e Roma 
om Plates ? : e Peste ne di ? 
Medium size hree Daft {Bs c E Lens e). For For 
Citar Definition Slides, br £5 5s : 
s Good Feld Jocugsing E : Te Plates Plates 
Screen, etb 
ä Target Marks, View e] Rad =| 84 by 64, 6h by 4%, 
1200 yerds Finder, Rectil: e 
Magnifying® e Shutter, near, * | 150s 110s. 
4 times Se e &c s e g4 e 
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. MAGHILLAR'S NEW AND STANDARD SCIENTIFIC “BOOKS, 


BY: THE ARCHBISHOP OF CANTERBURY. x 
° a . e Now Ready, Globe 8vo, Cloth, 1s 647 


TECHNICAL EDUCATION AND ITS INFLÜENCES ON SOCIETY. .. 


An "Address delivered by his Grace the Archbishop of Canterbury at the Opening of the Camoydon County Polytechnic, 
* December 22, 1891 


FOR TECHNICAL AND HANDICRAFT CLASSES 
Now Ready, 4to, Paper Covers, 2s 


. - GRAMMAR OF WOODWORK. s 


A Giaduated System of Marval Training for Eymentary, Secondary, and Technical Schools, designed for the Pupils of the 
Whitechapel Craft Schcol by WALTER E. DEGERDON, Head Instructor m Woodwork at the Whitechapel Craft School, 
fomely Wocdwork Instiuctor in the Cr mbiidge University Engineering Workshops | With a Preface by H LLEWELLYN 
SMITH 


NEW AND REVISED EDITION a 
Now Ready, Crown 8vo, Cloth, 6s 6d 


MODERN VIEWS OF ELECTRICITY By Ottver J. Lopez, DSc, LL D, 


Professor of Physics in University College, Liverpool With Illustrations [Nature Series 


. 
e NEW VOLUME 
Now ready, Crown 8vo, Cloth, 6s 


"EXPERIMENTAL EVOLUTION Lectures delivered in the “Summer School 


of Science and Art" in Edinburgh, August 1891 By HENRY DE VARIGNY, D Sc, Assistant in the Muséum d'Histoire 
Naturelle, Member of the Société de Biologie [Watts e Se ses 


NEW BOOK BY SIR JOHN LUBBOCK, Bart 
e Now Ready, Crown 8vo, Cl 


th, 
THE BEAUTIES OF NATURE ' And thé YN onders of the World we Live in 
By the Right Bon? Sır JOHN LUBBOCK, Bat, MP, FRS, DCL, LLD With Illustrations 


. . * NEW AND CHEAPER EDITION 
Extia Crown 8vo, Cloth, 7s 6d 


BEAST AND MAN IN INDIA A Popular Sketch of Indian Animals in their 


Relations with the People By fOHN LOCKWOOD KIPLING, CIE With many Illustiations by the Author 
ST JAMESS GAZETPE —u A book which will give English readers a truer conception of the character of the sanyo 


than a whole library full of standard works A very chaiming volume which is at once entertaining and instiuctive . 
the admirable drawings we cannot speak too highly EAE book itself 1s one of the best about India we have seen for a long 
time ’ 

t By DR A R WALLACE 


Third Edition, Crown 8vo, 9s 


DARWINISM „An Exposition of the Theory ofeNatural FNA with some of 


its Applications By “ALFRED RUSSEL WALLACE, FRS, LED e*ilustrfted 
SATURDAY REVIEW —'*Mr Wallace’s volume may be taken as a faithfuleexposition of what ¿Darwin meant It is 
written with perfect clearness, with a simple beauty and attractiveness of style not common to scientific works, with a dignity and 
freedom from anything like peisonal bitterness worthy of Darwi himself, and with an orderliness and completeness that must 
render misconception impossible ” . 
ee WITH PREFACE BY DR A R WALLACE 
8vo ei4s net H e . è 


THE HISTORY? OF HUMAN MARRIAGE , Bye EDWARD WéESTERMARCK,, 


Ph D , Lectmer on Sociology at the University of Helsingfors With Pisscà by Dr A R WALLACE * . 
TIMES -e'' A vexy learned and vđluable work Mr Westermarck propounds views which as? at once novel alld ingenious, 
and supports them with great vaiiety of illustration and great cogency f 1easoning His book is scientifically cgpeeived and 
scientificallysexecuted, and 1t should commang the se1iou$ attention of all scientific students of Anthopology ©” 


s . ee QUEE RIGHT*HON PROFESSOR HUXLEY, FRS . 
Crown 8vo, 6s 


PHYSIOGRAPHY"' An Introduction to the Study of Nature 3th Edition, * 


ACADEMY —''It woeld hardly be posgible to place a more useful or Suggestive book 1n the hands of leamers a teachers 

or one that ts better calculated to make physiogrZphy a favourite sugect in the science schools ” i 

T e : . w DR TYLER, FRS ° © 40 
Créwn 8vo, €loth, 7s 62 


ANTHROPOLOGY Anal ntroduction toe the — Man ant Civilization " By 
EDWARD B TYLOR, DEL, °F RS WithIlustratiofs — e 


SATURDAY REVIEW — Dre Tyldt’s volume 1s a most attragigwe and ‘mifotinig Micha te the @ctence of 
anthropology Me has adde the art qj. teaShing, His oe is clear and luminous, and his errangement 
masterly He writes with as much cautgon as learning e. è . 

à ~ . MACMIIAN * CO. LONDON ee 8 Te a t 
A e . *e e. . , . "d ^ e 
e e ee z e 9 
e o, $ e . ° è 
. " . e e e ?* . . . e . 


: ^ . $3509 . 










































e "0 ; n e * 4 r xc » 
. 
M . » : * e . f$ "v . € 
e. * . 
a cut UE "uc rx 
* bed ee 
alxxvi een * “NATURE  . [SEPTEMBER 29,°1892 ** 
. ¢ — s a — a 
e@ e a * o on - 
MM D 's a d PS, 
i En "i m : P M m bo m mr a , 
^ i] » umm 9 -E SH a at 43 
* >a 03 JUL c so mite $8 B- wh, 
O2 Be dí DTP. E 268 28 8 38 wae 
a 1 OG pa 
Lae MERE jWphezoOss P RI S 
2M Ie (cQ S 5 wos S x 
g (or E 
NT I By : Ogee. EELS 6282 end c 
TE M eg Ser sty [SOEs oS. 
93 EA || 32925-3223 S823 | 
aM S |iS:2-e595522|9^ sults E 
o» "IPFE Gee SeesO, 8 =a Sa 
? gA a eX.ürrfos E pO a8 
nO g D Cue LES o X cou 
"E a acs od H zo g 
em $ is Rx o oh -3- t5 
- 4 Ai ZI BSETLEE 
ge d D ru eee SÈ 
ee a PB co ex 
o ur 
e E 8 = 





NEW AND INTERESTING MICROSCOPIC OBJE 


Larva of Trimdad Firefly, showing Ilummating Organs 
:Stem of Petiole of Virginia Creeper, showing defoliation 
Potato Fungus—Peronospora 

Leaf of Drosera, with Insects captured e 


Rare Slides of Foraminifera, && — 


Peneropls letuus—vare, xs 6d , Meholina mactlenta 


Rotalia pulchella (Java)—rare 1s 6d , Alveolmna boscer—rare 


Polystomella wuperatrix, 1s 6d Ostracoda—Cythere Jonesu 


MICA —Selemte stage, for use with the Polariscope 


in a brass plate over three different Selenites, b 
obtainable with any number of Selenite films may be produced The effects are 


very fine 
Double Stained. Blood of Salamander 


A film of mica 1s fitted to rotate 
y which means all the colours 


Classified List representing a Stock of 40,000 Hi 1ghesi class Microscopie 


Objects sent Post free on 


W. WATSON & SONS, °? 


ESTABLISHED 1837 


AWARDED—2 GOLD MEDALS, Paris Universal Exhibition, 1889, 
OBJECTS, Antwerp International Microscopical Exhibition, Ter i 


appircatiPn e 
TICIANS TO HER MAJESTY'S GOVERNMEN 9, 


313 HIGH HOLBORN, LONDON, W.C. 


AND 78 SWANSTON STREET, MELBOURNE, AUSTRALIA 


o I 


MICROSCOPES A 
APPARATUS. 


o 

i . 
» Highest Quality of Workmanship only 
6 


|. W &SONS' Portable Microscope, very rigid when 
set up, and compact when closed — Universal size 
fittings throughout 


= 


D 





Ns se 


6, 
6 , Aplanatic Bull'aeye Stand Condenser, as sug- 
6 gested by Mr E M Nelson 110 o 
Nose-pieces in Aluminium, very light and com- 
pact— 
" For two objectives Zr o 0 
6 For three — ,, rms 0 


Full Ilustrated Catalogue of Microscopes and 
Apparatus sent Poft free on application 





2 DIPLOMAS OF HONOUS fot MICROSCOPES and MICROSCOPIC 


and 24 GOLD AND OTHER 
ofthe World 


MEDALS at the Principal In@ernational Exhibitions 
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"T ee 












Pure . 


FRYS. 
1 “Concentrated 
2 











' . 60;Prize Medals Awarded -to the Firm. 
_* . BE DAREFJL TO ASK FOR FRY’S:PURE*CONCENTRATED COCOA. ` 
E _ WIM-SHURS'T., MACHINE. 
o Works in any Weather» Best? made, Studded Plates. 
e " WITH pu PLATES, Ay i g . 
cee á 200 V * Io o 
e "NEW POLARIZING PRISM.  ' 
. «CHEAP SCHOOL APPARATUS 
" E a © © Approved by Science and Art Department. 
HARVEY 4m PEAK, 
x e, . °° + * $6 GHARING CROSS ROAD, WC 
+ seen aoc Coa one top dendo mti eet See Hy, dentem gre So ieu t ae tr 
* UT hd ^ . e z . e p . : N e š e 5.6 
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NEW POLARISCOPE OBJECTS. 


These are@ll mounted between circular glasses to fit the standard 1j-mmch 


1 

1 

| 

rotafhg frames | 
1 


NALDER BROS. & CO, 


16 RED LION STREET, 
CLERKENWELL, LONDON, E.C. 


Natural Twin Crystafs of Selenite, 5s each 
Triple crossed Natural I win Crystals, g2s each 
(These are ves y fine and scarce) 
Whole-plates of Selemte and Mica combined, rzs 6d each 
Three overlapping Selenite Circles on a Mica "Disc, 14s each 
Eosed Selenite Triangles, 6s each — 
Crossed Selenie Titangles on a Mica Plate, 8s óg each 
Five-pointed Selenite Starsgros each, Macle of Selemtegys 6d each 
(These are all excelleny moun ted, and ate very birihant } 
e SOLE &GENTS— 
NEWTON SL CO., 


Our ‘NEw CATALOGUE 
‘Sciex tiric INSTRUMENT Cle ANE RovAL INSTITUTION or 9b 
s Peet STREET, LOND ELECTRICAL TESTING 


PROJECTING POLARISCOPES. 


New Pattern, complete with squire end Iceland Spar Polarizer, 2 inches 
meter, and square end Spar Analy zeg, maiinted on 30-mch triangular bar, 
with deep convergent systems, &c, as now making for the McGill 


PROJECTING POLARISCOPES Af QM quality, hs Sleeman SCIENTIFIC INSTRUMENTS. è 





AND 





Delezenne Polarizers, complete, 445 Cheap form, e 
PROJECTING MICRO-POLARISCOPES. in ISO READY; 
For Lame si ON & £0 S £50 Forwarded on Application 
OPTICAL LANTERNS AND SLIDES. A Ann prs RIP 


HIGHEST QUALITY ONLY 


Detarled Catalogues of Lanterns and Sides, and Serial Apparausfo WAT, DE ER ERO e &c C o. 


Scientific € Projection, 4d 


Wimhurst .Influene Machines THE MEAN-TIME SUN-DIAL. . 


INVENTED BY MAJOR-GENERAL SOLIVER CMG 


. 
ACH a | This Instrument isysurtable for latitude, and 
Of Superior Constructior" and Workmaaship | Me without the used] equation table sont coe et E, 


Made only by. 


NEGRETT ^ 


. 
AND 


. ZAMBRA;* , 


SCIENTIFIC INSPRUIENT 








SCHOOL FORM, as shown in NE 
with Contact Studs — | 
12 inch Plates & 2 Leyden Jars, £1/19/- 
légnch etto e ato, £8/10/- 
BEST FORMS v Colegese&c — — ! 


8 inch Plates & 2 Leyden Jars, %82/-/ | 
2inchgito, © — ditto, £3/f%/- ' 











16 inch gto, ditto, ® £ noi e * % 
E TABLE MAC) ; E MAKERS o OMA 
A HENES e* ea 
y wuh MULTIPLEgPLATES, {:8m To TAB QUREN, *: 
DEN £6 10s £50 — e | 98 HOLBDHN VIADUCT, i 
e 
1 the Press for Early Pubhication—-GRIFFIN'S | New CATALOGISE of | NEC eu CHES > 
ELECTRICAL, MAGNETIC, and GALVANIC APPARATUS. mosh “ts ‘confit os Rect ST 
Enlarged and fully Illustrated Send Name and Address forge ey 2 AMISSO LgNDON 
" Y E 9 ItL.usrRATÉD MEX GONE GER FRE. si 
JOHN J> GRIFFIN & so NS p e ? NICE & ZAMBRAS 2 Mustrated CaBlogue," too Pages 
Je . 91:200 EngamvingsgPrice;5saód ° oe ue 
22 GARRICK STREBT, LON BON, we Telephone Wo, 6583 Tefegraphie Address i‘“Necretri, Lepdon i 
" . x e 2 . e ** . . e "E * 4 
s *s e . : 
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DEPARTMENT*OF SCIENCE AND ART J e° e BACTERIOLOGY zd 


° ROYAL COLLBGE OF SCIENCE, |» KINGS GOLLEGÉ, LONDON 
Paorrssog-JEDGAR M CROOKS ANK, MB 


: STEPHÉN'S GREEN, DUBLIN . DEMONsTRATOR-RICHARD T HEWLETI, M : 
SESSION 1892-93 The Laboratory 1s open daily from roam togpm forINSTRUCTION, 
‘The Royal College of Science supples Courses of Instruction in the | me ORIGINAL RESEARCH é 

*. Sciences applicable to the Industrial Arts. especially those which may be Attendance for Oxg MONTH e 45065 o 

<lassed broadly under the heads CHEMICAL MANUFACTURES, £N- Special Post GraduateSCourse, Fridays, rza m tozpm Xm e29 5 

NEERING, 20d MINING College (As R C pd 1) MR Evening Class, Monday, 7 p m togpm #2 2 c 

iploma of Associate of the College (As c 15 granted at the T 
. * end ofthe Three Years’ Course, the required conditionsWeing complied with For Syllabus, apply to the SECRETARY e 


Four Royal Scholarships, of the value of 450 yearly each, with free LONDON UNIVERSITY 


admission to the Lectures and“Laboratories, are attached to the College 


Two are offered for competition each year to Associate Students, not being MATRICULATION, B.A, AND B.Sc 


Royal Exhibitioners, on the completion of their First Year's Course 
. PES aaya ole by o eene Students iste for each se arate EXAMINATIONS 
ourse of Lectures, £1 for Half Course of Experimental Physics, or £xo for The EVENING CLASSES at KING'S COLLEGE (Strand), London 
all the Lecture Courses of a Faculty, for the Session next to Sonfrset House, are arranged to prepare for these Examinations , 


FOR ANALYTICAL CHEMISTRY—£2 for a Special Course of One 
Month, £s for Three Months, £9 for Six Months, 412 for the entire re Ar Prospectus or Syllabus of Lectures, price złd by post, to the 
eJ W CUNNINGHAM 


. Session 
42 for a Special Course of One Month , 43 per Month for Six Hours 4 Day tr UNIVERSITY COLLEGE 





FOR PHYSICAL LABORATORY—4 per Month (One Hour a Day), m . 
or £6 for the Sesston (One Hour per Day) 


Pais - . 
FOR ASSAYING—4s for Three Months ,"£g for Six Months, £12 for LECTURES ON GEOLOGY " By Prof T G BONNEY, DSc, 





the entire Session FR 
FOR ZOOLOGICAL LABORATORY — £a for a Special Course of One MM 
Month, £3 for rst Medical or 2nd Arts Course Royal University of Ireland , General Course begins WEDNESDAY, OCTOBER 5, at noon 
Fg for a Special Course of Three Months Special Course for Engineerirg Students begins MON DAY, OCTOBER 
= R BOTANICAL LABORATORY—Same as Zoological Laboratory | 10, at1pm 
FOR GEOLOGICAL LABORATORY —42 for a Special Course of One Preparatory Classes for the BSc of the University of London and fot 
Month other spectal purposes ` 
FOR DRAWING SCHOOL—£3 for the Session , £2 for One Term For further particulars apply to z 
The Chemical and Physical Laboratorigs and the Drawing Schools are J M HORSBURGH, M A, Secretary 
open Daily for Practical Instruction = 
E LECTURER on ORGANIC CHEMISTRY 
Mathematics, Mechanics and The Committee of the CHARING GROSS HOSPITAL MEDICAL 
Mechanism } Prof W McF Orr, M A SCHOOL propose to appomt a LECTURER on ORGANIC CHE- 
Descriptive Geometry, Drawing, ) Prof James Lyon, M A MISTRY at 1 Guaranteed Minimum Remuneration of £100 per annum 
Engmeerme and Surveying : He will be required to give a Short Course of Lectures on Orgamc Che- 


Chemistry, Theoretical and Pee) Prof W N Hartley, FRS, | mistry and assist Mr HEATON (the Lecturer on Chemistry) m conducting 
tical , and Metallurgy FCS,FRSE the various Practical Classes 
Prof W F Barrett, FR SE, Candidates for the Appointment are requested to send m their Applica- 
tions, accompanied by Tesumonials, by 1 UESDAY, OCTOBER 18 


Physics, Theoretical and Practical RIA 
Prof GA J Corg, eF & (Dean For Full Particiltars apply to 





Geology of Faculty for the Sessi STANLEY BOYD, Dean 
Mining and Mineralogy Prof J P o'REILLY,C E, M RIT A 62 to 65 Chandos Street, Strand, WC è © . 

Botany Prof F Jounson, D Sa, FLS * 
Zoology Prof A Ç Hanow MA,PZS, UNIVERSITY COLLEGE OF NORTH 


The Courses of Chemistry, Physics, Botany, Zoology, Geology, and s WALES, BANGOR 
Mineralogy ar» recognized by the Royal University of Ireland, and Certifi- Applications are inyited by tne Council for tm Post of ASSISTANT 
cates of Attendance are granted to Medical and other Studentsaftending the | LECTURER in MATES; MATICS now vacant Salary £120 
Courses, and the Chemical Physical, Botanical, and Zoological Laboratories, Applications (with Testimonis) should be received not latere than 
Programmes may be obtained on application at the College, or by letter | SA] URDAY, OCTOBER 15, by the @ndersigned, from whomalso furthe- 
addressed to “ The Secretary, Royal College of Science, Stephen’s Green | particulars may be obtained 











Dublin " JOHN EDWARD LLOYD, Secretary and Registrar 
athe First Term of the Session will commence on MONDAY, OCTOBER September 29, 1892 
3: 1692 
pus intending S KHAN Students qul be rer es to pass "as UNIVERSITY COLLEGE OF N ORTH 
nirance Exanunation in Eleveentary Mathematics and Elementary 
Practical Geometry, as uicated on p 5 of Programme, copies of aac? WALES, BANGOR. 
may be had on application from the Secretary ® Applications are tavited by theeCouncil for the Post of ASSISTANT 
/ Prot f P O'REILLY, Secretary LE TURER and DEMONSTRATOR ın CHEMISTRY now Vacant 
alary £120 
uM A Applications (with Testimonials) should be received not later than 
BALLIOL C LLEGE, CHRI STCHU RCH, Lus JRDAY, OCTORER 15, by the undersigned, from whom also further 
articulars may be obtaine 
e. AND JOHN EDWARD I LOYD, Secretary and Registrar 
e — TRIMITY COLLEGE, OXFORD. September 29, 1892 j 
NATURAL SC&ENCE,SCISOLARSHIPS AND EXHIBITIONS | ADVERTISE R, having had a Training at 
A combined Exagunation for fatural Scypnce Scholarships and Exhibi- an Enginewing College and in @hemical Laboratory, requires position 
tions will be held by the above Colleges, beginng’ on TUESDAY, in gngEaperimental Laboratory, without remuneration —Address, 
NOVEMB 15 #892 . N Ei fav, Walk House, Barrow-on-Humber, Hull 





Three Scliblarshtps and Two Pshibitions will be offered, the Scholarships 
. 


ENUGPTESPNESURRCHE T 
c Ae rtr EXRQTUR will be Physics, Chemistry, and Biology, but B J A M E S R. G R EG Ò RY, 





Candidates willnot be expected to offer themselves ın more than two of e. 
Bio é : MINERALQGIST «AND GEOLOGIST. 
Particulgrs may be obtained by application to A Pernon HARCOURT, ee. 
Christ Church, Oxford e *e999«$*992999999099909999 
» ^ SPEPLAL AND TYPICAL COLLECTIONS 
2 e e ‘or SrupEN'ys, Lecgurers, MUSEUMS, &C , 
As supplied po the Science and Agt Department, South Kensington 
ee. SCIBNCE SCHOLARSHIPS. a EVERY “REQUISITE FOR PRACTICAL WORK, 
-» Speoigl facihtigey are affasded by the extensive LaWorttofties of si e. eAlso, MiSeum Fittings, pr and all Materials for Display, &c » 
. * e. 
«PÉNYWERN HOUSE NULJTARY AND ENGINEERING? GOLLEQE t COLLECTIONS OF MINERALS, FOSSILS, & ROCKS, 
, o Illustrate all Elementary Works 
E in cd ES Pain SOT S SPBCIAL COLLECTIONS FOR EACH WORK 
. s TECIpat-— e neg 
G. W. DE TUNZELMANN, B Sc (rof itty ) MIEE ' ‘NEW LISTS NOW READY, 


. 
Telegrams 98 Tunselnann, London" ‘ind may bid Post free on application at the Repository and Museum, 


*. 
Stulents* areeregularly sent % the Collegf by Ledina Education? | € 88 CHARLOTTE STREET, FITZROY SQUARE, 
Authorities, whose Names aye givemon thegProspectus @ *, ele. Pia k LONDON e bg 
s 
Sr * e ° e o * . œ . 
e s . e * e *e 
. - e e * p s. K . * * 
b ë a m . e . A e A á 
. z * . s . 
. . 
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MINERALOGY, . 


. SAMUEL! HENSON, ` 


97 REGENT.STREET, LONDON, W., 


ESTABLISHED 1840 "S. Late 277 STRAND 


Choje@ Mineral Specimens, Gem Stones, Carved Qpals, Polished Agates, 
Rock Cr#sfal Balls, Fossils, Rocks, and Reck Sectiéns 


LATEST ARRIVALS 
Ruby and other Vaneti& of Cassitertte on Quartz, Australia, Beautiful 
Blue and@White Calamine, Adamite, Laurium, Crystallized Brucite, Melano- 
Rhlogite, Roscorhite with Gold, Apophyllite, Mexico, very Beautiful Doubly 
erminated Vanadimte, Arizona, Phenacite on Quartz, Colorado Large 
Crystal of Pyroxene, Pink Grossular, Ruby on Matrix, Burma, Diatom- 
aceous Earth, Hakodat Japan 


F. H. BUTLER, MA Oxon., Assoc.R $ Mines 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON 


Dealer 11 Rocks, Minerals, Fossils, and other Objeft$ 
of Scientific Interest. ° 


Recent Additions to Stock include a large selection of named and localized 
British and Foreign Trilobites handsome Specimens and Macro-Sections of 
Phonohte and Limburgite from Scotland and Grand Canary and of nume- 
rous interesting Rocks from other sources Microscopical Preparations of 
newly-hatched Larva of Ortonza natalensis and Icerya Purchasz , fine ex- 
amples of Iridescent Engraved Glass, and a smal! but choice series of 
Seventgenth and Eighteenth Century lradesmen's Tokens General Cata- 
logue now ready 


LIVING SPECIMENS FOR THE 
MICROSCOPE. 


Volvox globator, Spongilla fluviatilis, Lacinulana socialis, Melicerta 
ringens, Stephanoceros Eichornn, Plumatella repens, and other beautıful 
specimens of Pond-Life, also various types for the Biological Laboratory 
Specimen Tube, rs Post-free ! 


T. E. BOLTON, | 
FARLEY ROAD, MALVERN BINK | 








- NATURE, + ` 











THE ZOOLOGIST., ` 
A MONTHLY MAGAZINE OR NATURAL HISIORK * 


Turd Series Edited by J E HanrING, FL s*, F Z S., member of the 
bd British Ornithologists’ Union , contatns— 


Original Articles by well-known naturalists ın qyery branch of zoology , 
habits of animals arrival and departure of migratory birds , occurrence of 
rare birds , distribution and migration of British fresh-water fish , new or . 
rare marine fish, local aquaria, British reptiles, British land and frefh 
water mollusca, with remarks on the haunts and habits of the species, and 
other matters of gengral interest to those who delight in natural history — e 
Reports of the Linnean, Zoological, and Entomological Societies Reviews . 
of naturalhistory books Occasional tranglations from foreign zoological 
journals of rmportant and interesting articlesin vartous branches of zoology 
There are occasional woodcuts 


SIMPKIN, MARSHALL, & CO , Stationers’ Hall Comrt 


THE,ENTOMOLOGIST: 


AN ILLUSTRATED JOURNAL OF GENERAL ENTOMOLOGY 
Edited by RicHAgRD Sourn, FES, 
With the Assistance of 
H W Batres, FLS, FES, &c. 
C R Birurs, FES Dr D SHAR, FZS, FES ,&e. 
W Lucas Distant, FES &c G H VERRALL FES 
EowARDA FrrcH,FLS,FES | W Warren, MA, FES 
MARTIN Jacosy, FES J J Wer,FLS,FZS,FES 
JH Leecn,BA,FLS, FES |F B Wurre,MD,FLS,FES, 
There are frequent Lithographed Plates by the best Entomologicodümme, 
Artists, and occastonal Woodcuts 
London WEST, NEWMAN, & CO , s4 Hatton Garden 
THIS 


aa re ge ee EDAM 

HOLLOWAY S PILLS. Bienen 
Is unequalled zn the Cure of all Disorders of the LIVER, 
STOMACH, KIDNEYS AND BOWELS. A Great PURI- 
FIER of the BLOOD, a Powerful Invigorator of the 


System, if suffermg from WEAKNESS AND DEBILITY, 
and is @ndyualled in Complaints incidental to Females. 

















The following’ is a list of the Portraits that have appeared in the dbove Series.— + 





WIMSHURST MACHINE. 
, Works in any Weather. Best made, Studded Plates. i 


WITH 15-INCH PLATES, £4 10 o 
i I7 e 5 10 O 
20 75 6 10 0 


NEW POLARIZING PRISM. 
CHEAP &CHOOL APPARATUS ° 


Approved by Science and Art Depayiment. 


IX ZA XOU IER SE. & PEAK. 


56 CHARING CROSS ROAD, W & 


SCIENTIFIC WORTHIES  ." 


LU 
e 
11 





MICHAEL FARADAY ° ) 
THOMAS HENRY HUXLEY e. P 
CHARLES DARWIN . 

JOHN TYNDALL 

GEORGE GABRIEL STOKES . 


SIR GEQRGE 8 AIRY .* . 
LOWIS R AGASSIZ ° ur 

JEAN BAPTISTE ANDRÉ DUMAS 9 * 

SIR RICHARD OWEN . 


JAMES CLERK MAXWELL ud 


SIR CHARLES LYEVML * : 
SIR CHARLES WHEATSRONE 
SIR WYVILLE THOMSON 7 
ROBERT WILHELM, BUNSEN x 
ADOLF ERIK NORBENSKJOLD ə, 
LORD KELVIN . . 

* HERMANN L F HELMHOLTZ e 
SIR JOSEPH DALTON HOORER.* . 
WILLIAM HARVEY. 


° 
Proof impressions of these, prented om India 
Ds. each, ow the Sæ of 27 Portrait® n a 


2 * 


» JAMES PRESCOTT JOULE * è 
WILLIAM SPOTTISWOODE. è 
ARTHUR CAYLEY e 
SIR C W SIEMENS 
JOHN COUCH ADAMS 

e JAMES JOSEPH SYLVESTER * 

* > DMITRIIFANOWITSH MENDELEEFF „ 
A LOUSS PASTEUR * *. 
. . 


. isis x 

pape, may be had from the” Publishers, price o 

Handsome Borigoleo for S7, cmrriage paiff . 
e. 


"THE PORTFOLIO M&Y PE HAD SEPARATELY, PRICE 6s 9 
Cheques and Mpney? Orders payable to MACMILLAN & ÇO, . 
OFFICE OR “NATURE,e29 BEDFQRD STREET?STRANDe ES 

e. *. 


e’ . e * v e x 
be, h è 
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DAVID DOUGLAS'S LIST. 


Sen ' 





* 
1 Vol , Demy 8vo, 650 pp , with 6 Etchings, 2 Coloured Plates, Map, and 
* Woodcuts in the Text, Price 30s 


A VERT"BRATE FAUNA OF LAKE- 
LAND, including Cumberland, Westmoreland with Lancashire North 
Sfthe Sands BytheRev H A MACPHERSON MA, Member 
ofthe British Ornithologists’ Union, &c With a Preface by R S 
Ferguson, FS A, Chancellor of Carlisle, Author@f “A History of 
Cumberland,” &c 


eo 
x Vol , Small 4to, Illustrated, Price 305 


eA VERTEBRATE FAUNA OF ARGYLL 


AND THE INNER HEBRIDES By J A HARVIE BROWN 
and T E BUCKLEY  Formingthe Fifth Volume of the ** Vertebrate 
Fauna of Scotland " Series 





x Vol Small 4to, with 16 Full-Page Etchings, and 8 Photogravure 
Vignettes, Price 305 


THE SCOTTISH DEERHOUND With 


Notes on its Origin and Characteristics By E WESTON BELL, 
FZS FSA Scot with Chapters on the Various Theories respecting 
the Original Scottish. Deerhound, the Modern Deerhound Deerhounds 
endi onncction with the Present Day Deerstalking, Description of Cele- 
rated Deerhounds Proposed Deerhound Club, and containing Portraits 

of 22 Celebrated Deerhounds 





Edinburgh DAVID DOUGLAS, ro Castle Street 
London MARSHALL, HAMILTON, KENT, & CO, Ltd 


SCIENTIFIC BOOKS 


ON SALE BY 


MACMILLAN & BOWES, 


CAMBRIDGE. 


**999999996099999999996999999 





° ROYAL SOCIETY Transactions fiom 1836 to 1885 
1836 to 1874 in 39 Vols, Halfbound, 1875 to x885 in 28 Vols, Cloth 
Inal,67 Vols gto £50 e 

ROYAL SOCIETY Proceedings from Vol 1 to Vol 50, 
Number soq (18o0-November 1891) 49 Vols, Cloth, and Parts 
A14 z4$ 

MONTHLY NOTICES OF THE ASTRONOMICA I» 
SOCIETY OF LONDON Vols rto 4% (1827-82), Vols 1 to 33 
Bound into rz Vols , Cldih, the rest ın Parts as Published, with Index 
to the first 29 Vols £25 è f 

PROCEEDINGS OF THE LONDON MATHE- 
MATICAL SOCIBÉY Vols rto 21 (1891), ın Cloth — £16 





m Just Issued, 8vo, 35 Pages 


CATALOGUE of BOOKS and PAPERS on 
* ELECTRICISY, GALVAISISM, and MAGNETISM 
DURAU & CO, 3$ Soho Sqgare, London, 


' RECENT. SHELLS... 


Latest aftrigals from my numerous Correspondents 
~Special Interest to offer 


e 
e Ephppodonta Magdo ugalh } a remarkable new genus * 


A lu 
Heli» {i IÉctopylis) Fulton: (a striking new spies) 


New dhd scarce species from St Helena 


Fine M priis ped » from the Kas: Hills e 
e: WAWQED orrespondents wn Mexico and South America 


HOGH F LTON, Dealer in Recent, Shells, # 
° e ĝ9 Furftayı Roan, LONDON, sev? . © 


@e 
ER e 
GLASS-TOPPED.BOXES: 
. Neat Retangular Boxes. e o 
e? d by rj isches, deZth x inchgper orem 4d 
sooo » n Io» » 8 6d 
3 a9 2 e. s Yn ” as od 
Circular Boxes, Carg Trays, Giai: Tbes a 6 
*" HUGH ULTON, 
e 39 Futuam Roan, SLoxpoN 
: e e >œ 
. 
e 


e Always something of 


” 


"Ce NATURE ' 





e. e 4 ° * 
[Ocrosz 6, doo > 
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. The Obpositgbne of Jupiter, Oct. 12, 1892. 


JUPITER AND HIS SYSTEM. 
- ELLEN MARY. CLERKE. 


Demy 8vop Wrapper, 1s. per Post, rs zd 


This compendious httle monograph 1s intended to convey in a popular 
form the results of the most recent observitions on efupiter, which, during 
some weeks following October 12 will be in a specially favourable pogitron 


“BORNEO: 


ITS GEOLOGY AND MINERAL RESOURCES 
DR. THEODOR POSEWITZ. 


Trapslated by FRED H Hau, Ph D, FG S® of the Geological Survey 
e of England and Wales 


Wigh Maps and Illustrations Demy 8vo, Cloth, Price rys 
EDWARD STANFORD, 26 and 27, Cockspur Street, S W 


ENTIRELY NEW AND THOROUGHLY REVISED 
EDITION 


KIRKES' HANDBOOK OF PHYSIOLOGY +, 


With over sco Illustrations and Coloured Plates, Crown 8vo, 14s 
Thirteenth Edition 


A HANDBOOK OF PHYSIOLOGY.* By, 
W MORRAN1 BAKER, FRCS Surgeon to St Bartholomew's 
Hospital, Examiner in Surgery at the Royal College of Surgeons, and 
VINCENT DORMER HARRIS, MD Lond, Demonstrator of 
Physiology at St Bartholomew's Hospital 


JOHN MURRAY, Albemarle Street 


ON THE MODIFICATION OF» ORGANISMS. 


A CRITICISM ON DAR WINS 
By DAVID SYME 


Rot'—Dr A i Wallace “A shrewd cutic "D, Romanes 

* A vigorous criticism "—/ V TYtes “No earnest student can afford to 
] 5» 

neglect so firm, and clear, and strong a ertticism @f Darwin "—Aberdecn 


Free Press . 
Pricg 3s 6d . 
SIMPKIN, MARSHALL, & CO, Lip, London 


Londoa 











Fourth Editon, pp 300, 55 


PROTOPLASM Physical Life and Law 
By LIONEL BEALE, FRS 


Facts and Aiguments against Mechafucal Views of Life as accepte 
by Huxley, Herbert Spencer, Strauss, Tyndall, and many others 


HARRISON & SONS, so Pal! Mall 


ON THE ORGANISATION of SCIENCE 


By A FREE LANCE ıs nett “Pathy 3ndgumely merits careful 
consideration, we trust it will be widely «hd thoughtfully 1ead ' — 
Chenttcal News '' Cleverly written, and bristles with numerous points 
of scienufic iterest ’’—Sczence Gossip r7 


e * LONDON WILLIAMS & NORGATE 
. 
Just Pablished, Price 35 , free By Post, X aha 


THE OWENS COLLEGE CARENDAR 
* FOR FHE SESSION 1892-93 
MACMILLAN & CO, Lond8n. J E CORNISH, Manchester 
B 


. Post Fife forgSix Stamps 
Natural History Boot Circular (No 117), 
elmportant Warks for Saleon 


MAMMAJs, 
. ORNITHOLOGY, 
."REPTILIA '& AMPHIBIA. 














S. WILLIAM WESLEY & SON, , 
. 28 EfsEXeSTREET, STRAND, LOND 
. . © *. 
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ry = 3 Cy we e — a . 
Instrument Company, C&mbridge. ° NO BELLADONNA NEEDES. 


N aN cogimunifations "Iftarument Compatty | FOURNET'S REPRAGTOMETER. ^ 


Price List of Scientific Instruments, sent post frec. T OCU LIST'S APPARATUS (PATENT) e 






































* illustrated Descriptive List*sent on receipt of rs éd, e SILVER MEDAL, PARIS, 1989 
e The Cambredge Scientific Instrument Company, See ““ ENGINEERING,” July 18, 1890 ° 
St Tibb’s Row? Cambridge Shown bgfore the Royal Institution.* 
E CURATIVE SPECTACLES ° 
SCIENCE INSTRUMENTS 
a 
: one FOR UNEASY SIGHTS, 
An Illustrated, Priced, and Descriptive Catalogue of the Instru- MR A. FOURNET (The Inventor), ` 
ments of Science which are used in teaching and demonstrating 18 BENTINCK STREET, WELBECK STREET, w 
every branch of Physical Science, as well as of theginstruments (Hours 11 tll 7 ) 
which are used in Orginal Research and ın the applications of C Itati F 5 
Science to Technical Industries and Pursuits onsultation ree, os. " 
PRICE TO NON-CUSTOMERS, Ys, 6d, POST FgRE | iia vind oen rud 75 6a TN 
orning Post —''*Is bad sight on the increase?" is answer 
vov ete tovto e Fournet with much common sense ” "s E d 
B RADY & M ARTI N Homaofathic Review —“‘1f you need to see better, yet shrink from 
f] glasses,read A Fournet’s ‘ Philosophy of Sight ’’’ 
NORTHUMBERLAND ROAD & 29 MOSLEY STREET, (S Stamps, from the Author) 
Newcastle-on-Tyne 
PARTNERS- MARINE LIFE FOR THE MICGROSCOPE™ 
N gi MARTIN, C E STUART, BSc, H SPARGO, ASc,FIC | Those desirous of joining my course of subscription ‘liveyars’? will 
please note that a new series is now about to begin 
D U S T I N A I R x The subscription of 308, @vepatd, covers a course of 26 jars sent 
x fortnightly post free 
ahe *KONISCOPE (COLOUR PHENOMENA) the The objects are sent in 6 oz Jars, and comprise, among other beautiful 
3 and interesting objects, Living Forams, Sponges in repro, Hydrozoa 
Pocket DUST COUNTER, and the FOG COUNTER. | (Corse, Obelia, &c), lovely Micro tube Annelids, Sys, &c , Polyzoa 
(such as A leyonidzum and the beautiful Aembranipora) many interesting 
Instruments designed by JOHN AITKEN, Esq, FRS, &c UP Crustacea in great variety, and lastly, Embryos of Annelids, 
Olluscs, ari ishes 
VW X 3a LX AIVE EX U M E, Accompanying each jar 1s a Descriptive Sheet with Drawing of the 
| prircipal Animal, while the Subsidiary Animals are briefly enumerated 
Screntefie Instrument Maker, Edinburgh 
€, l Intending Subscribers please apply at once to 
* Tam obliged to you far sending the Koniscope ®t seems to act well, . 
and is a well-made piece of apparatus T enclose cheque for the amount of J. SINEL, Biological Laboratory, JERSEY 
e your account " . - EE = <= E 
EXPERIMENTAL PHYSICS, , COLLECTIONS OF MINERALS, 
Ser I—Galvanic Electricity and Book 8f110 Exercises 30s. | ROC KS, OR FOSSI LS, 
» Il —Btatic a a - 2? ” 30s | For t®e Use of Students, Science Teachers, Prospectors, &c , and to 
a III —Acoustics "^. €. » » 30s illustrate the leading 1 ext-books, in Boxes, with Trays 
» 1V—Opties ” n » » 32s 50 Specimens,l1Os 6d ,100do,21s , 200 do , 428 
‘ihe Apparatus and Book Carriage Paid to any Railway Station of | Mew Price Listof Minerals, Rocks, and Stratigraphical Series of Fossils 
Post Town on Receipt of Remittance Book itself, 4d st f : Post Pree 
dem 2 ee SI s ROSE Sree + ROCK SECTIONS for the MICROSC PE from zs 6d each, Post Free 
> CATALOGUBS GRATIS 
. CABINETS, GLASS-CAPPED BQXES, TRAYS, HAMMERS, &c 
| always m Stocke 
" eS Tu T |THONAS D. RUSSELL, 
Math strument Manutacturer to Government lof 
x ser ri Science and Art Department, Admiralty, &c RC 78 NEWGATE STREET, LONDON, E.C. 
Mathematical, Drawing, ana Surveying Instruments "E E p MS a 
of every description, NOTICE —Advertisements and business letters for n 
Ofthe Highest Quality and Finish, at the most Moderate Prices NATURE should be. addressed to she Publishers , 
IHlustrated Price List Post Fre 
W F S obtatned@he oniy Medal in the Great Exhibition of (862 for | Editoria? communications to the Editor The teie- 
E«cellence of Construction of Mathematical Instruments, ano the onlye graphic address of NATURE zg “ PHwsis, LoNDboOf 
Gap Mspat In the InternationaPInventions Exhibitiqgn 1885 for Mathe 
pa tet Work Silver Medal, Architects’ Exhibition EN A, SUBSERIPTIONS TO “NATURE.” e 
Address -GREAT TURNSTILE, HOLBORN, LONDEN, we . v e sed 
pai x = Yearly ë e 580 e 
TO SCIENCE LECTURERS. Half-yearly . E ogee . t 
QM MWbcnrss PATENT COMBINATI@N OPTICAL LAN. Quarterly dus o 7 
used by late eur PENTE sq, Pro ORBES ew . us . 
Triple constructed for B J Marnen, Esq Mhs season New Ox yhydro- TE BLACKS ABROAD 1 fo $ 
gen Microscope Grand Results Dd®wra ‘imple, Prizd Medal Highest early * e 
Award Supphedto the Royal Polytechnic Institution, Dre GRATTAN Half-yearly . o rs96 . 
Guinness, Madame ApkriNA Paeti &@ Patent Pamphago@ Lantern Quarterly e o Seo ® 
Sanat gp Tecinre Sets Novelties opis and. Best e jaborately Hlas- a 5e -—— 9 e 9. . 
trate atalogne, 300 pages, 1s , Postage 5d maller do, amph- . 
lets Free HUGHES, E A Brewster House, “Mortimem Ronde GHARGES FOR ADVERTISEMENTS. 
Kingsland, N * . a 9 ee Three Lines in Column e e* oO ev 6 "^*^ we 
. E Peg Line after . oo g 
A LB E RT EDWA R D JÅ M RAC H .* One*EightisPage, or QuartéreColumn o 18 6 
(Late CHARLES JAMRACH), E^ g TA AE Holi MILIA . 1 a go 8S 
e e aii aw agg, Oma C oiuign LJ 3 . . 
NATURALIST, "oN, Whoft Page "eb o 
—€ 
18 ST GEORGE STREET e&AST | è — Maneys Ortiersgpayable togMACMILLAN & CO ° è 
Implements of Savage Warfare, Idols, Sacre Masks, Peruviangottgry’ . e 
Netsnkis, Chit, Tacs Gongs, Shells, and qjher Gurios e v 1 ORF CE * 29 BEDFORÐ STREET, STRAND, w C 
. e s . te e . e ee se 
e* e ^. s è 
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; MESSRS. MACMILLAN AND 00.8 MATHEMATICAL. WORKS. 


ARITHMETIC. 
my Preliminary ‘Megs tetany Specimens of | Arithmetic for Beginners By J Es r BRooksMITH 
PAPERS SET AT THE, 1882-91 With Answers to the Mathe- Globe 8vo 1s 62 “KEY, 6s 6d 


matical Questions Subjeets Arithmetic, Algebra, Euchd, Geometrical 
Drawing, Geography, French, Enghsh Dictation Crown 8vo 3s 6d 


A Course of Easy Arithmetical Examplgs for Begin- 
NERS By J G BRADSHAW, BA Assistant Master at Clifton 


* 


x^ College  Globe8vo 2s With Answers, 2s 6d e 
* Anthmetic in Theory ang Practice. By J Bnoox- 
SMITH, M A. Crown8vo 4s 64 KEY ros 6d 


° Agithmetic for Schools, By Rev BARNARD SMITH, M A, 
late Fellow anc Semor Bursar of St Peter’ s College, Cambridge 


Crown8vo 4s 62 KEY "Crown8vo 4s 


Arithmetic for Schools By Barnard SuiTH, MD 
Revised by W_H H Hupson, M A, Profe’sor of Mathematics, 


b Kung s College, London Crown Svo 4s 6d 

Exercises in Arithmetic. By the Same Crown 8vo 
With Answers, 25 6d Answers separately, 6d 

School Class-book of Arithmetic. By the Same 18mo 


» 35 Or separately, in Three Parts, rs each KEYS, Parts I, II, 
and III, 2s 6d each 
Sh Book of Arithmetic, BytheSame 18mo Or 


Separately, Part I , 2d Part I1, 34. Part 111,742 With Answers, 
1s 6d Answers, 67 KEY i8mo 45 


Examimation Papers ın Arithmetic 
1x8mo ıs 67 ‘Lhe Same, with Answers @18mo 
KEY 18mo 4s 64 


By the Same 


2s Answers, 6d 


Help ¢o Arithaeto "Desigfted for the Use of Schools. 
By H CANDLER, nage eae faster of Uppingham Shel 
Second Ediaon Fatra Wap 8vo 

Rules and Examples ın Afithmetie By the Rev" T 
DALTON, M A, Assistant Master at Eton Wew Edition, with 
Answers 1i8mo 25 

Higher Arithmetic and Elementary Mensuration. 
By P GOYEN, Inspector of Schools, Dunedin, New Zealand Crown 
8vo ss [KEY Jn the press 

Anthmetical Exercises and Examination Papers. 
With an Appendix containing Questions in Logarithms and. Mensuration. 
By H S HALL, MA, Master of the Military and Engineering Side 
Clifton College , and $ R KNIGHT, BA lobe8vo 2s 

Exercises in Arithmetic for the Use of Schools. 

ntaming more than 7080 Original Examples By SAMULL 
ISLEY Crown8vo ss  Alsoin'Iwo Parts, 2s 6d each 

Arithmetye for Schools, By Rev B Lock, MA, 
Senior Fellow and Bursar of Gonville and Caius College, Cambridge. 
With Answers and rooo Additional Examples for Exercise — Third 
Edition, Revised Globe 8vo 4s 62. Orin "wo Parts —Part I 
Up to and including Practice 2s Part II With 1000 Additional 
Examples for Exercise 35 KEY Crown 8vo tos 67 

Arithmetic for Beginners A School Class book ot 
oe. ee By the Same Globe 8vo 2s 64 KEY, 
Crown 8vo 


A Shilling “Book of Arithmetic for Elementary 


SCHOOLS BytheSame 18mo 15 With Answers, rs 6d 
ý e. 


ALGEBRA 


Rules and Examples in Algebra. By Rev T DALTON, 
Assistant Master at Eton Part I 18mo 2s KEY Crown 8vo 
75 6d Part Il i8mo 2s ód 

Algebra for Beginners. By H S Hatt, M A, formerly 
Scholar of Christ's College, Cambridge, Master of the Mihtary Side, 
Chfton College, and S R KNIGHT, BA, MB, ChB, formerly 
Scholar of Trinity College, Cambridge, late Assistant Mastes ay Marl- 
borough College Globe 8vo 2s 

Elementary Algebra for Schools. By H S HALL, 
M A, Master of the Military and Engineering Side, Clifton College, 
and S R KNIGH1, BA sixth Edition, Revised and Corrected 

° Globe 8vo Bound ın Maroon-coloured Cloth, 3s 6d — With Answers, 

bound 11 Green coloured Cloth, 4s 6d KEY 8s 6d 

Algebraical Exercises and Examination Papers, To 
accompany ELEMENTARY ALGEBRA By the same, Authors 
Second Edition, Revised Globe Bvo 25 6g 

Higher Algebra. By the same e Third Edition 
Crown 8vo 7s 64 KEY Crown 8vo 10s 

Algebraic Factors Classified and Applied. By J 
ABBOT JARMAN, Miltary x Un formerly Professor of Mathe- 
matics and Engineering at the Royal Agnicultaral College, Cirencester, 
and late Principal of New Galleze, Southsea 


Algebra for Beginners. By Isaat Topuunter, FR S 
1mo 2s 6¢ KEY  Crown8vo 6s 62 


Algebra for Colleges and Schools. By the same Author 
Crown 8vo 75 62 KEY Crown 8vo tos 6¢ 


Algebraical Exercises — Progressvely Arranged By 
Rev C A JONES, and C H CHEYNE, N Å , late Mathematical 
Masters at Westminster School rB8mo 25 6 

KEY By Rev W Faes, M A, Mathem&uc: 
School Crown8vo 7s 6d 


Arithmetie and Algebra, in their Principles @ind Applica- 


tion, with nufflerous systefhaudilly arranged Examples taken from the 
Cambridge Examination Papers, with especial refesgnce to the Ordinary 
Examination for the 8 Aa Degree By Rev BARNARD SMITH, 
MA New Edition, carefully Revised. Crown 8vo zos 6d S 


Elementary Algebra. By CHARLES SMITH, M.A., Master 
of Sidney Sussex College, Cambridge Second Edition, Revised, 


Master At Westminster 


Globe 8vo 4s 6d 
A Treatise on Algebra By the same Author Second 
Edition Crown 8vo~ 7s éd KEY Crown 8vo ros 64 . 


: EUCLID AND PURE GEOMETRY. * 


A Treatise on Geometrical Conies? In a¢cordance with 
thé Syllabus of the ociation for the Improsement of Geometrical 
Teachıng By A COSKSHOLT, M A, Assistant Master at Eton, 
and Rev fF B WALTERS, M A, Principal of King Wiliam’s Col- 
lege, Isle of Man, Crown 8vo 5s 


Geometrical Exercises for _Begmners 
"SCQNSTABLE Frowr By 8vo 


Euclidian Geometry. * By Ree GUTHBERTSON, MA, 
LL D Pu Feap,8vo 45 Q4 


Properties Éf Conie Sectfans Proved Geometrically. 
By ReveH*G DAY, MA Part I The €lhpse, with aw ample 
Collection Æ Problems Crown 8vo 3s 6d 


Rider Papers on Euclid. Books I and II Graduated 
and Arranged in order of Difficulty, with an Introduction on Teaching 
Eucla By RUPERT DEAKIN, M A , Balliol College, Oxford, 
Heid E a of King Édward's School, Stourbridge Pott8vo is 


e Rughd. "legis Pand II By Cuartes L Dopncs$N,M A, 

udent And late Mathemifücal Lecturer, Christ Church, Oxfor 

e eth Edition with Worgs substituted for the ind €— 
used nthe Firs®@dinon " Gown 8vo 2s 


Euché and His Modena, : Rivals. By the same Astor. 


Second Edition Crown 8ve 6s 


Cüriogas ap Mathematica. But] A New Theory of Paralle& 
esame Author ‘Th®rd Edita Crowe Bva 2m, 


n Conie Sections. 
Enlarged at Svo 


*By SAMUEL 


Geometric Treatise gn By W H 
REW,MA New J.dii 5 


ient. Synthetic Geometry, of *the Point Line, 
AND aye aie "IN THE PLANE Sy : F DUPUIS A 
rofessor o re thematigs in thegUnivemity o en's College, 
Kingston, eua Brobe 8vo 4s 6 Pd ? 2 
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MACMILLAN, AND CO, LONDON i-us 
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The Elements of Geometry. By G B Harsrzp, Pro- 
fessor of Pure and Applied Mathematics in the University of Texas 
8vo 12s 6 

A Text-book of Euclid's Elements. 
Proofs, together with icu onc Theorems and Exercises — Classified 
and Arranged By H MA, and F H STEVENS 
M A, Masters of the Military 2 Engines Sle, Clifton College 

e Globe 8vo BookI, zs, Boohs I and II ¥1s 64 BooksI-1V, 
F BooksIllgand IV, 2s Books, VI and XI, 2s 6d, Books 

-VI, and XI ;4$ 6d , Book XI , 1s IKEY to Books I -v, 6s 6d 
the Blentosts of Solid Geometry By R B HavwARD, 
MA,FRS Globe 8 3s 

Euclid for Beginners Being an TrftroductfBn to existing 
Textooks By Rev J B LOCK,MA 2s 6d 

Geometrigal | Comes, Part a The Parabola By Rev J 

M A, an f DAVES, M & = Crown 8vo 2s 

The Progressive Euelfd, eBooks I and II With Notes, 

Exercises, and Deductions Edited by A T RICHARDSON, M A., 

Pea sae Masterat the Igie of Wight College Illustrated" 


Including Alternative 


Globe 8vo 
Syllabus eof plane Geometry (corresponding to Euclid, 
Books I - Prepared by the Association for the [nprovement of 
o Geomgrıc: eme; Crown 8v@ is 


*Syllabus of Mode&n Plane Geometry. Prepared by 
the Assaciation for tffe Improvement of Geometrical Teaching Crown 
8vo  Sefted 


The Ele ents. of Euclid, By I TopHuNTER, FRS 


i8mo 45:64 *"Books] andll is^ REY Crown8W 6s 64 


Elementary» Geometry. Books I*-V Contamıng the 
Spets of Eu@d’s First Six Books — Following the Syllabus of the 


Sr een 6 Assogiationg By Rev J M WILSON, M A, Head Master 
e. ton College Pxtra Fcap 8vo 4s 64 
Song Geomgtry and°Conic Sections, With Appendices 


on Tranoversalgand Hargontc Divisione Extra Fcap Bvo 3s 6d 


e (d. * , 


! ui à eid an A e LY "o4. DT 








Oegorfen p, "T = e l “ATURE oe. ME sak E 
MACMILLAN NEW ino STANDARD SCIENTIFIC B00 OKS: 


Now Ready, Globe 8vo, Cloth, 1s 6d 


imgcHNICAL EDUCATION AND ITS INFLUENCES ON SOCIETY: 


An* Address deed by his Grace the Archbishop of Canterbury at the D pening of the Croydon County Polytechnic,” e 
December 22, 1891 


FOR TECHNICAL AND HANDICRAFT CLASSES e e 
Naw Ready, 4to, Paper Covers, 2s 


THE GRAMMAR OF WOODWORK. . 


e 

A Graduated System of Manual po fo. Eleméhtfry, Secondary, and Technical Schools, designed or the Pupils of the 
Whitechapel Craft School by WALTER L DEG&g£RDON, Head Instructor ın Woodwork at the Whitechapél Craft School, 
formerly Woodwork Instructor in the Cambridge University Engineering Workshops With a Preface by H LLEWELLYN 


SMITH 
NEW AND REVISED EDITION 


Now Ready, Crown 8vo, Cloth, 6s 62 
MODERN VIEWS OF ELECTRICITY By Outver J. Lopez, DSc, LL. D. 
Professor of Physics in University College, Liverpool With Illustrations [Nature Serres 
NEW VOLUME e 


Now ready, Crown 8vo, Cloth, 5s 


EXPERIMENTAL EVOLUTION Lectures delivered in the “Summer School 


of Science and Art ” 1n Edinburgh, August 1891 By HENRY DE VARIGNY, D Sc, Assistant in the Muséum d'Histotre 
Naturelle, Member of the Société de Biologie [Nature Se zes 


NEW BOOK BY SIR JOHN LUBBOCK, BART 
Now Ready, Crown 8vo, Cloth, 6s 
THE BEAUTIES OF NATURE And the «Wonders of the World we Live in 
By the Right Hos Sır JOHN LUBBOCK, Bat, MP,FRS,DCL,LLD With Illustrations 
NEW AND CHEAPER EDITION 
s Extra Crown 8vo, Cloth, 7s 6d 


BEAST *AND MAN-IN INDIA. A Pop ular Sketch of Indian Animals in their 


Relations With the People A LOCKWOOD KIPLING, CIE With many Illustrations by the Author 
ST JAMES S GAZETTE A book which will give English readers a truer conception of the character of the natives 


than a whole library full of’statdard works A very charming volume which is at once entertaining and instructive , Of 
the admirable drawings . we cannot speak too highly The book itself 1s one of the best about India we have seen for a long: 
time ” 

By DR A eR WALLACE * 


Third Edition, Crown 8vo, 9s 


DARWINISM An Exposition of the Theory of Natural Selection, with some of. 
its Appheations By ALFRED RUSSEL WALLACE, LL D  Illustrfted 
SATURDAY REVIEW —“Mr Wallace’s volume may be taken as a fdithful Exposition of what Derwin meant It is 
written with perfect clearness, with a simple beauty and attractiveness of style not commnon to scientific wogks, with a dignity and 
freedom from anything like personal bitterness worthy of Darwin himself, and with an orderliness and @ompleteness that must 


render misconception impossible ” 
WITH PREFACE BY DR A R WALLACE « . e 


8vo 14s net ° : ° 
THE HIST ORY OF HUMAN MARRIAGE. By Epy&ns WesTERMARCK, 
z Ph D, Lecturer on Sociology at the UnRergit J of Helgngfors With Breface by Dr A R WaLLACI* ° 


TIMES —*“ A very learned and valuable work” Mr Westermarck propeunds views which an at once Sovel Y nd angenious, 
and supports tiem with great vaiiety of illustration and great cogency of reasoning His book is scientifically £ onceived and 
scientifically executed, and ıt should command the serious attention of all*scientific students of Anthropology ” 


BY THE RIGHT HON PROFESSOR HUXLEY, FRS e * 
e ° * Crown 8v8, 6s . 
PHYSIOGRAPHY* Xa Intreduction to the Study of Nature 13th Editioh a” s 
ACADEMY —“ It woyld haglly be possiblé to glace a more useful or suggestive book ın the hands of learners ad teacheis, — « 
or one that is better calculata to make phystagraphy a favourite subject in Phe science schools ’ n S °°, i 
e Bf DR TYLOR, FRS, : rn 
e Crown 8vo, Clgth, ,75 6d ee 
ANTH ROPQLOGY Aa Introdifction to the Study of Man and Tiviizatith. By 
EDWARD B TYLOR, D c L, PRs With Illustratidhs 
SATURDAY REVIEW — ^ Dr Tyl8r’s «plume is a nost attractive N pio faod di to the sciencé of 
anthropolog} He*has scel the am of. cung, . His wreg x clear andelumindüs, and Bis arfafigement ° 
masterly He wtites with as much ee le&rning x e. 
z " MACMILLAN €« co, LONDON ‘ * 4 P Le e 
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LODGE TLD *> Sc FR < MIE E Yvon Tones rus of Experimental Pfyscs in the uiu College, Liverpool. 


LIGHTNING CONDUCTORS AND LIGHTNING GUARDS, A Treatise on the Protection of Buildings, of Tefegraph 


Instruments and Submarine Cables, and of Electric Installations generally, from damage by Atmospheric Discharges 


530 pp , 159 
“A comprehensive and most instructive treatise, 
appheation " ’— Times 


ELECTRIC, LIGHTING AN D POWER. 


e Ordmary 


Illustrations Sewed, zs 62 


Grade Examination of the City and Guild of London Institute 
v F C AT LSOP, Author of “ Telephone Construction," &c &c 


fn 1 Vol, Crown 8vo, 


which is the work of one of our Hest authorities on modern map electricity end their practgal 
e 


y W PERREN MAYCOCK, MILE 
DISTRIBUTION. An Elementaiy Manual for Students PU for the 


Part T 125 


Written in accordance with the New Syllnbu® 
Shortly? 


PRACTICAL ELECTRIC *LIGHT FITTING. A Treatise on the Wining and Fitting up of Buildings n. Currert 


from central station mains, and the Laying down of Private Installations including the latest edition of the Phoenix Fire Office Rules 


N MAKING, THE PRINCIPLES OF. ByaFonEMAN PATTERNMAKER 


TERN 


" PATTE 


IE RN MAI With sor IURE 


Senior 


Coloured Plates, two-thirds natural size, by Percy HiGurrv In Four Parts bngerial 8vo 


By STUART A RUSSELL, Assoc M IntCE, MIEE 


ELECTRIC LIGHT CABLES AND THE DISTRIBU- 
"ION OF ELECLRICILY With 107 Illustrations 7s 62 
“The various systems of main distribution, heating losses, jomting, cost 
of distribution, testing. safety devices, &c , are dealt with ook of 
very alue "— Electrical Review 


By JOSEPH POOLE, A I E E (Wh Sc 1875) 


THE PRACTICAL TELEPHONE HANDBOOK AND 
UIDE lu THE TELEPHONIC EXCHANGE With 227 Illus- 
iet Square Crown 8vo ~s Gg 
*Contuns readable accounts of all the best-known and most widely-used 
instruments, together -uréi a cousiderable amount of fresh infos mation not 
futher to published wn book form "— Electrician 


With 223 
[Immediately 

For Students ın Technical Schools, 
[mediately 


By C GORDON BRODIE, 


NEW WORK FOR MEDICAL STUDENIS AND ‘PRACTITIONERS 
PISSECTIONS ILLUSTRATED : : a Gmphic Hand-book for Students of Human Anatomy 


Demonstrator of Anatomy Middlesex Hospital Medical School, Assistant Surgeon, Nouh-West London &lospral, Illustrated by 


Part I The UPPER LIMB With 17 Plates 8s 642 


xw ready 
H. BLAKESLEY, M A, M Ins 
ALTERNATING CURRENTS OF ELECTRICITY, 
Third Edition, Enlarged by Further Contributions to Dynamo- 
metry 55 
“Tt is written with great clearness and compactness of statement "— 
LMectrieiin 


INDUCTION COILS. A Practical Manual for Amateur 
Coil-Makers By G E BONNEY ror Illustrations Square Crown 
8vo, 35 
**In Mr Bonney’s useful book every part of the coil 1s described minutely 
1n detail, and the methods and materials Tequirggt iP insulating and winding 
the wire are fully considered "—Evects zcal Review 


Whittaker s Libiary of Popular Science 


MINEJALOGY. The Characters of Minerals, their Classification and Description 


115 IHustrations, 35 67 


By Dr F H HarcH With 


“Dr Hatch has admirably united brevity and clearness in his treatment of the crystallographical and physical characters of minerals ”—Nature 


“We cordially recommend this little book of Dr Hatch's as one of the best that students could purchase "—Sezeace Gossip 
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A WEEKLY ILLUSTRATED JOURNAL ,OF SCIENCE 
. e . 
a “ AD «Le solid ground 
i Of Nature trusts the wind which burlds for aye " —Wonpswon1n 
No 1198, VOL 46] THURSDAY, OCTOBER 13, 1892 [PRICE SIXPENCE. 
giegistered as a Newspaper at the General Post Office ] [All Rights are Reserved : 
THE NEW PATENT WATKIN ANEROID BAROMETER. , BRQWNING’S l 
nics mox — | Amongst many unsolicited Testimonials the ! 
£5 to £1 following has been received by the maker — | 
Wo ARR | POCKET SPECTROSCOPE. 
WATCH SIZE ABURGH, May 31, 1889 H 2 - 
DEAR SiR,—I have just returned a " 
from a six weeks' stay at the Ben 1 aS i * 
Nevis Observatory,and while there NP teh 
had an opportumty of test- 
ing the admirable qualit es ' 
of ygur new “Wahin” 
Anefoid = The result Fas | 
cud been most satisfactory, the ' 
xm | extreme erro: noted being 
Y only about 13; of an meh 
z eoralorr the Areroa was! MR JOHN BROWNING begs to direct attention to the 
requentlftested by taking | advantages of this very poweiful, portable, and efficient Instru- 
t down 2000 ter and then | ment, which will divide the Sodium lines or the D lines ın the 
lard ou ny. Wu the | Solar Spectrum, it is provided with a fine motion focusing 
results obtained speak vol- | arrangemeht, and it ıs applicable to every purpose for which 
» ames for the high class | a Direct Vision Specti oscope can be used 
Rom workmanshipand great ac- 
~ curacy you have attained Price, in Morocco Leathe: Case, £3 8s. Gd. 
in the manufacture of this @ . 
A instrument e JHustrated Catalogue af Spectrascopes sent post free 
x 7 (Signed) KR C Mossman | _—_§_,—_—_-_ 
Se EF FRMS,Okewe, | JOER BROW NING 
pat. Seon Met Soc | Opecal and Physical Jpstrument Maker to HM Government 
To be obtained of all Opticians and Wholesale Houses PEER tear LESTE MERE T0 deren 
J J HICKS, 8, 9, & 10 HATTON GARDEN, LONDON 63 STRAND, LONDON, W.C. 
"T Tho ; Bran ? MIGROSOOPE is amodern marvel atits low price ' 
6 lenses alone are wor! o money "—Brztssh Medi N TI E S N D AL 
y ztish Medical Journal i THE MEA - M i ma I V . 
3 E INVENTED BY MAJOR-GENERAL OLIVER CM G Ed 
vl | ‘This Instrument is suitable. for anygftitudt and wil give correct"local 
ee, time without the yeofanemmtiontable Further pyeiculars on application . 
. 
q . 
£2 Qs. to £5 5s, | ps ." Made’ only by i 
. NEGRETTI .- 
® AND 
ZAMBRA, `., 
SCIENTIFIC INSTRUMENT °. 
: . MARERS®, e.. 
e JoTHE,QUEEN, o 
e 
* though 38 HOLBORN VIADUCT. 
ay ja a BRANCHES " 
panned, afd is aon ^» CORNGILL, 122 REGGNT ST, 
e not only first-rate TA" . LONDON 
i optical qualities, j A IntustrM@ep DrscrierTiov Post FrFE 
. but is now a handsome, v. > : 
well®eished Instrument ee e | NEGRETT9 & ZAMBROS telllustRted Catalofue,” Coo Ages, 
f aaa § e e 1goo @ngravings, Prife ss éT . e* 
elt. & J. BECK, 68'Cornhial, Longon,#.C, Telgphone No 6353 fa TMegraphic*Addres@ “ NucRert1, London. 
e . . 
. . b e. è . s "e e . " A . Š e 
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LAC P „2 
UU DON .. JAMES R. GREGORY, 
. 
, s M . 
Proressor-EDGAR M CROOKSHANK, M B ele INERALOGIST AN EOLOGIST, 
* DemonsTRaATOR—RICHARD T HEWLETT, M B *99999999999999999 009999 
The Laboratory 1s open Qaily from roa m to 4 p m for INSTRUCTION SPECIAL AND TYPICAL COLLECTIONS 
and ORIGINAL RESEARCH A i For SE ur pn ee hid a E $e. ° 
e ensingtén 
Attendance for ONE MONTH £5 5 0 s supplied to the Sci@nce an rt Department, Sout n 
Special Post Graduate Course, Fridays, xx am to®p m £2 2 0 EVERY REQUISITE FOR PRACTICA WORK, 
Evening Class, Monday, 7pm togpm 42 2 o Also, Museum Fittings, Cases, and all Materias for Display, &c ; 
ME oss durs uud : COLLECTIONS OF MINERALS, FOSSILS, & ROCKS 
LE V 
THE HAU sg ASSOCIATION. To Illustrate all Elementary Works i oo 
The Executive Committee of the HAUSA ASSOCIATION invite Ap- SPECIAL COLLECTIONS FOR EACH WORK. 
hi @phcations for ROBINSON STUDENTSHIP of the value of £200 per Ann 
annum * NEW LISTS NOW READY, 
i The credent dang i E devote prid to the study of the Hausa | And may be had Post free on application at the Repository and Museum, 
anguige an eople, at first at Tripoli and afterwards m the interior 
Appicanons will be taken into consideration at aeneeting on December 2 88 CHARLOTTE STREET, FITZROY SQUARE, 
€ — All communications should be addressed to the Rev J O F Murray, € LONDON  * 
n Emmanuel College, Cambridge, from whom further particulars can be f —*-€*-—. 
eee . COLĻECTIONS OF MINERALS, 
LECTURER on ORGANIC CHEMISTRY | ROCKS, OR FOSSILS, 
The Committee of the CHARING CROSS HOSPITAL MEDICAL 
E mds elm of A a ienis m es Wb d 
ms required to give a Short Course of Lectures on Organic Che- 50 Specimens,10s 6d ; 100 do , 21s , 200 do., 42s 
mistry and assist Mr Heaton (the Lecturer on Chemistry) in conducting | Mew Prece Lis10/ Minerals, Rocks, and Stratigrafucal Sertes af Fogsils 
the vanou pares R lasses N F rx Post Free 
andidates for the ointment are requested to send m their Applica~ | ROCK SECTIONS for the MICROSCOPES: 6d h, Post F: 
tions, accompanied by Testmonmals, by TUESDAY, OCTOBER 18 pace E GRATIS. E RCM UAE Re 
For Full Particulars apply to CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c 
STANLEY BOYD, Dean always in Stock . 
62 to 65 Chandos Street, Strand, W C B 
= MARS THOMAS D. USSELL, 
SCIENCE SCHOLARSHIPS. 78 NEWGATE STREET, LONDON, E.C 
Special facilities are afforded by the extensive Laboratories of MINERALOGY. 
PENYWERN HOUSE MILITARY AND ENGINEERING COLLEGE SAM UEL HE N S ON 
2 PENYWERN ROAD, EARL’S COURT, SW é . J 
Princtpal— ! 97 REGENT STREET, LONDON, W. 
G W DE TUNZELMANN, B Sc (Lond Unv), MIEE | ESTABLISHED 1840» *  Latg277 STRAND, 
Tek 5 T. 1 London”? Choice MinerajSpecimensgGerg Stones, Carved Opals, Polished Agates 
a iod I AAEE CAE Rock Crystal Balls, Fossils, Rocks, and Rock Sectiogs , $ 
Students are regularly sent to the College by Leading Educational e 
Authorities, whose Names are given on the Prospectus . LATEST ÁRRIVALS 
a m Ruby and other Varieties of Cassitgrite on Quartz, Australia, Beautiful 
Blue and White Calamine, Adamite, Laurin, Crystallized Brucite, Melano- 
SCREW-CUTTING LATHE 5-1n. Centre phlogite, Roscoclite with Gold, Apophyllite, Mexico, very Beautiful Doubly 
3 ? | Terminated Vanadınıte, Arzona, Phenacite on Quartz, Colorado Large 
4-ft Bed, overhead motion, chucks, milling appliances, hand shaping Crystal of Pyroxene, Pink Grossular, Ruby on Matrix, Burma, Diatom- 
achine ard tools FOR SALE, on account of owner sill health Cost one Earth Hakodati Japan z y 2 d 
6. cffered for £85 i An opportunity for dead College, or School y Jap 
tting up small metal turning workshop rented list sent —" R ," s 
WycliTe Lodge, Bromley Pa-k, Kænt E F. H. BUTLER, M.A Oxon,, Assoc R S Mines 
s- . NATURAL HISTORY AGENCY, 
ALBERT EDWARD *JAMRACH |,, 5? BROMPTON ROAD, LONDON 
i ABLES SAMBACH Dealer 11 Rocks, Minerals, Fossils, and other Objects 
(Late GH ) of Scientific Interest 
Now ow View —A large, and varied assortment of Rock specimens re~ 
e NATURALIST, cently obtained om Wese Shropsmre and North Wales, including perons 
" labases, variegate olcamc Ash, Agglomerate, Breccia, Quartzite 
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* $8 Latest amnvalgfom my numerous Correspondents Always something of IVI G S P EC | M E N FO R T H E 
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a lunata & remarkable new genus Volvox globator, Zoothamrfim arbuscula, Hydra viridis, Melicerta 
Hehx (Agectfpyhis) Fultom (a strilang new specie tubicolara, Fredfncella sultana, frd other beautiful Pond-Life, also 
* New and farce spectes from St Helena various types for the Biological Laboratory Specimen Tube, xs Post- 
e Fine Cyclgsorus, &c , from the Khas, Hills A free . e . 
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LARGE CATALOGUE, Fifth Edition, Royal 8vo, 
144 DP, 700 Illustrations, Post Illustrations, Post free, 77 


KING, MENDHAM, & Co., 


Westerh Electrical Works, Bristol, 
12 FENCHURCH STREET, E.C 


(W B ALLISON, AGENT) ESTABLISHED 1876 


ESTAB. 1852. 


vo in any Weather. 


m 


Best made, Studded, Bins. 
WITH rg$NCH PLATES, %4 10 0 





ie 48 , Achr E 
por Cerise, | raphe Promt Lenses, Compound Ts d 
indensers 
wei Rak ond Pimen, Do,with Brass Stages & Sliding Tubes 8 840 
f di er, JWI 
Rdg Lamp ^ 9 | OPTIMUS mme — LANTERN 
4 io r^ All Brass Mounts £14 10 0 s 
39, 220 —— e. 
Panelled ANTERN PHOTOGRA 
"Tbe 3 o LIAE 19s.; GOLOURED, 18s. ety “DOZEN * a 
i 210 0 CATALOGUES POST FREE Mi * 
M. & RAYMENT, xix LONDON. 
HOLBORN VIADUCT, a, 
e 
e 
. WIMSHURST. MACHINE. 


5100 > a 


610 o9 


M" 


'NEW* PÓLARIZING PRISM. 
" CHEAP SCHOOL 


Approved by Sptence ail Art Department. 


EARVES. «€ . PEAKE, 


*$6* GHARING CROSS R@AD, W. C." 


APPARATUS- 


. - . * y e l1 e P e 
e e 
x : e o e > j «: 7 ° b te 
: . * A A n n s id e % . 
s . e ° * . e e . 
OcrbssR ?3, 1892] WA TURA to 58. clxy xyii 
x . 
Sale pe Auction. PURCHASES E -RECORDING 
° MENTS, 
y ° TULSDAY, OCTOBER 25 . : 
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SWAN SONNENSCHEIN AND C0. CAMBRIDGE UNIVERSITY PRESS. 
TEXT-BOOK ÖF EMBRYOLOGY MANe? e 
* AND MAMMALS By Dr OSCAR HERTWIG, of the Umversity . 
of Berlin Jranslatedgand Edited from the Third German Edition by THE COLLECTED MATHEMATICAL 
Dr E L Mars, Professor of Anatomy in Harvard University With PAPERS OF ARTHUR CAYLEY ScD, FRS, Sadleriag Pro- 
* 935° Woodcuts, 2 Coloured Plates and Copious Indea Large 8vo, fessor of Pure Mathwmatics in the University of Cambridgee € 19 be 
21$ e Very shortly compieted in ro vols). Demy 4to, Vols I—IV, 25s “pach. Vol V 
TEXT-BOOK OF COMPA SAI GEO- Nearly Ready M 
. LOGY Adapted from the work of Dr Emanuet KXyser, Professor in N 
. . ow Ready, Vol IY , Demy 8vo, ros e. 
the University of Marburg By PHILIP LAKE, of St John's College 
Cambridge With several hiffidred Illustrations Large 8vo "| A TREATISE ON ANALYTICAL 
[in preparation STATICS By E J ROUTH, ScD, FRS, Fellow of the Un- 
e. .IEXT-BOOK OF PETROLOGY containing versity of London , Honorary Fellow of St Peter s College, Cambridge 
E Description of the Rochaforming Minerals, and a cipes y the at —— —— 
ypes of Igneous Rocks y of the - 
Geological Survey of the United Kingdom With "86 Illustrations j PITT PRESS, MATHEMATICAT SERIES 
Small 8vo, 7s o The Author's *Introductiqn to Petrology,” 1s also in AN ELEMEN TARY TRE ATISE ON 
e print, price 38 6 
j TEXT-BOOK OF ELEMENTARY BIO-| eP ANE TRIGONOMETRY ByE W HOBSON, Sc.D, Fellow 
LOGY ByH J CAMPBELL M D , Senior Demonstrator of Biology of Chnst's College, Cambridge, and University Lecturer in Mathe- 
in Guy's Hospital, & Waith 135 Woodcats and Index Crown 8vo, 65 maticsg and C M JESSOP, M A., Fellow of Clare College and 
[7 hes day Assistant Master at Reading School ys 6d 
THE GEOGRAPHICAL DISTRIBUTION d a 
OF DISEASE By ALFRED HAVILAND, MD With 8 Nearly Ready 
$ Brides penes ae ee as complete without SECOND EDITION- OF . LONEV S. See tee STATIS 
107i ^s. 2€ WILKS: a 
knowledge of the researches contained in this handsome volume’ —Daily | THE ELEMENTS OF STATI CS AND 
Chromcle “To those interested tn this impor tant matter of investigation DYNAMICS ByS L LONEY,M A, late Fellow of Sidney Suf&ew 
and research Dr Haviland's book ts simply wvaluable"’—Laterary World | College 7s 6d ,orın Separate Parts Part | , The Elements of Statics 
ANIMAL COLORATION an Account of the Second Edition, 4s 6d , Part II , The Elements of Dynamics, 3s 62 
Principal Facts and Theories relating to the Colours nd Markings | * Mr Loney shows that he knows how to combine perspicung with 
ofAumals By F E BEDDARD, M A(Oxon), F RS, &c, Pro- | brevity in a remarkable degree One feature of both books is that thee 
sector to the Zoological Society, Lecturer on Biology at Guy's Hospital author points out the portions that are ndagged for a first reading, and also 
‘With 4 Coloured Plates and numerous Woodcuts, 105 6¢ those that are required for part cular examinatioas '"'— Guardia t 
ELEMENTS OF VITAL STATISTICS QS 
By ARTHUR NEWSHOLME, MD Author of “Manuals of ` 
Hygiene " and of “School Hygiene’? With many Tables, Diagrams, ELEMENTARY 'COMMERCI AL GEO- 
&c 7s 64 (Thed Edition, this day GRAPHY È. HUGH ROPERT MILT, DSc, F E SE, d 
to the Royal Geographical Soctety, Jate Lecturer on Commercial Geo- 
REX QE Ie AL of Par Be ena: ey grephv in the Fe riot Watt College, oap dy Extra icap 8vo, cloth, 
Dr Orro BeverandC C Vanuizw With zz Illustrations pp: 226: With- Lest of Recent ape ura. oe . Vaid 
TREATISE ON PUBLIC HYGIENE AND London C J CLAY & SONS, Cambridge UBiversity Press Warehouse, 
ITS APPLICATIONS IN DIFFERENT EUROPEAN COUN- Ave Mang Lane Glasgow 243, Argyle Street 
TRIES By V^ ALBERT, PALMBERG Translared, ano arhe IL. cl 
. ngl sh portion Edited an evised, by ARIHUR NewsHo! we, M D [3 E 
Fully Iustrated Large 8vo (fn November The Oppositio of Jupiter, Ocj. 12, 1892. 
ROARING IN HORSES its Pathology and e 
‘Treatment ByP J CADIOT, Professor at the Vetewnary School, JUPITER AND HIS SYSTEM 
Alfort — Translated by Tuowas J Warr Dorttag MRCVS 2? 
RIDDLES OF THE SPHINX a Study” D 
S a Study in 
the Philosophy of Evolution 8vo, 125 E LEE N M A RY ie L E R KE. 
SONON Gong, in his * Incarnation of the Son of Sod ipee le. Demy 8vo, Wrapper, rs , per Post, 1s 1d 
1891) says —“ Iż contains, 1t seems to ne, great deal of fresh and 
zaluable thought" “A bak which every one who reads wll enjoy Of go Lus compend ous litle monograph 1 intended te convey un a fopuler 
such ability and originality that no serious reader cay help admiring it | some weeks followmg October 12, wild be in a specially favourable posttion 
and learning much from tts happy combination of tue constructive gift for observation g ‘ $ 
with sceptical insight into the difficulties oy. philosophical problems "— | ———— 
Journal of Ethics — '* Both interesting and ampagtant — It 18 throughout a 
suggestive "—Guardiangp “A decidedly interesting effort of philosophical ü 
unaguuaitn The theory af immortality in particular 15 well worked e Pa 
" out"-—Mund — * Distinguished by real literary charm, and often rises to | ITS GEOLOGY AND MINERAL RESOURCES. 
eloquence Raph mart mit Renien A dis thinking 2 genuine bio hts En 
guriung 1s good "@-Nat server “Iż puts ihe proWens in a form m 
which they may easily be descitssed by those who wish to attain some notion 
the mysteries eur exis&nces——Ant-Jacobin “The skill with which D R : T H EO D O R POSEW | TZ. 
we are prepared for the statement%f the antgor's problem, the statement | Translated by Fggp H Harcu, Ph Di F G S , of the Geological Suryey 
e call and the soluti, exhibit power of a laghorder "@-Qec for Psychical je . ° of England and Wales 
eseare) i . With Maps and Ilustrauons Demy 8vo, Cloth, Price 145 
-. A HISTORY OF ÆSTHETIC fy Bernard 
6 an& 27, Cocfspur Street, S W 
BOSANQUET, MA (Oxon) Hon LLD (Glasgow),® formerly London EDWARD STANFORD, d WEM ee ee ese 
* | Fellow offUniversity College, Oxford — $10 pp , Large 8vo , ros 62 . ps Published, Crown 8vo, 4s 67 € 
“ Really a great worlg masterly wn systematization, accurate wn learn- i d 
“ng, and Full of great suggestion Not only does zt dgal critically ik PRACTICAL PHYSICS ` 
theories ofgthe beautiful from Socrates to dr. Wu Morris, but it e e e 
e THOIR also to trace how the development has been affected by | An Introductory Handbook for the Physical Laboratory. 
great chil.ges wn the socral conditions of life "—Prof Minto in the ** Book- J 
. man " (OstBber 1) e, e. e. # Three Parts 
ee ISIQRY QF THE ENGLISH LANDED | syw r BARRETT, F R S E , MBIA , and Professor of Experimental 
. INT RESI Ciema Laws, a ped y gRUSSELLAM Playsics in the Royal College of Science, Ireland ‘ 
. XOh). 424 pp  Bvo, ros EX —The P ties of Matt 
. "a pu ped P PE Jer-Peaching erydition, and fall@into Ane DA Parr E een Wo ot ru W Brown Ayers ot Matter 
the tates of Prof Rogers, Mg Protheroe, and Mr Ashleyg—Scogsman E b 
“Emunently readable An ifortant contributi to ecofomac lastofy ” 9 pushed, C un as 6d nt 
e Glasgow Herald % e Š ë e Just Rab ished, Crown 8vo, 2s ne 
e  ANTIQUARIANeLIBRARV —Fach 3s 67 . AKED-EYE BOTANY. 
* TH STONE, BRONZÉ, AND IRON x : 
AGES Pa Popular Tredie on Early Archeology, By J HUNTER, | * @ e With Illustrations and Floral Problems 
. DUVAR Fully illustrated bi e. hs RyF E KIT@IENER, M A, formerly Head Master of Newcastle 
s ‘Me Hi aches gea po^ kd pte pirova of SS iN wat à Bagh School, Staffordshire e 
cnable any ong to put himself abwast all the mun fte '—Daily, » ; 
Chromele® 6 The aug of Bag and patien research,” —JaterarysWorld . eFormmg g Volume of ‘The Beginner’s Text Books o Science ” 
* " SWAN SOKNENSCHEIN & CO fPaterfoster Square, London, sLe dole PERCIVAT MG: CO, Kipg Street, Covent Garden 
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DIARYJOF SOCIETIES. * |THE “ELECTRICIAN” SERIES. 
. * LONDON. es NOW READY Price x28 6d post frea 
° 370 Pages, 159 Illustrations, Price ros 6g e 
FRIDAY,OCTOBER 14 
» 
AMATEUR SCIENTIFIC SOCIETY at 7 —Intrusive Gneisses J W Gregory MAGNETIC INDUCTION IN IRON AND 
s É OTHER METALS ByJ A EWING, M A, B Sc, Sc 
ee TUESDAY, OCTOBÊR 18 . After an introductory chapter, an account is given of the methods which 
ANTHROPOLOGICAL INSTITUTE, at 8 30—Developments in Buddhist | are usually employ@d to measure the magnetic quality of metals A chapter 
Architectute and Symbolism a» Illustrated by the Author's Recent Ex- | 9n Magnetic Hysteresis follows The influence of Temperature and the 
loration of Caves in Burma (Illustrated by Lantern Shdes) Major R | thfluence of Stf@ss are neat discussed The conception of the Magnet: 
£ Temple, R E Circuit is explained, and the book concludes with a chapter on the Molecular 
WEDNESDAY, OCTOBER 19 Theory of Magnetic Induction 
° 1 
Rovar Microscorica Socrerv, at 8 —On Methods for Stamimg Medul- ELECTRO-MAGNETIC THEORY. By 
lated Nerve Fibres Dr C. E Beevor —Heterosporium asperatum, a OLIVER HEAVISIDE [Aw Preparation 
Parasitic Fungus G Massee — Notes on the Use of Monochromatic In Two Volumes—Price Stout Paper Cawers 2s , Post free 2s od each, 
Yellow Lightin Photomicrogranhy Dr H G Pifíard e Strong Cloth, 2s 6d , Post free 2s gg “each, Single Primers; 33d — 
Complete Catalogues sent Post free on applicationa 
Now Ready for October, Price 6s “ELECTRICIAN " PRINTING & PUBLISHING Co , Ld, 
e * MP SALISBURY Court, FLEET Srrret, Lonpon, EC Catalogues free 
2, 
THE iai E oLoay TOMY AND 1HL THIRD VOLUME OF REPORTS UPON THE 
e. 4 
NORMAL AND PATHOLOGICAL PRONA Oe OIVERTOOL BAT 
P Issued by the Liverpool Marine Biology Committee, and edited by Prof. W 
CONDUCTED BY A Herpvan, DSc, FRS, 15 now'ready (8vo, 410 pp, 24 Plates) 
Copies, price 10s 6Z net, tu be had from I C ‘Luompson, F L. Lord 
Profs HUMPHRY, TURNER, and M’KENDRICK Street, Liverpool, also Vol I, 1886, price 8s 62, and Vol II , 1889, price 
75 624 Vol III contams Reports on Algæ (Gibson), Sponges (Haz.tsch), 
* Vol XXVII —New Series, Vo] VII —Part I OCTOBER, r892 Polychsta (Hornell), Nudibranchiata {Herdman and Clubb), Crustacea 
(Walker), Mollusca (Archer), Appendicularia (Herdman), &c , &c 
With Plates and Woodcuts 
i ib Post Free for Six Stamps 
ONTENTS — 
1 —James Musgrove, M D. 4The Costo Sternal Articulations Natural History Book Cireular (No. II 7) 
2 ~R aoc Charles, MD Cramology and Craniometry of Panjab Important Works jor Sale on 
tribes 
3 —Prof John Marshall The Brain of the late George Grote, FR S 
J isse LM AED, dude M hia and MS 
4 7-Johnson mi t ommiussures in Marsupialia an 
y, pnotrimats Es xat E : i P i p ORNITHOLOGY, 
5— aruer, M istology of the Hedgehog (Erznaceus Eus opaus. 
(Plates IV , V VI) è « REPTILIA & AMPHIBIA. 
6 Pand Hepburn, YN Mc eie y pobre m AM x ie) e 
ole of Poot of Man and Anthropoid Apes ates A 
7—John Struthers, M@D  Arucular Processes of the Vertebræ in the WILLIAM WESLEY & SON, - 
Gorilla, and on Costg-Vertebral Variation in Gorilla 
8 —Ambvose Beningham, M D Anomaly of Heart and Great Gra 28 ESSEX STREET, STRAND, LONDON 
9 —Proceedings of the Anatomical Sociegy ofgGreat Britagn and Irelan: = Fourth Edition, pp 300 - 
3 55 
*,* Messrs GREFFIN beg to notify that the above Jounal PEUT 
will m future be published by them, and that a NEW | PROTOPLASM: Physical Life and Law 
VOLUME begins wah fe OcrosER Part Names of 
Subscribers 1eceived at then Offices, Exeter Street, Strand By LIONEL BEALE, FRS 
Facts and Arguments against Mechanical Views of Life as accepted 
London CHARLES GRIFFIN & CO, Ltd, by Huxley. Herbert Spencer, Strauss, Tyndall, and many otherse 
. . EXETER STREET, STRAND HARRISON & SONS, 59 Pall Mail 
—x Pus 
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ROYAL SOCIET Transactefhs from 1836 to 1885 
1836 to 1874 in 39 Vols, Half-bound, 1875 to 1885 in 28 Vols , Cloth 
In all, 67 Vols 4to £50 * e e 
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e 
ROYAL SOCIETY  Pibceedings from Vd rto Yol. 59, 
Number $84 (1800~November e1891) 
A14 14$ 


a 
MONTHLY NOTICES OF THE*ASTRONOMICAL 
SOCIEWY OF LONDON Vols rto 42 (1824-82) ^U 1 to 33 
Bound into rz Vols , Cfoth, the rest in Parts as Publihe swith Index 


to the first 29 Vols £25 e 


PROCESDINGS OF THE LONDON MATRE. 
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Whole Page ». 6 6 o 
Money Orders payable to MACMRLLAN' & CO 


OFFICE 29 BEDFORD STREET, STRAND, WC 





MESSRS. MACMILLAN AND CO.’S NEW BOOKS. 


NEW MINIATURE EDITION ON INDIAN PAPER 
Now Ready, 18mo, 1n Cloth Box 


Price 40s net 


P@ETICAL AND DRAMATIC WORKS OF ALFRED LORD TENNYSON. 


Miniature Edition Printed at the Clarendon Press, Oxforf on India Paper, 1n Eight Volumes, Bound in Cloth - . 


‘ e NEW BOOK BY MRS THACKERAY RITCHIE a 
Now Ready, Extra Crown 8vo, Cloth, 1os+ 6g 
RECORDS OF TENNYSON, RUSKIN, AND BROWNING. By Anne 


RITCHIE * 

TIMES —* Tw. papers are delightful from beginning to end, full of genial remmpscence, and inspired by a generous and 

. withal diserimmating appreciation If we were once to begin to quote from them we should find 1t difficult to make an end ” 

LT . TWO NEW NOVELS * 
$ 7 . BY THE MARCHESA THEODOLI 

2. 6 ° . Now Ready, at all Libraries and Bogksellers’ 2 Vols Globe 8vo, 125 : 
UNDER PRESSURE Scengs,from Roman Life. By the Marenesa THEODOLI , 
007 p e BY A NEWeNRITER * 
s Now Ready, atgall Libraries and Booksellers’ 3 Vos Crowns8vo, 315 6d 


. 
. e HELEN TREVERYAN. or, Thé Ruling Race! By Jouw Rov’, 
. NEW VOLUMES OF MA CMILLAN'S THREE. AND-SIXPENNY SERIES d 
*Crown 8vo, Cloth, 3s 6d each e. * . 
- 3 3 . 
e TH™ RAILWAY MAN*AND HIS CHILDREN By Mrs OLIPHANT. 
d MORWING POST —'* Mw Ohphant has never written a simpler agd at the same time a bejter conceived story . . An 
e rT gRample gf pure grd simple fiction, which 1s also of the deepest interest,’ e e 
a. R MARRIAGE OF ELINOR. #By Mrs "OLIPHANT. : : 
? GLASGOW "WAT -5* A wonderfully clever piece of werk,” . °’ . "i 


° 
MAT IONAL OBSERVER —" In spite of yousself apd of them, you become intefested in uninteresting people, annoyed at 
their follies, and sympathetic with their tri fg sorrows and joys This is Mrs Olphaft's secret ” 
LEEDS MBRCOR Ye“ J'hoyougldy readable * 9t is full of gnsight into chaf&cterand motive ” 


° ACADEMY — A$pleasantesmemttertginiry gtory, quite fittea to iw on with her previous wosks ” . 
DOMBEY ANY SON. By CHanrEs Dickeks «With 56 Illustrations 


* CHRISTMAS BOOKS «By Cugrres Dickens. With, 65 Illustrations — [see 
SKETCHES, BY BOZ.» By UHARDES Pickens. With 44 Illustrations. foie" 
00 0*8 V MACMILLAN & CO„'LONDQN e” -. 
` : . ° . * e * * UT . g ë be e e ud . = 
/ j "em 9 e 5 . 
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.MACNILLANS NEW AND STANDARD SCIENTIFIC BOOKS, 
r ' WITH NEW PREFATORY CHAPTER. - 

S ,eNow Ready, Extrg Ciown 8vo, Cloth 7s pet . 


; ‘HEREDITARY GENIUS: 


* AN ENQUIRY INTO ITS LAWS AND CONSEQUENCES. 


By FRANCIS GALTON, F.R.S. è 
New Edition. * 


° BY THE ARCHBISHOP OF CANTERBURY. 
Now Regdy, Globe 8vo, Cloth, 1s 6d 


TECHNICAL EDUCATION AND ITS INFLUENCES ON SOCIETY. 


An Address delivered by his Grace the Archbishop of Canterbury at the Opening of the Croydon County Polytefüirme, 
December 22, 1891 


FOR TECHNICAL AND HANDICRAFT CLASSES. 
* Now Ready, 4to, Paper Covers, 25. 


* THE GRAMMAR OF WOODWORK. 


A Graduated System of Manual Training for Elementary, Secondary, and Technical Schools, designed or the Pupils of the 
Whitechapel Craft School by WALTER EL DEGERDON, Head Instructor in Woodwork at the Whitechapel Craft School, 
5 formerly Woodwork Instructor in the Cambridge University Engineering Workshops With a Preface by H LLEWELLYN 


SMITH 
è NEW WORK BY MR. A IP frionNs 
. Now Ready, Globe 8vo, 4s 62, 


METAL “CORQURING AND BRONZING. By Arruur H. Hiorns, Principal, 


Metallurgy and Engineermg Department, Birmingham Municipal Technical School 


e é i: NEW AND REVISED EDITION 


* Now Ready, Crown 8vo, Clogh, 6s 62. 
MODERN VIEWS OF ELECTRICITY By *OLivER J. Lopez, D.Sc., LL.D., 


Professor of Physics 1n University College, Liverpool With Illustrations [Nature Series. 


NEW VOLUME e. 
Now ready, Crowh vo, Cloth, 5s 


EXPERIMENTAL EVOLUTION Lectures delivered in the “ Summer School 


of Science and Art" in Edinburgh, August 1891 By HENRY DE VARIGNY, D Sc, Assistant 1n the Muséum d'Histoire 
Naturelle, Member of t&e*Société de Biologie [Nature Serres 


NEW BOOK BY SIR JOHN LUBBOCK, BART 
Now Ready, Crown 8yo, Cloth, 6s 


THE BEAUTIES OF NATURE And the Wonders of the World we Live in 
By the Right Hon Sir JOHN LUBBOCK, Bat, MP,FRS,DCL, ‚LLD Wite Illustrations * e. 2 


* e, NEW AND CHEAPER EDITION : P . ° 
Extra Crown 8v8, Cloth, 7s 64 


BEAST AND MAN IN INDIA. A Bop ular Sketeh of' Indian Anintals qin their * 


Relations with the People By JOHN LOCKWOOD KIPLING, CI With many Tilugtrations by the Aho? 
ST JAME@S GAZETTE —* A book which will give Enghsh readers a truer Cbnception of the character of the natives 


than a whole library full of standard works A very charming volume which ıs at once entertaining and instructiv@ . Of 
the admirable @rawings we cannot HEN 600 highly The book itself 1s one of the best about India wethave seen for a long, 
time ” . 

BY TRE RIGHT HON PROFESSOR HUXLEY, ERS * e 


e Crown 8vo, 6s 


PHYSIOGRAPHY; Ah Introductien to the Study of Nature *13th Editeon P 


ACADEMY —' It wouldehardly be possible to peace a more use! or suggestive book ın the handsof learffers and Peacher®, * 


or ene that is beter calculated to make physiography a favéunite Subjec m the scfercapschools " .? ee of E 
e ‘SY DR TYLOR, FRS’ ° . - 
Crown 8vo, Clothe PB 629. et 
AN THROPOLOGY. And ntroduetign to the Study oft Mgn gnd,Civiliaation. , By 
EDWARD B TYLOR, D £ L, FRS W llustiations e y Mm 
SATURDAY REVIEW — . Dr Tylae's ¥ umes a most attractive and entertaining introduetion to the Science of 
anthropology, He has AE the art ef teaching, 4 His "s iseclear and luminouS and hx arrangement 
masterly He writes with as much qaution as learmpg® . ROMS » > o 
a ve? s. . . , 
: . *MACMJLLAN “x to, FONBON «* E Be COMM oi 
oe e. 
e . ef e M e . rs e ü " f 
š ~ e ê . l e é * m 9.6 5 
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INTERESTÍRG MICROSCOPIC ob f&crs. «4 * MICROSCOPES "AND 
sajo’  APRARRTUS. 


Set of 36 Shid@s, specially SAanged for Students for the D.ploma of Public Health Com- i 


Of Highest Quality and Workutinshyp 


plete in Case 210 0 
Bet of 24 Botanical Slides (Elementary Tissues), specially arranged for the use of Students . x 4 o 
Section through Eye o* Codkchafer—very fiae . 20 M eH: NS EDINBURGH STUDENT 3 . 
Group of about 100 Sponge Spicules from St Peter, Hungary 2 6 is now mage wi stad ded 
e form of foot, &nd 1s suntablyfor work of thm most 
»» ra a Diatomacez from Bor, Hungary 6 6 9 del d 
from Sendai, Japan e e 663 e Cate and precise nature ee 
Section through Cam Bud of Lily, showing Du Anthers, Petals, Pollen- -grams, &c , ; we SONS' VAN HEURCK. MICROSCOPE 
. an satu 20, 1s unsurpassed for Photesmicrography and high, 
©  Mildew in Stem of Wheat (Puccinia graminis) X o power work 
Genfis Slides of Diatomaceæ — W &SONS' ACHROMATIC CONDENSER, 
Coscinodiscus—2co Species on one Shde, rss _Surirella—zoo Species 15 o I oN A, h 1s strongly zetomeieñded Pricey» ith 
e Triceratium agd ‘Irmacria—so Species on one Slide, 7s 62 , Aulacodiscus—25 Species 12 6 ris diaphragm, £3 ss od 
. Classified List representing a Stock of 40,000 Highest class Microscopic Full Illustrated Catalogue of Microscopes and 
Apparains sent Post free on application to 


byects sent Post free on application 


, We WATSON & SONS, OPTICIANS TO HER MAJESTY'S GOVERNMENT, 


313 HIGH. HOLBORN, LONDON, W.C. 


e ESTABLISHED 1837 AND 78 SWAWSTON STREET? MELBOURNE, AUSTRALIA 
AWARDED--2 GOLD MEDALS, Paris’ Universal Exhibition, 1889, 2 DIPLOMAS OP HONOUR for MICROSCOPES and MICROSCOPIC 
OBJECIS, Antwerp International Microscopical Exhibition, 1891 , angas dead AND OTHER MEDALS at the Principal International Exhibitions 
of the Worl 


is H. R. H. THE PRINCE OF WALES, THE EMERESS OF GERMANY, &c. 
BRAND & CO.&., 


Al SAUCE.. 
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NEWTON & CO., 
SCIENTIFIC INSTRUMENT MAKERS 


TO HER MAJESTY THE QUEEN, H RH THE PRINCE OF WALES, 
THE ADMIRALTY, THE WAR DEPARTMENT THE INDIAN AND 
FOREIGN GOVERNMENTS, OXFORD, CAMBRIDGE, LONDON, 
AND MANY OF THE FOREIGN UNIVERSITIES, ETC , 


e By Special Apporntment »@ 


TO THE ROYAL“NSTITUTION OF GREAT BRITAIN, AND 
*THE SENGE AND ART DEPARTMENT 


*MANUFACTURE 
PHILQSOPHICAL APPARATUS FOR 


Sound, Light, Heat, Magnetism,*El&tricity, Mydrostatics, 
Hydrauli, Pneumatics, Mechanics, &c 
CATALOGUE 6d POST FREE 


ALSO 
Lime Light and Electric Lanterns, Projecting Microscopes, 
Polariscopes, and Micro-Polariscopes of the highest quality 


WewsCatatogue, including List of Lantern Shdes, 4d 


OPTICAL PROJECTION By Lewis WRIGHT Second 
Edition A Complete Guidegt®the Use of the Magic Lantern, the 
Lantern Microscope and Polariscope, and to the Projection of Scientific 


Experiments 
Just Published by Longmans, 6s , net 4s 64 , Post free, 4s 10d 


NEWTON & CO, 3 FLEET STR&ET, LONDON 


lll 





NALDER BROS. & CO, 


16 RED LION STREET, 
CLERKENWELL, LONDON, E.C 





Ouk NEw CATALOGUE 
ELECTRICAL TESTING 


SCIENTIFIC INSTRUMENTS 


IS NOW READY. 
For warded e A ppliBatron 


. 
II IPIAFSIAFIINFSPSPS 





MAE 


‘WALDER BROS. & Co. 





Wimhurst*~ Influence Machines: 


OF Superior Construction and Workmanship ° 
*. 


e 
* SCHOOL FORM, as shown in figure, 


with Contaet Studs— s 
a 12 ingh Plates &2 Ltyden Jags, £1/15/- 
16 inch, dite ditto, £2/10/- 


BEST FORM, for Colleges, &c — 
8-rech Plates & 2 Leyden Jars,e£2/-/ 










: 
| 
| 
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THE MEAN-TIME SUN-DIAL; 


INVENTED BY MAdOR-GENSRAL *oLIVER C Ma 


e. 
This Instrumdnt&s suitable. for any latgtude, and @ 1l giye correct locab * 
time without thqyise of an equation table further puticular n n application. 


* Made only hy 


NEG'RETTI- 


AND e 


_ZAMBRA, 


2 ipch ditto, dite , £3/10/, 
16 inch ditto, ditte, /10/- ¢ 
: nch ditto 1 . £4 . > MAKERS ef "9 
LECTURE TABLE “MACHINES | è ° To THE QUEEN: 
with MULTIPLE PLATES, from, | . =s 





mail i all £6 10s tp £50 
du e 
In the Press for Early Publiegtion—GRIFFIN’S New CaTa NUE of 


ELECTRICAL, MAGNETIC, and GALVANIC APDARATUS, mirth 
Enlarged and fully Illustrated Send Name and Address for Copy @ 
. 


JOHN"J. GRIFFIN & SONS, È 
e2- GARRICK STRENT, LONDON, ow c Se 
d *e 


*- 





*. 





! Telephone No G5 






a> *. 38 HOLBORN VIADUCT. 
eS emt ° BRANCHES 9o 
1 45 CORNHy.L, 122 REGENT ST, 
€ LONDQN 


dl e 
E ILLUSTRATED Dascrirtic *Posi@F nee. 


f 7 i ; 
NECRETTR & ZAMBRA’S," Illustrated CatMogue,” 
tang engratins, Pris 5s 629 'e 


Teleg®phic Address “ Necrea@r , London. 
. ° . 
LÀ a * e 
. * e. 


5& Pages, ee 


SCIENTIFIC SNSTRYMENT « °, 


N 


* 


. GLASS-TCP 





President—-Rt Hon 01gH Huxley, DCL, LLD, FRS 

The OPENIMG LECTURE on SUNDAY, OCTOBER 23, at Four 
o' @ock precisely, by Dr ANpnEw Witson, F RS E , on “The Disuibu- 
sion of Arnals, and what it Teaches’ (With Oay-hydrogen Lantern 
Illustrations ) . 

Payment at the Door—One Shilling (Reserved Seats), Siapence, and One 
‘Penny € T ckets for each Series of Seven Lectures (one for each Lecture) 
to the Sixpenny Seats now reduced to zs. 6d e. 

Member's Annual Subscription £1 Letters to be addressed to the Han 
Treasurer, W H DowviLLE, Esq , 15 Gloucester Crescent, @yde Park, W 


BACTERIOLOGY 

KING'S COLLEGE, LONDON. 

Pro@ssor—EDGAR M CROOKSHANK, M B 
DemoxstraTtor—RIGHARD T HEWLETT MB 

The Laboratory 1s open daily from zo a m to4pm for INSTRUCTION 
and ORIGINAL RESEARCH 
e Attendance for ONE MONTH e 

Special Post Graduate Course, Fridays, zza m torpm 

Evening Class, Monday, 7 p w togpm 

For Syllabus, apply to the SECRETARY 


THE HAUSA ASSOCIATION 

The Executive Committee of the HAUSA ASSOCIATION invite Ap- 
pheations fora ROBINSON STUDENTSHIP of the value of £200 per 
annum 

The Student will be requ red to devote himself to the study of the Hausa 
language and people, at frst at Tripoli and afterwards in the interior 

Applications will be taken into consideration at a meeting on December 2 

All communications should be addressed to the Rev J O F Murray, 
e College, Cambridge, from whom further particulars can be 
obtaine . 


UNIVERSITY COLLEGE OF WALES, 
ABERYSTWYTH. 


AGRICULTURAL DEPARTMENT 
The Council are prepared to appoint an additional LECTURER in 
AGRICULTURE at a stipend of £200 per annum 
Applications, together with Testumontals, should be sent in on or before 
NOVEMBER 8 to the REGISTRAR, at the College, from whom further 
particulars may be obtained . 








UNIVERSITY COLLEGE, BRISTOL 
ASSISTANT LECTURER AND DEMONSTRATOR IN BIOLOGY 
For particulars, apply at once to the SEcRETAnY, University College, 


SCIENCE SCHOLARSHIPS.* 


Special facilities are afforded by the extensive LÉboratories of 


- eENYWERN HOUSE MILITARY AND ENGINEERING COLLEGE 
2 PENYWERN ROAD, EARL’S COURT, S W 


@ Princifal— Y 
G W DE TUNZELMANN, B Sc (Lond Ung), MIEE, 





Telegrams—' Tunzeluann, Losdon '" 


Students are regularly sent to the College by Leading Educational 
Authorities, whose Names'&re given on the Prospectus å 


LONDON UNIVERSITY 


. "EXAMINATIONS * 
EVENING Class@s (Lecigres end Laboratory Work) in EXPERI- 
MENLAL PHYSIG§ are held a® the rkgeck Institution, Bream’s 
“Buildings, Chancery Lfne, to prepare Studencs for the Pgelyn Sci , Inter 
Ser (Pass and HEnours}, and B Sc Examinations 
A Class "orte Honours Intermefliite and B Sc. Exams «ill commence 
on SAIURDAY, OCTOBER 29 . 
For detailed @rospectus apply to the SECRETARY * 
NOTE —Ihe PHYSIC. LABO : ATORY is open from 6 to g 30 every 
* evening, and from 3 to 5 on Saturday afternoons 
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ALBERT EDWARD YAMRACH 


® (Lays CHARLES JAMRACH), , 


*" > NATURALIST, 
$% SY. GEORGE STREETe EAST 


Implemefts of Savage Waffare, Idols, Sacred Masks, Perfvian Pouey, 
Netsukif, China, Lacquer, (Gonges Shel!ls, and other gunos .? CPs 


PPED ROXES GARE TRAYS, &e. 
° b 


When "PPUÉ abnve, send fr Price List to— 
UGH F ULTON ; 
216 KING'S. ROAD, CHELSEA, 
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MUN i i . ° "r^ 
. SUNDAY: LECTURE SOCIETY, . e e BIOLOGY Cd 
ST GE )RGE’S HALL, ANGHAM PLACE Speawmens for Dissgotion 


Fiodly-preserved Specimens ofall the Types B quired for Science Courses 


—especially the London B Sc 
eS»PECIAL AT Present —Noctiluca, Calcarcous* sponge, Holothyrians, 
Echinus, Uraster, Ascaris, Distomum, Nerets, Agtacus, Apus, Lepas, 
Haliotis, Sepia, Amphioxus, Seylitun gand fully 300 other forms for dis- 
section Also Chara, Vaucheria, S, pir ogyrg, Fucus, Peziza, &c 


E MICROSCOPICAL SLIDES? a? 
Recent mounts mclude some very lovely expanded Zoophytes (Penndvia, 
Endendriun, Obelia, Alcyonium, &c) interesting Larval forms (e g of 
Lobster, Porceliain Crab, Ascidian, Squid, Goby, Com@ula, &c ), the rare 
Pelagic Worms (Syélzs, &c) Also many specially New and Beautiful 
Slides, such as Fruits of Sclagruel/a and Chara, and Sections of Flower 
and krut Buds, &c " 
Price Lists free on Application 


J. SINEL, Biological Laboratory, JERSEY 
RECENT SHELLS. 


Alwyys something of special 1Werest to offer 
hi L A 
s ATEST ARRIVALS 
LAND SHELLS from Borneo (including a most lovely little novelty 
Opisthostouta mirabıle) 
Fine VOLUTES, &c from Australia, COCHLOSIYLA, &c, from the 
Philippine Islands (a very fine consignment, including some new Species) 


Note Change of Address— 
HUGH FULTON (Conchologist), 


216 KING'S ROAD, CHELSEA, LONDON. 


(Busses pass the Door ) 


LIVING SPECIMENS FOR THE 
MICROSCÓPE. 


Volvox globator, Zoothamnium arbuscula, Hydra viridis, Mehcerta 
tubicolaria, Fredericella sultana, and other beautiful Pond-Life, also 
various types for the Biological Laboratory Specimen Tube, rs Post- 
free 


T. EK. BOLTON, 
FARLEY ROAD, MALVERN LINK 


MINERALOGY. 
SAMUEL. HENSON, 


97 REGENT STREET, LONBON, W, 


ESTABLISHED 1840 Late 277 STRAND. 


Choice Mineral Specimens, Gem Stones, Carved Opals, Polished Agates, 
Rock Crystal Balls, Fossils, Rocks, and Rock Sections 
7 LATEST ARRIVALS 

Ruby and other Varieties of Cassiterite on Quartz, Australia, Beautiful 
Blue and White Calamine, Adamite, Laurium, Crystallized Brucise, Melano- 
phlogite, Roscorlite with Gold, Apophylhte, Mexico, very BeautistsDeubly 
Terminated Vanadinite, Amzona, Phenacite on Quartz, Colorado Large 
Crystal of Pyroxene, Pink Grossular,gRuby on Matrix, Burma, Diatom- 
aceous Earth, Hakodat Japan . 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c , and to 
illustrate the leading lext-books, in Boxes wth Trays 
e50 Specimens, 10s 6d , 100 do , 298.5 200 do., 428 
New Price List of@itinerals, Rocks, an@gStratigraphical Serres of Fossils 
KJ e Post Free . 
ROCK SE(ÉSTIONS for the MICROSC: PE from zs 62 each, Post Free 
@aTaLocugs GRATIS 
CABINETS, GLASS-CAPPED BOXES, PRAYS, SÉAMMERS, &c 
always in Stock 


THOMAS, D. RUSSELL, 


78 NEWGATE STREET, LONDON, EC. 
I Sich daphne T 
F. He BUT 


LER,eM A, Oxon, Assoc R S Mines 
a NATURAL HisTÜRY AGENCY, 
€w 58 BROMPTON ROAD, LONDON 


DealereinRoeks, Mineralsy Fossils, and other Ob) ects 
of*Scientific Interest 


"Now on View —A rge and varied as-orument of Rock-spec mens re- 
cently gbtaufkd from West Shropshire and Nortn Wales, including numerous 
Diabases, iegated Voleanic Ash, Agglgmerate, and Breccia, Quartzite 
from the Gee Stohes, Spotted Schists, and Gramtite, also? a Collection of 
exæpuonally gg polished examples of LaBradorne, Green Aventurine 
Quartz, Agate, Jasgyr, and other Ornamental Stones, Pyrie after Pyrrho- 
tite Vom Cornwall Chalk Polyzoa from Kent, and a Consignment of 
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‘JAMES R. GREGORY, ' * 


MINERALOGIST AND. GEOLOGIST, 


*9999999999999999999999 


* 
SPECIAL AND TYRICAL COLLECTIONS 
Fon STUDENTS, YECTURERS, Museums, &c, 
5 supplied toghe Science and Art Department, South Kensington 
BWERY REQUISITE FGR PRACTICAL WORK, 
Also, Museum Fittings, Cases, and all Materials for Display, &c , 
. of Specimens 
COLLECTIONS OF MINERALS, FOSSILS, & ROCKS, 
To Illustrate all Elementary Works 


“SPECIAL COLLECTIONS FOR EACH WORK 


LAR NAANA Un San 


NEW LISTS NOW READYe 
And may be had Post free on application at the Repository and Museum, 
88 CHARLOTTE STREET, FITZROY SQUARE, 
* — LONDON ^ 


TO SCIENCE LECTURERS. 


See Mr HUGHES S PATENT COMBINATION OPTICAL LAN- 
TERN, used by late W Lanr Carrenirr, Esq, Prof FonsEs New 
Triple constructed for B J Marnen, Esq, this season New Oayhydro- 
gen Microscope Grand Results Duewra Triple, Prize Medal, Highest 
Award Supplied to the Royal Polytechnic Institution, Dr H Gratran 
Guinness, Madame ApEIINA PATTI &c Patent Pamphigos Lantern 

e Bence Lecture Sets — Novelties Cheapest and Best  Elaborately Ilus- 
trated Catalogue, 300 pages, rs , Postage sz Smaller do, 67 Pamph- 
lets Free —HUGHES, SrECiALIST, Brewster House, Mortimer Road, 
Kingsland, N 


THROAT ~ COUGH 


Soreness and Dryness, Tickling and Iritation, inducing Cough, ind affect- 
ing the Voice For these symptoms use 


EPPS’§ GLYCERINE JUJUBES. 


In contact with the gl@hds at the moment they are excited by the act of 
suching, the Geycerine ei these agreeable Confections becomes actively 
healing s 


Sold only ın Boxes, 747 , and Tins, 1% 112 , Labelled 
JAMES EPPS & CO, Homteopasic Chentists, LONDON. 


uis LAS ‘a : 
THE ENTOMOLOGIST: 


AN ILLUSTRATED JOURKAISOF GENERAL ENTOMOLOGY 
Edited by Ricnarp Sours, FES, 
With the Assistance of 
H W Barres, FLS,F ES, &c. 
r R Bitters, FES Dr D SHarr, FZS, 
W Lugas Distant, FES &c G H VERRALL FES 
EpwARDA Fırcun, FLS, FES W Warren, MA, FE 
Martin Jacosy FES J J War,FLS,FZS 
J H Lescun, BA,FLS,FES F B WurrEMD,FLS 
There are frequent Lithographed Plates by the best Entomologic: 
Artists, and occasional Woodcuts 
London WEST, NEWMAN & CO, 54 Hatton Garden 


THE ENTOMOLOGIST'S MONTHLY 
e MAGAZINE 


Pfice Sixpence, Monthly 
BannETT,J W Iucras, W W Fowter,MA,FLS 
CLACHLAN, FRS,E Saunpers, FL S ,nà 
H T Srarnton, E RS 
This Magazine, cáinmencedan 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isleg e 
Subscriptron—-Sia Shillings per Annum, post freg š 
London GURNEY & jACKSON Mr ghan Voorst’s Successors), 
1 PaternostePRow 
N B —A Second Series was commenced withthe Number forfanugry 189» 
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Is unequalled in the Cure of all Disorders of the IVER, 
STOMACH, KIDNEYS AND BOWELS, A Great URI. 
FIER of the BLOOD g a Powerful Invigorator o the 
System, if suffering from WEAKNESS ANB DËBILITY, 
and fs unequalled im Complaints mewental to Femaje? | 
> e e 


e 
; AYLOR'S 


| 


e 





e . . f 2 m 
‘ e % E e 
. . . . . lis 
vods e CZCY E 
suae ee re . 


Fourth Edition, gp €oo, 55 


PROTOPLASM  Pbpysical làfe and Law 
By LIONEL BEALE, FR Se 


Facts and Arguments against Mechanical Views of L fe as accepged 
by Huxley, Herbert Spencer, Strauss, Tyndall, and many others 


HARRISON & SONS, sọ Pall Mall 


ON THE MODIFIGATION OF ORGANISMS. ' 


o4 CRITICISM ON DARWIN .. 
By DAVIQ SYME, 


Rot'—-2D; A R Wallace "A shrewd crtice "—2; Romans 
E A vigorous criticism "— Phe Times ' No. earnest student can afford to 
neglect so firm, and clear, and strong ^ criticism. of Davin ' Ader ds 
Free Press e 

Price 35 64 


SIMPKIN, MARSHALL, & CO, Lrp, Lond8n 


Post Free for Six Stamps 
Natural History Book Circular (No 117) 
Important Works for Sale on 


MAMMALS, 
ORNITHOLOGY, 
REPTILIA & AMPHIBIA. 


WILLIAM WESLEY & SON, 


28 ESSEX STREET, STRAND, LONDON 


ON SALE BY 


MACMILLAN & BOWES, 


CAMBRIDGE. 
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EDINRURGH PHILOSOPHICAL JOURNAL, edited 
byÉBnEwsrLR and Jaursow 14 Vols 1819-26 Th- Edinburgh 
New Pulosophical Journal, edited by Jameson 57 Vols, 1826 54 
New Series, edited by ANDERSON, JarDins and BALFOUR — r9 
Vols 185564 The Complete Work, go Vols Half-calf £18 18s 

EDINBURGH JOURNAL OF SCIENCE, conducted 
by Beiwster Both Series forming the Complete Work 16 Vols 
1824 32  Half-mor;.cco — £4 4s 

AN LS OF ELECIRICITY, MAGNETISM, AND 

Conducted by W Srourczon 10 Vols, 1837-43 


43 35 
MONTHLY NoTtcEs OF THE ASTRONOMICAL 
SOCIETY OF LONDON Vols rto 42 (1827-82) Vis 1 to 33 
Bound into rr Vols , Cloth, the rest in Paits as Published, with Sndex 
to the first 29 Vols £25 $ 
SCIENTIFIC MEMOIRS, 5 Vols Half- 
calf, 1436 52. and the New Sefes, 8 Karts A Complete Set of this 
Important Work £5 5s 
ROYAL SOCIETY OF EDINBURGH Proceedings, 
Vols 5 to r6 (862 89),°7 Vols, Cloth remainder ın Pars — 47 10s 
*,* Theee Volumes have Stampes "Litles 

















NOTICE —Adverttsements and business letters for 
NATURE should be, addressed to éhe Publishers, 
Eaditoridl communications tg the E&tor The tek- 
graphic address of NATURE 1g “ PHysIS, LONDOR " 


SUBSCRIPTZONS ‘TO “NATURE.” 


As d 
Yearlf ae æ 8° 0 
Half-yearly $1iq 6 
Quarterly of 7 6 
e TO ALL PLACES. ABROAD — 
Yearly 
Half-yearly 
Quarterly 


s 
lwp 6 
o 15€ 0 


" ogo 
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DE Oe 
ARGES FOR ADVÆRTISEMENTS? 
Three “Limeg in Column a "P 
*Per Iene after m a 
e * OnwFighth Page, or QuartareCosumn 
Quarter Pag’, pr Half a Colurfin 
H4ifaPage, ofa Colum » 
Whol Sage, memes 


€———— e 
Money Orders payable to MA@MILLAN & CO 
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OFFICE’ .29 Wuprord STREET, STRAND, W C. 
. e x° . e. . "o. 
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** cxcv? : f ° e NATURE” . * e  [GcrogegR 20, 1892 * 
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TR? RRAY’ WAN-eSONNFNSCHEIN & GO. 

MR. MU , AYS LIST HAE Sf the efntbryology of Han and Mammals. 

of * By Dr OSCAR, MERTWIG (Belin Unigersity) 


-FORTHCOMING WORKS. 


« THE UNSEEN FOUNDATIONS OF 


SOCIETY an Examination of the Fallacies and Raiures of Economic 
Science due to Neglected Elements By the DUKE OF ARGYLL, 
e KG,KT 8vo e 


' CHARLES DARWIN. his Life told in an 


Autobiographic ıl Chap er, and in. Selections from hts Letters By his 
Son, FRANCIS DARWIN, F RS, Fellow of Christ's College, Cam- 
€ bridge Waha Portrait In x Vol, Crown 8vo 


EXPLOSIVES AND THEIR POWERS. 


Tragslated and Condensed from the French of M BERTHFLOT 

By C NAPIFR HAKE and WILLIAM MACNAB With Preface 

x. Lieut -Colonel J P Cuno, RA, HM Inspector of Explosives 
1 


th Illustrati n», 8vo, 24s {This day 


NOTES BY A NATURALIST on H.M S. 


CHALLENGER By H N MOSELEY, MA,FRS3 A New 
and Cheaper Edition, with Portrait, Map, and numerous Woodcuts, 
Crown 8vo 9s [77:5 day 


BATES’ NATURALIST ON THE AMA- 
ZONS DURING ELEVEN YEARS’ ADV&NTURE AND 
TRAVEL A New Edition of the Unabridged Work, with a Memoir 
of the Author, by EDWARD CLOND With Portrait, Coloured 
Plates, Illustrations, and Map, Medium 8vo 

OUTLINES OF EGYPTIAN HISTORY. 
Based on the Work of MARIETTE BEY  Trarslated and Edited by 
Mary Broprick A New and Revised Edition, with Maps, Crown 8vo 

New Volumes of the University Extension Series 
Edited by Prof KNIGHT 

STUDIES TIN MODERN GEOLOGY. By 
Dr R D RORERTS 

THE PHYSIOLOGY OF THE SENSES. 
By Prof McKENDRICK and Dr SNODGRASS *e 

OUTLINES OF MODERN BOTANY. 
By Prof PATRICK GEDDES 


JOHN MURRAY, Albemarle Street 
Just Publishe d rown 8vo, as 6a 


PRACTICAL PHYSIGS e. 
An Introductory Handbook for the Physical Laboratory 


In Three Parts 


s 
By W F BARRFTT,F RS E,M RIA ,and Professor of Experimental 
Physics m the Royal College of Science, Ireland e 


Part I —Physical Processegand MeA&surements—The Properties of Matter 
By W F Barrert and W Brown 








——— at ae Cea ee 6 
Just Pudhshed, Crown 8vo, $ 6d nef 


NAKEB-EYE BOTANY 
With Illustrations and Floral Problems 


ByF E KITCHENER, MA formtrly Heid Master of Newcastle 
M High School, Staffordshire * 


s *Forming a V@ume of $ TheBeginner’s Text Books of Science " 

Londor PERS IVAL € CÓ, King Secet, Covent Garden 
a P- ë —. 

€ NOW READY, "pr ALL BooksrrLEns'9 


'* | The Student's Chemistry. 
n : BY E . e 
* R. L TAYLOR, FC, F.08., 


© eg thee enti] Higher Grade Board School, Ma&chester 
«o, e, FUBLY ILLUSTRATED 4° ° Led 
m Crown vo, 360 pps Cloth, Bs. PN 
e The book has been prepared principally for th@Advancéd Stage offthe 
Seenceggod Art Débartment's eexangnatigns ine Inorganic Chamistry$and 
consisfs of an ow line of theSprincipaltimegiat nor amo Chemistry, with a 


second partf&on aiming specml chapters on Chemical Physits and Chemical 
Pinosophy, together with ov 600 Questions and Proplems 


e 
L&don  SASIPSON LOW, MARSTON, #& COMPANY, Lrp. 
bs . . op " 


RSEN 
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Edited by Epwarp L MARK Ph D, Hersey Professor of Anat in Har- 
"kd Univ = With 339 Illustrations and 2 Coloured Plates — 674 pm, Large 
8vo, 215 . Un a few days 

Althquigh there are nusterous English text-books dealing with Ver 
tebrate Embryology HeRTWIG's Lehrbuch covers the field in a far more 
complete and satisfactory way than any of them and s has been thot ht 
that@inglish students will be glad toghave the book sn an accurate wans- 
lation It fulfils ın an eminent degree the two most important objects 
which a text-book can accomplish supplying, tn ox es place, a clear 
and methodical exposition of the well-established facts, 
and, ın the second, a presentation of unsettled questions 
such as shall stunt date the reader to f erther inquiry and research Sum- 
mares follow the discussions. of the several topics, and elaborate Dibfeo- 
graphies are attached to each The translation has been made by Dr 
“Mage, of Harvard, and an American edition of the baok will be pub- 
“ished simultaneously with tne original English edition An INVERTE- 
BRATE Ewsryofocy żranslated from the work of ProfessorseKouscHELT 
and Heper also under the supervision of Dr Mark, 1s in active pre- 
paratione and i£ ıs expected that the First Volume will be ready early 


27 1893 
INT&ODUCTION TO PHYSIOLOGICAL 
SYCHOLOGY By Dr THEODOR ZIEHEN, Professor in 
Jena anslated by G C Van Liew and Dr Orro Beyer Crown 
$vo, with 2z Illustrati ins, 6s 
“ Psychology is broadening tts base to an almost perplexing eatent, and 
zs encroaching more especially on the domain of physiology Hence the 
need of a volume like the present which auns at giving the beginner a 
conspectus of the physiological field We want such a book badly m 
English We can recommend Zichen as exceedingly well adapted to give 
the student a clear idea of the scope and the methods 
T physiological psychology "— Nature 


Ht GEOGRAPHICAL DISTRIBUTION 


OF DISEASE IN ENGLAND AND WALES By ALFRED 
HAVILAND, MD Waith several Coloured Maps 155 
BIOLOGY (ELEMENTARY TEXT-BOOK 
OF) (Adapted to the new Syllabus) ByH J CAMPBEIL,MD, 
Senior Demonstrator of Biology in Guy's Hospital With 135 Woodcuts 
Crown 8vo, 6s [Tits day 
ANIMAL COLORATION : an Account of the 
Principal Facts and Theories relating to the Colours and Markings 
of Animals By E BEDDARD, MA(Oxon), F RS, &c, Pro- 
sectort the Zoolðgical S ct ty Lecturer on Ry fogy ~at Guy's Hospital 
With 4 Coloured Plates and numer sus Woodcut., 10s 
SWAN SONNENSCHEIN & CO, Paernfeter Siifire, London. 


MESSRS. BELE’S LIST. 


Now Ready, VY I (POr OXIA of he Complete Work) Super Royal 
Vo I! 
An Entirely New SURPLEMENT to the THIRD EDITION of 


, 
SOWERBYS ENGLISH BOTANY. 
With COLOURED PLATES 
This Work, which has been in preparation some years, is in this Volume 
(Orders 1 to XL) carried as taras * Dipsace#,” b Mr N E BROWN, 
of the Royal Herbanum Kew Mr ARTHUR BENNETT has kindly 
undertaken to conunue it from ‘Composite onwards 


FUNGUS-FLORA. A Classified Text-boók of 
Mycology By GEORGE MASSE, Author of “The Plant World ” 
With numerous Illustrations 3 Gols, Post 8vo Vol I (ready) 
7s 6d [Vol II za the press 

This work will be by far the most exhaustive on the subject that has yet 
appeared, the species described in the 'ast complete British. Mycological 

Flora being 2810, wherea the spec e~ now number 4895 

Now Ready, Small Post 870, 7s 6d 


THE STUDENT'S HAND-BOOK OF 


PHYSICAL GE LOGY Bv A J JI$HES BROWNE, with 
numerous Diagrams and Illustrauons 'SecBnd Edition, Revised and 
greatly Enlagged n 
e "Should be ın the hands of every teacher of geology ”—Journal® of 
Education 


HE BUILDING OF THE, BRITISH 
ISLES A Study in Geographical Evolution Second Edition, 
throughly Revised and Rewritten. With Maps ys 

** We have followed Mr Jukes Browne with much pleas#e through this 

very inter@ting study im'Üyeographicad evolugon, and can strongly recom 
mend it to the attention of afggeologists and physical geographers '—Geo- 
logical Magazine ; . [Ready unmedtatel. 

STUDENT’S HAND-BOOK OF  HIS- 


TORICAL GEOLOGY * With aimerous Diagrams and Illustrations 


6s e 
adtmrably planned and wellfxecuted ‘Hand-book of Historical 
Geology "Journal of Education 


e . 

THEORY OF NUMBERS Part I By G. 
B MATHEWS, Fellow of St John's Col&ge 
* This treatise 1sinteMled to prov de English students with an intelligible 
outline of fhe Theory ofNumbers which may serve as an introduction to the 
detailed dy of the subject at first hand It includes chapters on the 
Divisihgfty’ of Numbers, the Theory of*Congruences, Binary Quadratec 
Forms, the Ggmposition of Forms, Cyclotomy™! e Distribution of Primes, &c. 
bridge VEIGHION, BEIL & Cu 
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CO- ORDINATE GEOMETRY 
i ' THE RIGHT LINE & CIRCLE. 


By Wiliam Briccs, LLB, BA, FC S, and 
G H Bryan, MA . 


" 2s. Key, 4s 6d net 


** Tt 1s thoroughly Sound throughout "—Zducation * 


** An admirable attempt on the part of its authors ° pie 
teonal Times 


ELEMENTARY MATHEMATI- 
CAL ASTRONOMY. 


By C W C, Bartow, M A Lond, and 
G H Bryan, M A Camb 


» 6s. 6d 


** Probably within the limits of the volume no better descrip- 
taon of the methods by which the marvellous structure of scien- 
tific astronomy has been buit up couff have been given "— 
Atheneum 


** Sure to find favour with students of astrgnomy "—Aa£wie 
e 


A MANUAL OF LOGIC. 
e Br J WELTON, M4 Lond : 
Vol 1? 10s 6d Vol 2 in fa ejas ation 


This book embraces the entie B A and B Se Syllabus, and 
renders unnecessary the purchase of the numerous books 
hitherto used 


“A clea: and compendious summary of the views of various 
thinkers on nuportant and doubtful points ”—/ournal of Edu- 
calwit, 


‘A very good book , e not likely to be superseded for 
a long time to come ”—Educational Review 


ELEMENTARY TEXT-BOOK 
OF HEAT AND LIGHT. 


By R W Sppwarr, B Sc Lond 

8s. 6d. * e * 
This book enshiaces the entire Matriculation SUMMA and 
contains over 150 Diagrams 


“A student of ordinary ability who yort carefully “through 
this book need not fear 9he exEminatym *— The Schoolmaster 

“Tt will be found an admirfble text-book $E ducational 
News 


COMPLETE CATALOGU 
W. B. CLIVE €-00,, 


oa, Efams, 


London : 


ev 
e *. : j? 
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. . "I4 Py : ee 
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of ovr 380 Books, speci 
clu 
e for 1693 aad ii 
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TEXT-BOOK OF HEAT. , 


Covering the entire London mt Sc and Prel Sci Syllabus, 
with numerous Diagrams and Calculations 


ByR W STEWART, BSc Long 
3s. 6d. 


e 
* Clear, concise, well arranged, and well illustrated ’-g 
Journal of Education. 


TEXT-BOOK OF LIGHT. 
(Uniform with the 7¢xt-Book of Heat ) 
By R. W Srewart, B Se Lond 
8s. 6d 


** Clear and precise "— Practical Teacher 
e. 


ELEMENTARY 
TEXT-BOOK OF MAGNETISM 
AND ELECTRICITY. 


(Unfform with the Elementary Text-Book of Heat and Light.) 
By R W STEWART, B Sc Lond 
3s 6d. 


** Will prove to be particularly helpful to students in general ” 
—Sagenee and Art 


** An6ther of his excellent text-books "—/Vaturz 


TEXT-BOOK OF MAGNETISM 
AND' ELECTRICITY. 


With Copious Examples, and over 150 Diagrams 
By Re W STEWART, BSc Lond 
5s. 6d. 


ANALYSIS’ OF* A ' $IMPLE' 
eo S SALT. Md 4 bd 


WITH®A SEQECTION OF MODEL ANALYSES 


By W Brices, LLB, BA, FC S9 and 
R W STEWART, B SÉ Lond . °’ 
. * 


. 2s ° é 
** Useful and trustworthy assistance »— Natu: e $ 


g Speo for London 
2 aed Salgects 
e 
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(UNIVERSITY CORRESPONDENCE COLLHÓE PRESS WARHHOUSH) « 


“13, Aooksetlgrs ‘ou, Strana W. C. 


FREE OÑ APPLICATION, - uà 
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OPTIMUS morc LANTERNS. 7. 


Eth Lantern ıs efü- BI-UMIAL 
cient for Exhibitions Panelled Mahogany Body and Moulded 
The Lens gives crisp Foot picked ut with Black, Japynned 


defifhtion, being a supe- Sta hi 
ges and Tubes, Achromatic Photo- 
pad Achromatic Photo- graphic Front Lenses, Compound 4s a 
‘ondensers 5120 ® 


graphic Combmation, 
wit 


Rack and Pinion, "y 
Compound Condenser Do”, with Brass Stages & Sliding Tubes 8 80 


of gan diameters suck | tt OPTIMUS " Tt LANTERN 
o 


d All Brass Mounts £14 100 


LANTERN PHOTOGRAPHS. 
PLAIN, 12s.; COLOURED, 18s. Gal. PER DOZEN. 
Russian Iron Body, Brass Siding Tube 2 5 


» e(Perorated) —— 210 CATALOGUES POST FREE e 
. “PERKEN, SON, & RAYMENT, "umts: LONDON. 
WIMSHURST MACHINE. 


Works in any Weather. Best made, Studded Plates. 
WITH 15-INCH PLATES, £4 10 o 


+3 3 5 10 o 
6 r0 oO . 


. NEW POLARIZING PRISM. 
CHEAP SCHOOL APPARATUS 
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Japanned Metal, complete in Box 

Mahogany outside body 

Mahogany outsi@le body, Panelled 
Door Brass Stages and Sliding Tabes 4 
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. MESSRS. MACMILLÁN AND C0.S NEW BOOKS. 


NEW VOLUME OF POEMS BY TENA NEORN 
2 In a Few Days, Fcap 8vo, Cloth, 6; 


THE DEATH OF OENONE, AKBAR’ S DREAM, 


And othe» Poems By ALFRED LORD TENNYSON * 


NEW MINIATURE EDITION ON INDIAN PAPER 
Now Ready, 18mo, in Cloth Box Price 405. net 


POETICAL AND DRAMATIC WORKS OF ALFRED LORD TE NNYSON. 
Miniature Edition Peinted & the Clarendon Press, Oxford, on India Paper, in Eight Volumes, Bound 1n Cloth 
NEW BOOk BY MRS THACKERAY RITCHIE °, 
Wow Ready, Extra Crown 8vo, Cloth, ros 6d 


RECORDS OF TENNYSON, RUSKIN, AND BROWNING By ANNE 


RITCHIE 
. TIMES —“ The papers are delightful from beginning to ca full of genial ‘ativniegence and inspired by a generous and 
withal discriminatigg appreciation $F we were once to begin to oO fi on them we should find it difficult to make an end ” 
P Two NEW NOVELS ° 
. . BY THE E V RRODOLI 
No ow Ready, «t all Libraries and Booksellers’ 2 Vols@Globe $vo, 12; @ . 


UNDER PRESSURE Scenes*f§om Romatl Life e *By the Marcursa THEODOLI 


2 GLascoly HERALD —‘6 A singularty fresh and well written novel A very distnct air of reality pervades the entire 


eg book " e 
BY A NEW WRITER è . 
Now Ready, at all Libraries and Boeksellers’ 3 Vels Crown Svg, 315 @ — e 


e 
.HELEN TREVERYAN eor, The Ruling Race «By JofineRoy 


SCOTSMAN —" Tne story 1s bright and interesting Indian life and scênery and Anglo- Indian types are described with 
life-like sincdhity angl a convincing fir of first-hand knowledge ” e 
e* * e ote * . NEW BOOK. BY PROFESSOR vk e 
e Crown Wo, @ Nek 


“THE “BARLY NARRATIVES «OP GENESIS «By, Prof H. E Rvtz, BD. 


Ther object is to &ischss the contents gf the ogning®cleapterg of Genesis in a Maple and untechmi€al style, with special 

e reference to the modifications of view L4 1ch the frank re ognition of theglaims of Science and Criticism seems to demand ” 

e. . * € MRS *MOLESWORT '8 NEW 6TQRY BOOK 
° * e. N&@ Ready, Crown 8vo, 449 0f 


“e THE GIRLS ANDI By Mis MOLESWORTH, Atert “ Carrots,” 2 iud 
byQL Isije BROOKE @ « é 


A NI "v MACMILLAN & £O* LONDON”, i a c8 
bs ee ° e. : . . ° . 
° - * as T 5. . 
X . F . e 2 hd . e * k e . * * 
. » e. ° e e e. 
`A . NN oe e 3 
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_ MACMILLAN NeW AND STANDARD SCIENTÍEIC BOOKS. 


.WITH NEW PREFATORY CHAPTER. * 


ee * Now Ready, Extr® Crown 8vo, Cloth 7s enet 


"E HEREDITARY GENIUS: " 


AN ENQUIRY INTO ITS LAWS AND CONSEQUENCES’ 
By FRANGIS GALTON, F.R.S. ol; 
: NN Edition 


NEW BOOK BY SIR JOHN LUBBOCK, BART. 


Now Ready, Crown 8vo, Cloth, 6s 


` THE BEAUTIES OF NATURE: 


And the Wonders of the World we Live in. 
By the Right Hon. Sir JOHN LUBBOCK, Bart., M.P., F.R.S., D.C.L., LL.D. 


e, e With [lustratiqns 
* e. e . 
. * : FOR TECHNICAL AND HANDICRAFT CLASSES 
. * 9 Now Ready, 4to, Paper Covers, 25. 


THE'GRAMMAR OF WOODWORK. 


A Graduated System of Manual Training for Elementary, Secondary, and Technicaf*Schools, designed o1 the Pupils of the 
Whitechapel Craft School by WALTER E DEGERDON, Head Instructor in Woodwork at the Whitechapel Craft School, 


formerly Woodwork Instiuctor in the Cambridge University Engineering Workshops With a Preface by H LLEWELÊYN 
SMITH 


NEW WORK BY NE A H HIORNS ' * 6 
Now Ready, Globe Svo, 4s 64. . 


METAL COLOURING AND BRONZING By ARTHUR H Higrns, Principal, 


Metallurgy and Engineering Department, Bumingham Municipal Technical School 


Md e 
is A NEW ELEMENTARY ALGEBRA M i “2 . 
x Now Ready, Crewn 8vo, Cloth, 6s . sm 


THE PRINCIPISES OF ELEMENTARY ALGEBRA a "NF, Dupuis * 


MA,F R SE, Prolessor of Pure Mathematics in the University of Qu@en’s College, Kangstén, Canada e 


e. 
e . 

e. 1 

e. eNEW AND REVISED EDITION ® . 

F d e KJ ud Now Ready, Crown 8vo, Cloth, 6s 6d p 
MODERN VIEWS OF ELECTRICITY-; - By OLIVER J. Lopez, D.Sc, a D,-* 
Professor of Physics 1n ad Collegs, | Laverfool With Tllustratiens quest Seri ae 
p e . xi --@ & $ t è sg 
. x e © YEW VQLEME . °° : ME USE. ovr 
9 Now ready, Crown gop Cloth, 55 e e* s e. 


EXPERI MENTAL EVOĽUTI®N, Lecturese deliver éd in the. t Sunemer, Sghool 
of Scietice and Art" m Edinburgh, August, 1898 By HENRY DE VARSENY, se ae uf the Muséum d'Histoire 


Naturelle, Membe? of the Société de Biologig, h . na [Mati Serees 
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M cximaReupER E * Worke by JAMES SULLY, MA, LID 
ith 224 stations, Svo, ICS . orke y. ^ r - ^» 
CHEMIC AL &£CTU RE EXPE RIME NTS. | Gro Professor of the Philowophy of Mind and Logg at the University 
s Non-éfetallic Elements | * ' 
G S NEWTH, FIC, eo CHER HAN S . . 
@hemical Lecture Demonstrator in the Royal College of Science, South — | . 
e Kensingtor ] » e 
EXTRACT FROM PREFACE — ! 
. The objet ortha book 15 ust ald Inu itas intehidad to supply chemi- . we 
cal lecturers and teachers with a useful repertoire of € erunents suitable , fy T 
for illustrating upon the lecture table the modes of preparation and the pro- | Sew Enrrion, Revised and Largely Re-written Crown 8vo, 3 
erties, of then m-metallic elements and their commoner and more important : 
e Compound. Secondly, it has been the author's ot ject to farf&h the chemical x . 
student with a book which shall serve as a companion to the lectures he may 
attend—a ho ik i which he will find Tully described most, 1f not all of the , n 
experiments hes likely to see performed upon the lecture table, and which | . 
e will therefore relieve him from the necessity of laboriously noting them and A TEXT-BOOK OF PSYCHOLOGY 2 Vols 8vo, ats 
offen sketching Me apparatus used In this way the -tudent will be spared | = 
m sone and pam work during the lecture, and will therefore z E 
diede able tO give 1s undivided attention to the explanations or argu- | Fondon LONGMANS, GREEN, & CO * 
e London LONGMANS, GREEN, & CO 5——- c PX. cm 
* æ 
Instrumėnt Company, Cambridge. . SGIENGE INSTRUMENTS 
Address all communications ** Instrument Company, | Š 2564945 65€ is 
3 í 
Cambridge | An Illustrated, Priced, and Descriptive Catalogue of the Instru- 
Price List of Scientific Instruments, sent post free. ments of Science which are used in teaching and demonstrating 
Illastrated Descriptive List sent on receipt of is 6d every branch of Physical Science, as well as of the Instruments 
Th Cambridge Scientific Instrument Company, which are used in Original. Research and ın the applications of 
St Tibb's Row, Cambridge as Science to Technical Industries and Pursuits 
uci qucm E == Ta | PRICE TO NON-CUSTOMERS, Qs, 6d. POST FREE * 
: 9*9 9eootevos 
BRADY & MARTIN, * 
J * 
Mathematical Papae. Manata iie to H or yovernment, Council of NORTHUMBERLAND ROAD & 290 MOSLEY STREET, 
ndia Science an t Department miralty, &c 
Mathematical, Drawing, ana Surveying Instruments | " Newcastle-on-Tyne 
of every description, t PARTNERS— 
Of the Highest Quality and Finish, at the most Moderate Prices |: N H MARTIN, € E STUART, BSu, H SPARGOASC,FIC 
. IHlustrated Price List Post Free ——- —-- - - 
W F S obtainedthe only Medal in the Great Exhibition of 1862 for } 
Excellence of Construction of Mathematical Instruments, ane tie only. Nô BELLADONNA NEEBED. 
Gono INE E. the vee aan eee Exhibition 1885 for Mathe- | j r t 
matical Wor tlver Medal, Architects’ Exhibition, 1886 
Address -GREAT TURNSTILE, HOLBORN, LONDON, we i FOU RNET S REFRAC *OM TER. * 
: DUST IN AIR: E OGULIST'S:APPARATUS (PATENT) 
x l * SILVER MEÐAL, PARIS, 1889 
The KONISCOPE (COLOUR PHENOMENA), the | See ' ENGINEERING," July 18, 1890 
Pocket DUST COUNTER, and the FOG COUNTER. : Shown before the Royal Institution. 
Instruments designed by JOHN AITKEN, Esq ERS, &c ' TIVE S PE C i $ 
l: ' 
winnram aome, ' CURA TACLES . 
Screntifie Instrument Maker, Edinburgh e FOR UNEASY SIGHTS. 2 
a 
n eir ngine th Kons emma! MR, A. FOURNET (The Inventor)? «, 
2 nt o ,/ 
your account " e 18 BENTINCK STREET, WELBECK STREET, W. My 
EXPERIMENTAL PHYSICS, | - Consultation Fee, Bs. 
ber I--Galvanie Eledtricity 13d Book of 110 Exercises 30s. ! a lsa Steel F; : 
|, 1 Statie i ó EN 308 | Sfectaclesp Steel Frames, from 75s 6a 
e » IH —Acousties : ; » x 30s | Morning Post —‘* "Is had sight on the increase?’ is answered by A 
1V—Optics e * b 3 | Fournet with much common sense 
v " & 7 D Ud *8 | Homeopathec Renew —''if you need to see ester, yet shrink frem 
ie Apparatus apd Book. arrange "Paid to any Railway Station of | glasses,read A Fournet's ‘ Philosophy of Sight ’’* 
Poss Town on Receipt of Remittafice Bookgtself, 4d , post free — | Q5 Stamps, from ke Author ) - 
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A, WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


'* [othe sod ground 
Of Nature trusts the mind which builds for aye ”—WORDSWORTH 




















































No. 1200, VOL. 46] THURSDAY, OCTOBER 27, 1892 [PRICE SIXPENCE 
@ © Registered as a Newspaper at the General Post Office ] [All Rights are Reserved 
THE NEW PATENT WATKIN ANEROID BAROMETER. = WAV ? 
TRN, FROM Amongst many unsolicited Testtmonials the = o I IND G 5 
= to £7 1 a ] following has been received by the maker — Sane 4 
Avon Sie SE EDINBURGH, May 31, 188 NS 
Avene * = Dear S1xr,—I have just MANT i ' DS 


(RIT i $ 


p. (Y 
f D a 
z "p 
t 5927] 
d» 
S A 


from a sıx weeks’ stay at the Ben 
Nevis Observatory,and while there 
had an opportunity of test- 
ing the admirable qualities 
ofyour new ‘ Watkin” 
Aneroid The result has 
beenfmost satisfactory, the 
extréme error nered E 
a only about rig of an inc 
e Y Ding my stay at the Ob- 
E j »ervatoSy the Aneroid was 
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PERFECT ” 
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frequently tested by takıng 
down 2000 feet and then 
omparing it with the stan- 
lard on my return ‘The 
results obtained speal vol- 
umes for the high class 
workmanshipand great ac- 
curacy you have attgineal | 
m the manufacture of this & The body 1s made entirely of brass and rude der with rack-motion and fine 
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instrument screw adjustment Three achromatec powergfiseparable) of excellent defining 
(Signed) R C Mossman, power, r-inch, J-nch, and 4 inch , adjusting Shde-holder to stage, revolving 
RMS, Observer, | diaphragm, hane forceps, stage-forceps, live-cage, & The whole packed 

Scott Met Şoc in upright Mahogany Calynet, with drawer for slides, dissecting-hmives, &c 


To be obtained of all Opticians and Wholesale Houses e PRICE £3 15s. Od. 
New Illustrated Catalogue of Megyoscopes free 


J J HICKS, 8, 9, & 10 HATTON GARDEN, LONDON | + JOHN BROWNING, 63 Strand, London, W.C. z 











THE MEAN-TIME SUN-DIAE. 


INVENTED BY MAJOR-G@NERAL OLIVER, CMG 


‘Lhis Instrume@t is suitable. for any latitude, anf will gs correct loc 
et 


tıme without gie use of an equation tablg Further farticu lars onsapplication 


Made orfiy. by 


NEGRET.T + 


AND è 2 * 
. ZAMB RA, 
SCIENTIFIC INSPRUMEQ'S o 
' „° MAKERS » o 
.Ió THE QUERN, 
38 HOLBORN VIADUCT. 


e BRANCHES® fe 
45 CORNHILL, 123 REGENT ST, 
@ LONDON 


fa sre rem Dzscfiezibs POT FREE 


5 e. e e e 
NEGRESTI & mm ^S “Ilustrated Catalogue, S690 Pages . 
d goo Engravings, Price 5s Sa ee 


* 

LL 

CORNHILL, LONDON, B E THlephone Ne 6583 Teldkraphic Address “ Necnerts, London 
. T . * 2 
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* @ tions to me ac@mranied by Testimonials, on or before MONDAY, 


^ +e 


ats MORTEN SMALE, Dean ` 
“UNIVERSITY COLLEGE OF WALES, 
e te ie ABERYSTWYTH. . 


^ š Vix PT . i : ° » e % . ’ : e . A i 1 
. e . e 2 e . * 
= . e e eo? * e $ . , e . e ‘ : e E * 
cue e ee ° NATURE t [Ocronzn £7, 1892 . 





EVENING LEGTURES TO WORKING MEN 
ROYAL COLLEGE OF SCIENCE, 
s LÓNDON. 


* 
The First Course, consisting of Six Lectures on '* OCEAN FLOORS,” 
by Prof J W JUDD, F RS ,*will be dehvered at the Museum of Prac- 
tical Geology, in Jermyn Street, S W , commencing at 8 o'clock on MON- 


9 DAY EWENING, NOVEMBER 7, 1892 


plication at the 


Tickets may he obtained, by Working Men only, on 
o'clock 
e. 


Museum, on Monday Evening, Octoher 31, from 6 to ro 
e Fee for the Course, 6d 

Each Applicant is requested to bring hts Name, Address, and Occupation 
written on a slip of paper, for which th8 Ticket will be exchanged 


e GRESHAM COLLEGE, 


BASINGHALL STREET, EC 


A Course of Lectures on the LAWS OF CHANCE 1n their Relation to 
ought and Conduct will be delivered by KARL PEARSON, MA, 

resham Professor of Geometry, on the Evenings of Tuesday, November 1, 
Wednesday, November 2 Thursday, November 3, Friday, November 4 

The Lectures, which will be of an Introductory and Elementary 
Character, are Free to the Public, and commence at 6 o'clock p m 


B \CTERIOLOGY 
KING'S COLLEGE, LONDON. 
"PRorEssoR—EDGAR M CROOKSHANK, M B 
D£wONsTRATOR—RICHARD T HEWLETT, M B 
The Laboratory is open daily from roa m to 4 p m forINSTRUCTION 
and ORIGINAL RESEARCH 








Attendance for ung MONTH 45 5 o 
Special Post Graduate Course, Fridays, x a meto z p m £2 2 9 
Evening Class, Monday, 7 pm togpm Á2 2 0 


For Syllabus, apply to the SECRETARY 


SCIENCE SCHOLARSHIPS. 


Special facilites are afforded by the extensive Laboratories of 


PENYWERN HOUSE MILITARY AND ENGINEERING GOLLEGE 
2 PENYWERN ROAD, EARL'S COURT, SW 
Principal— > 
G W DE TUNZELMANN, B Sc (Lond Umv), MIEE 
Telegrams—' Tunzelmann, London” 


Students are regularly sent to the College by Leading Educational 
Authorities, whose Names are given on the Prospectus 


GLASGOW BOTANIC GARDENS » 


CURATORSHIP ® 


The Town Ccuncil of Glasgow are prepared to recerve Applications for 
the sittf&tion of CURATOR of the GLASGOW BOTANIC GARDENS 
The Salary will be at the rate of £200 per Annum, with Free House ın the 
Gardens and Coal and Gas * 

Appheatiogs marhed *" Botalyc Gard@ns—Curatorship,”’ stating Appli- 
cant’s Age and Qualifications, and accompanted by Copies of Testimonials, 
must ts lodged with the Subscriber on or before roth proxime 

J D MARWICK? Town Clerk 


City Chambers, Glasgow, Getober 24, 1892 ° 


DENTAL HOSPITAL OF LONDON AND 
e LONDON SCHOOL OF DENTAL 
. . SURGERY, 


. e 
. PEICESTER SQUARE® 


ee 
The post o@LECTURER on DENTAL METALLURGY (p the above 
Instituti. nis VacBit m e 
Candidate for if Appointment are requested to send in their Applica- 











NOVEM BER 21, 1892 e 
Farther Farticulars may be obtained on application, to 





AGRICULTURAL. DEPARTMENT 





Bit Coufybare peared t8 appo an additionaleSEÓTURER m 
. 


AGRICULI E at a supendof £200 per anpum 


Apphca&ons, together with "p-«tynpnials, shovld be sent m ongor befgre 
NOVEMBER 8 to the Atos iR at the College, efrom wien furti x 
parfculars may be obt aped . " e. 


s+ $— —9— —s. e 
” Q,BRITI$H. MPSTUM *s 
e (NATURAL HISTORY) 





ARTICY ATOR and PREPARED oéSK ELE'NONS wafted salary 
42 per week, rising after 3 years £2 5% . . e 
Applicatu nf tg be adtresged to'the DIRECTOR, Matpral History Museum, 
Crbmvell Road, dqndon, 8 W sg e . . : 
. 
e ss e - [3 = 
e. . ° e s . . 


E 









qa. 
* THE HAUSA ASSOÇIATION 
The Bxecutive Committee. of the- HAUSA ASSOCLATION invite Ap 
plications fora ROBINSON S@UDENTSHIP é the vf&ue of £200 per 
e. 


angen 
"Whe Student will be required to devote himself to the study of the Pausa 
language and people, at first at ‘Iripol and afterwards*in the interior 
ApplicaKons will be taken into considefation at a meeting on December 2 
All communications should be addressed to*the Rev J £ F MusRAw 
Emmagpel College, Cambridge, from whom further particulars canghe e. 
chtamet © 


ADVERTISER will give EHaM-price for 


“NATURE,” if sent Post free in good condition within a week o 
publication —H  MrrcugLL, 8 Nassington Road, Hampstead 


GLASS-TOPPED BOXES, CARD TRAYS, &c 
Wheh requiring above, send for Price List to— 
HUGH FULTON, »" 
216 KING'S ROAD, CHELSEA, 
LONDON. 





'ALSEgT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 


NATURALIST, 
180 ST GEORGE STREET EAST 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios 











LIVING SPECIMENS FOR THE ' 
MICROSCOPE. . 

Volvox globator, Zoothamnium arbuscula, Hydra viridis, Melicerta 
tubicolaria, Fredertcella sultana, and other Seautiful Pond Life, also 
ee types for the Biological Laboratory Specimen Tube, rs Post- 
ree 

T. E. BOLTON, 
FARLEY ROAD, MALVFRN LINK 
RECENT SHELLS. 
Always something of*special interest to offer e © i 
Latest ARRIVALS 

LAND SHELLS from forneo (including a Most lovely little novel ty 
Ofptsthostonta mrragsle) cee 

Fme VOLUTES, &c from Rust?ia COCHLOST LA, &c , from the 
Phihppine Islands (a very fige consignment, including seme new Species) 

. 
Note Change of Address— , , 
HUGH FULTON (Conchologist), 
216 KING'S ROAD, CHELSEA, LONDON. 
. (Busses pass the Door ) i 
MINERALOGY. * 
SAMUEL HENSON, 
97 REGENT STREET, LONDON, W. 
ESTABLISHED 1840 , Late 277 STRAND 

Choice Mineral Specimens, Gem Stones, Carved Opals, Polished Agates; 

Rock Crystal Balls, Fossils, Rocks, and Rock Sections 
LATEST ARRIVALS 9 @ 

Buby and other Varieties of Cassiterite on Quart2, Australia, Beautiful 
Blue and White Calamme, Adamite, Lauriug, Crystallized Brucite, Melano- 
phiggite, Roscoclge th Gold Apophyllitd Mexico, very Beautiful Doubly® 
Letinated Vgnidinite, Arizona, Phenacite on Quartz, Colorado Large 
Crystal of Pyroxene, Pink Grossular, Ruby on Matrix, Burma, Diatom- 
aceous Earth, Hakodati Japan P . 





JAMES, R. GREGORY, 


MINERALOGIS® AND “GEOLOGIST. 


**999999999999999999999 


. 
SPEGIAL AND TY¥BICAL COLLECTIONS 
For §1@pents, Lecrurss, Museums, &c , 
As supphie@ to the Science and Art Odbartment, South Kensington 
VERY REQUISITE FOR PRACTICAL» WORK, * 
e. Also, Musdim Renga Cases, and fil Materials for Display, &c ; 
of Specimens e 
COLLECTIONS OF MINERALS, FOSSILS, & ROCKS, 
© To Ilusfate al] Elementary Works K 
SPECIM COLLECTIONS FOR EACH WORK. 
Annan 


. REW LISTS NOW READY, 

Rnd m& be had Post free Ongapplication ai the Repository and Museu 

e 8$ CHARLOTTE STREET, FITZROY SQUARE, 
ë . LONDON 


es = & ,. Se 
. 


T. 
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. 


. 





Catalogues had 








$-———— — 


F. H. BUTLER, MA Oxon , Assoc RAS Mines 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LOND€ 


Dealer in Rocks, Minerals, Fossils, and osher Object 


of Scientific Interest. 

Now on View —A large and varied assortment of Rock-specimens re- 
cently obtained from West Shropshire and Nortn Wales, including numerous 
Diabases, variegated Vo canic Ash, Agglomerate, and Breccia, Quartzite 
from the Stiper Stones, Spotted Schists, and Gramtite, also, a Collection of 
exceptionally fine polished examples of Labradorite, Green Aventurin- 

e Quartz, Agate, Jasper, and other Ornamental Stones, Pyrite after Pyrrhoe 
tite from Cornwall Chalk Polyzoa from Kent, and a Consigament of 
Ostrich Eggs 


COLLECTIONS OF MINERALS, 
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_ Sale bp Abiétton” , ON SALE BY ] 
Ld . duin NOVEMBER 8 . MACMILLAN & BQ ES, 
'] . 
* THE VALUABLE COLLECTIONS OF BRITISH AND EXOTIC a reputo ie de viia ° 
2 LEPIDOPIERA AND COLEOPTERA, &C EDINBURGH PHILOSOPHICAL JOURNAL, edited 
edo by BREWSTER and Jameson 14 Vols 1819-26 The inburgh 
MR. J. C. STEVENS wfil sell by Au n New Philos@hical Journal, edited by JAMESON 57 Vole freee 54 
at his Great Rooms, 38 King Street, Covent Garden, on TUESDAY, New Series, edited by ANDERSON, JARDINE and BALFOUR T 
* NOYE BES, at half past 12 precisely, several valuable Collections of Vols 15 64 The Complete Work. go Vols Halfcalf £18 18s e 
. ritish an otic Lepidopt tera,containing many varieties . i 
Mone Lepidoptera i pa pera recu ed diet Birth and Foreign EDINBURGH JOURN OF SCIENCE, conducted 
e Birds’ Skins and Eggs, Animal Skins, Shells, Minerals, &c Insect and by Brewster Both Series forming the Complete Wore 16 Vols 
other Cabinets 1824 32  Halfanorocco £4 4s 
On View the Day prior from ro till 4 and Morning of Sale, and ANNALS OF ELECTRICITY, MAGNKT{ISM, AWD 


CHEMISIRY Conducted by We STURGEON 
Half-calf £3 3s 

MONTHLY NOTICES OF THE ASTRONOMICAL 
SOCIETY OFÉLONDON Vols rto 42 (1827-82) Vols x tog3 
Bound into 1x Vols , Cloth, the rest m Paits as Published, w th Index 
to the first 29 Vols £25 

TAYLOR’S SCIENTIFIC MEMOIRS, 5 Vols Half- 
calf, 1836 52, and the New Serzes, 8 Parts A Complete Set of this 
Important Work £5 55 

ROYAL SOCIETY OF EDINBURGH Proceedings, 
Vols sto 16 (1862-89), 7 Vols , Cloth, remaincer in Parts | £7 105 

*,* Three Volumes have Stamp on Titles 


zo Vols, 1837-43 





BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 














i & DIFFERING FROM ANYTHING ELSE EVER PRODUCED 
ROCK OR F I ¥riung becomes a pleasure when this Ink ts used It hasbeen adopted in 
For the Use of Students, ; OR FOSSILS, ETA the principal Banks, Public ES uu Railway Companies throughost 
illustrate the leading Lext-books, in Boxes, with Trays fem 
It writes almost instantly full black | Flowseasily from the Pen 
50 Specimens,10s.6d , 100 do,21s , 200 do , 425 Does not corrode Steel Pens Blotting-paper may be applied at the 
New Price Listof Minerals, Serin ata Stratigraplical Seriesof Fossils | Yscleanly to use,and not kable to Blot. oe of bien] Š P . 
e. ost Free Can be obtained in London, through Messrs BARCLAY ons, Farring 
ROCK SECTIONS for ue MICROSCOPE from 1s 6d each, Post Free jo8Stiset WO BARS Old Changs ; E rak & Sons, Newgate 
. ATALOGUES GRATIS treet, to be ha. all Stationers 
CABINETS, GLAS®CAPPED BOXES, T S, HAMMERS, &c P o ah 3 
$ alwaysin Stock, BEWLEY & DRAPER (Limited) Dublin 
THOMAS D. RUSSELL, BREAKFAST—SUPPER 
78 NEWGATE STREET, LONDON, EC. 
* 
e 3 
A MONTHLY MAGAZINE OF NATURAL HISTORY 
Third Series Edited by J E Harrinc, FL S, F ZS , membay ofthe GRATEFUL—COMFORTING. e 
British Ornithologists’ Union , contains— 
Ergmal Articles by well-known naturalists ın every branch of zoology , . e 
habits of animals arrival and departure of migratory birds , occurrence of 
rare birds, distribution and mpig®ation of British fresh-water fish + new or * 
rare marine fish, local une British reptiles , petek land end fresh . e 
water mollusca, with remarks on the haunts and habitg of the s ,and 
other matters of general interest to those who delight in Hütoral history BOILING WATER OR MILK. 
Reports ofthe Linnean, Zoological, and EntemologicalSociettes | Revtews* * 
af natural history books Occasional translations from foreign zoological 
journals Sfimnportant and imteresting articles th various branches of zoology | VOZICE —Aduertisgnents and : business letters for 4 
Cligre are pccano "Mar: eure » NATURE should be addressed Yo the Publishers, 
SIMER EN MARSHALL, & CO , Stationers’ Hall Court Editorial communicaipons to tee Editor. The tele- 
* THE ENTOMOLOGIST: graphic adduss of NATURE 1s f PHUSIS, LONDON " 
p A 
AN ILLUSTRATED JOURNAL OF GENERAL ÉNTOMOLDoY' SUBSCRIPTIONS TO+ NATURE." 
® Editedby RicuagD Soutu, FES, e © 9 £s d . 
w With the Assistance P . * Yearly " 4 $0 
Bates, FLS, FE &c * " . . .* 
C R Bitturs, FES Dx D SRarr, FZS, FES ,& pales * o 14 ‘ 
Y Lucas DET F S So Ge VERRALL, FE S " Quar er yi 9 9 * 
DWARD ITCH, F WARREN, M A, FE S ABROAD — 
Martin Jaconv FE S ^ *5]] War FLS,FZS,FES Topti EE "M a 
J H Leecu,BA,FLS,FES E B We MD, ELS,FES Cary. : ? 6 
There are frequent Lithogra cat ates by the pest Entofhological eialt-yearly. š e I5 * 
Artists, and occasional Woodcut« e . Quarterly » e .» 99 8 $e *e 
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Triceratium and Trinacria—so Species on one Shde, 7s 6d , Aulacodiscus—25 Species 12 6 ns cmpnragm, 43 55 o. 
Classified List representing a Stock of 40,000 Highest class Microscopic Full Illustrated Catalogue of Microscopes and 
e Objects sent Post free on application Apparatus sent Post free on application to 
W WATSON & SONS OPTIKIQNS TO HER MAJESTY'S GOVERNMENT, 
. , . 
315 HIGH HORBORN,'LQNDON, W.C. > 
, ESTABLISHED 1837 AND 78 SWANSTON STREET, MELBOURNE, AUSTRALIA vs 
AWARDED—2 GOLD MENÉALS, Paris Universal Exhibition, 1889, 2 DIPLOMAS OF HONOER for MICROSCOPES and @IICROSCOPIC 
. QBs ECTS, Antwerp Interfátional Microscopical Exhibition, 1891, and 2 GOLD AND OTHER MEDALS gj the Principal International Exhibitions 
of the Wor 7 i Š 
kh if I p : 
OPTIMUS” macie LANTERNS. "OPTIMUS" ENLARGING APPARATUS. . 
Adapted for use with limelight For dissolving, two lanterns are necessary . Patent Quick-Acting Rack Adjustment 
ld . 
ACH Lantern 1s efficient for exh bition 
E Teim ma Sep seman ne Tiens erT a aa panle ped ton 
SQperior Achromanc Photographic Combi- fitted with powerful Refulgent Lamp, with three wicks, giving brillant 
nation, with Rack and Pinion Compound illumination. Compound Condensers E 
IM of qan SIUE pe IER Refulgent ` s If with Russian Iron instead 
Complete in box é i £r 1070 $9» PT ? ahogany body 
Student's Lantern. o take demon- sin , no front leris 100/ sin , no lens 75 
E. t strating tanh), with Brass Shding . sin , With superior portrait lens 127] 5in , and lens 102/6 
~ Tube 200 6.n, no front len 133/ 6n , no lens 87/6 
è Russtan Iron Body, Brass Sliding Tube " 2 5 o ém, with superior portraitlens 1$1/ Gin , and lens 113/3 
33 M Petforated), Brass Sfüng Tube . 210 0 zin , no front lens 155/ min , no lens xof 
Mahogany Outside Body P e 220 7, with superior portrait lens 3173/6 7ig Pand lens un 
AUR 5,  w» 2-Panelle Door, Brass Stages, and en; » ; 250] $n, nolens 160, 
S Ming Tube r 20 9m, E D. MN 9n , 250/ . 
P 3 ó Om, y 
* “ Optimus,” BŁUnial Lantern, brass fitengs, £8 8s ean), " 34 au 7 pees 
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" BE CAREFUL TO ‘ASK Fen FRY’S PURE ‘SONCENTRATED ‘COCOA. 
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